
 
 
 

AGENDA
 

SPC ON COMMUNITY AND PROTECTIVE SERVICES
 
 

 

July 24, 2019, 1:00 PM
IN THE COUNCIL CHAMBER

Members

Councillor D. Colley-Urquhart, Chair
Councillor G-C. Carra, Vice-Chair

Councillor S. Chu
Councillor J. Gondek
Councillor R. Jones

Councillor J. Magliocca
Councillor E. Woolley

Mayor N. Nenshi, Ex-Officio

1. CALL TO ORDER

2. OPENING REMARKS

3. CONFIRMATION OF AGENDA

4. CONFIRMATION OF MINUTES

4.1 Minutes of the Regular Meeting of the SPC on Community and Protective Services, 2019
June 12

5. CONSENT AGENDA

5.1 DEFERRALS AND PROCEDURAL REQUESTS
None

5.2 BRIEFINGS
None

6. POSTPONED REPORTS
(including related/supplemental reports)

None



7. ITEMS FROM OFFICERS, ADMINISTRATION AND COMMITTEES
Note: Members of the public wishing to address Committee concerning an item on this Agenda, may
pre-register by contacting the City Clerk's Office at PublicSubmissions@calgary.ca or by calling 403-
268-5861

7.1 Response to Water Fluoridation in The City of Calgary, CPS2019-0965

8. ITEMS DIRECTLY TO COMMITTEE

8.1 REFERRED REPORTS
None

8.2 NOTICE(S) OF MOTION
None

9. URGENT BUSINESS

10. CONFIDENTIAL ITEMS

10.1 ITEMS FROM OFFICERS, ADMINISTRATION AND COMMITTEES
None

10.2 URGENT BUSINESS

11. ADJOURNMENT
Members of Council may participate remotely, if required.
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MINUTES 

SPC ON COMMUNITY AND PROTECTIVE SERVICES 

 
June 12, 2019, 9:30 AM 

IN THE COUNCIL CHAMBER 

 
PRESENT: Councillor D. Colley-Urquhart, Chair 

Councillor S. Chu 
Councillor J. Gondek 
Councillor R. Jones 
Councillor J. Magliocca 
Councillor E. Woolley 
Councillor D. Farrell 

ALSO PRESENT: Acting General Manager K. Black 
Acting City Clerk L. Gibb 
Legislative Advisor  D. Williams 

 

1. CALL TO ORDER 

Councillor Colley-Urquhart called the Meeting to order at 9:30 a.m. 

2. OPENING REMARKS 

Councillor Colley-Urquhart provided opening remarks. 

3. CONFIRMATION OF AGENDA  

Following nomination procedures, Councillor Chu was elected Acting Vice-Chair for the 
2019 June 12 Regular Meeting of the Standing Policy Committee on Community and 
Protective Services. 

Moved by Councillor Magliocca 

That the Agenda for the 2019 June 12 Regular Meeting of the Standing Policy 
Committee on Community and Protective Services be confirmed. 

MOTION CARRIED 
 

4. CONFIRMATION OF MINUTES 

4.1 Minutes of the Special Meeting of the SPC on Community and Protective 
Services, 2019 May 07 

Moved by Councillor Gondek 

That the Minutes of the Special Meeting of the Standing Policy Committee on 
Community and Protective Services held 2019 May 07 be confirmed. 
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MOTION CARRIED 
 

4.2 Minutes of the Regular Meeting of the SPC on Community and Protective 
Services, 2019 May 08 

Moved by Councillor Chu 

That the Minutes of the Regular Meeting of the Standing Policy Committee on 
Community and Protective Services held 2019 May 08 be confirmed. 

MOTION CARRIED 
 

5. CONSENT AGENDA  

Moved by Councillor Magliocca 

That the Administration Recommendations contained in the following Reports be 
approved in an omnibus motion: 

5.1 Status of Outstanding Motions and Directions (as of 2019 June 12), CPS2019-
0778 

5.2 Response to Water Fluoridation in The City of Calgary – Request for Deferral, 
CPS2019-0781 

5.3 4th Avenue Flyover Land Disposition Update, CPS2019-0773 

5.4 Saddleridge Road Right of Way as Park Space, CPS2019-0769 

5.5 Rail Corridor Emergency Response Plan, CPS2019-0780 

MOTION CARRIED 
 

6. POSTPONED REPORTS 

None 

7. ITEMS FROM OFFICERS, ADMINISTRATION AND COMMITTEES 

7.1 2018 Calgary Combative Sports Commission Annual Report, CPS2019-0776 

A handout entitled "Calgary Combative Sports Commission 2018 Annual Report 
CPS2019-0776" dated 2019 June 12 was received for the Corporate Record. 

Speakers 

1. Shirley Stanzi 

2. T.J. Madigan 

Moved by Councillor Jones 

That with respect to Report CPS2019-0776, the following be approved: 

That the Standing Policy Committee on Community and Protective Services 
recommend that Council: 
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1. Give three readings to the proposed amendment to the Combative Sports 
Commission Bylaw 53M2006 (Attachment 1) to facilitate a reduced fee for 
one day licence, decreasing the overall cost for hosting a combative sports 
event. 

MOTION CARRIED 
 

7.2 Community Action on Mental Health and Addiction Strategic Framework, 
CPS2019-0755 

The following items were distributed with respect to Report CPS2019-0755: 

 A presentation entitled "CPS2019-0755 Community Action on Mental Health 
and Addiction, June 12 2019;" and 

 A handout of panel member biographies entitled "Community Action on 
Mental Health and Addiction Panel Members." 

Speakers 

1. Karen Cosbee 

2. Janet Chate 

3. Husan Sheikh 

4. Bob Wilkie 

Moved by Councillor Farrell 

That Councillor Gondek's proposed motion with respect to Report CPS2019-
0755, be amended as follows: 

4. Approve the terms of reference for the Community Action on Mental Health 
and Addiction Leaders Forum (Attachment 3) to guide the development of the 
associated strategy and direct Administration to develop a list of recommended 
members. 
5. Forward this report (CPS2019-0755) to the 2019 July 29 Combined Meeting of 
Council with a supplemental attachment including the names of proposed 
members of the Community Action on Mental Health and Addiction Leader 
Forum as per the above recommendation. 
6. Direct that Administration report back no later than Q4 2020 with a Community 
Action on Mental Health and Addiction Strategy and collaborative implementation 
plan guided by the strategic framework (Attachment 1). 
7. Approve the terms of reference for the Mental Health and Addiction 
Collaborative Investors Table (Attachment 4). 
8. Authorize Administration to allocate $1 million of the previously earmarked 
funds to test promising initiatives through a fast pilot process, to be developed in 
collaboration with other potential funding partners who will form part of the Mental 
Health and Addiction Collaborative Investors Table. 

MOTION CARRIED 
 

Moved by Councillor Magliocca 
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That Committee reconsider Councillor Farrells’s previous amendments to the 
Recommendations with respect to Report CPS2019-0755. 

 ROLL CALL VOTE 

For: (5) Councillor Chu, Councillor Gondek, Councillor Magliocca, Councillor 
Colley-Urquhart, Councillor Jones 

Against: (2) Councillor Farrell, Councillor Woolley 

MOTION CARRIED 
 

Moved by Councillor Farrell 

That Councillor Gondek's proposed motion with respect to Report CPS2019-
0755, be amended as follows: 

4. Approve the terms of reference for the Community Action on Mental Health 
and Addiction Leaders Forum (Attachment 3) to guide the development of the 
associated strategy and direct Administration to develop a list of recommended 
members. 

5. Forward this report (CPS2019-0755) to the 2019 July 29 Combined Meeting of 
Council with a supplemental attachment including the names of proposed 
members of the Community Action on Mental Health and Addiction Leader 
Forum as per the above recommendation. 

6. Direct that Administration report back no later than Q4 2020 with a Community 
Action on Mental Health and Addiction Strategy and collaborative implementation 
plan guided by the strategic framework (Attachment 1). 

7. Approve the terms of reference for the Mental Health and Addiction 
Collaborative Investors Table (Attachment 4). 

8. Authorize Administration to allocate $1 million of the previously earmarked 
funds to test promising initiatives through a fast pilot process, to be developed in 
collaboration with other potential funding partners who will form part of the Mental 
Health and Addiction Collaborative Investors Table.  

RECORDED VOTE 

For: (3): Councillor Jones, Councillor Woolley, and Councillor Farrell 

Against: (4): Councillor Colley-Urquhart, Councillor Chu, Councillor Gondek, and Councillor 
Magliocca 

MOTION DEFEATED 
 

Moved by Councillor Farrell 

That Councillor Gondek's proposed motion with respect to Report CPS2019-
0755, be amended by adding a new recommendation 4, as follows: 

4. Authorize Administration to allocate up to $3 million of the previously 
earmarked funds for 2020, to maintain current programs funded through the 
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Prevention Investment Framework with Mental Health and Addiction Lens that 
are demonstrating positive results. 

For: (7): Councillor Colley-Urquhart, Councillor Chu, Councillor Gondek, Councillor Jones, 
Councillor Magliocca, Councillor Woolley, and Councillor Farrell 

MOTION CARRIED 
 

Moved by Councillor Gondek 

That with respect to Report CPS2019-0755, recommendations 1 and 4 be 
approved, as amended, as follows: 

That the Standing Policy Committee on Community and Protective Services 
recommend that Council: 

1. Receive this report for information; and 

4. Authorize Administration to allocate up to $3 million of the previously 
earmarked funds for 2020, to maintain current programs funded through 
the Prevention Investment Framework with Mental Health and Addiction 
Lens that are demonstrating positive results 

Against: Councillor Farrell 

MOTION CARRIED 
 

Moved by Councillor Gondek 

That with respect to Report CPS2019-0755, recommendations 2 and 3 be 
approved, as follows: 

That the Standing Policy Committee on Community and Protective Services 
recommend that Council: 

2. Request that the Mayor’s Office coordinate a meeting between the Alberta 
Associate Minister of Mental Health and Addictions and the Community Action on 
Mental Health and Addiction Panel to outline the approach Calgary has created 
and encourage the Associate Minister to lead a province-wide plan with attention 
to the work Calgary has done to date. 

3. Administration to report back to the SPC on Community and Protective 
Services after the meeting with the Associate Minister has taken place, no later 
than Q42019. 

Against: Councillor Woolley 

MOTION CARRIED 

That pursuant to Section 134(a) of Procedure Bylaw 35M2017, Councillor Farrell 
requested that the lost motion be forwarded to Council for information. 

  

7.3 Gender Equity, Diversity and Inclusion Strategy, CPS2019-0729 
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The following items were distributed with respect to Report CPS2019-0729: 

 A presentation entitled “Gender Equity, Diversity and Inclusion Strategy”, 
2019 June 12; 

 Speaking Notes from Esmahan Razavi on behalf of Equal Voice Alberta 
South; and 

 Speaking Notes from Jason Kingley, Chair of the Social Wellbeing Advisory 
Committee. 

Speakers 

1. Esmahan Razavi 

2. Jason Kingsley 

Moved by Councillor Farrell 

That with respect to Report CPS2019-0729, the following be approved: 

That the Standing Policy Committee (SPC) on Community and Protective 
Services (CPS) recommend that Council: 

1. Approve the Gender Equity, Diversity and Inclusion Strategy and direct 
Administration to implement the actions outlined (Attachment 1); 

2. Accept this report as the report back on the Gender Equity and Diversity 
Baseline Assessment Council Innovation Fund application (PFC2018-0910); 
and 

3. Direct Administration to develop a measurement plan and report back to 
Council with results to date on progress of implementation through the SPC 
on CPS no later than Q4 2020. 

MOTION CARRIED 
 

7.4 Multilingual Communications and Engagement Policy Report, CPS2019-0366 

Moved by Councillor Gondek 

That with respect to Report CPS2019-0366, the following be approved: 

That the Standing Policy Committee on Community and Protective Services 
recommends that Council: 

1. Directs Administration to continue to develop standards of service for 
equitable communications and engagement, including multilingual 
considerations, as guided by the Social Wellbeing Policy, and not proceed 
with a stand alone new policy for Multilingual Communications and 
Engagement; 

2. Directs Administration to develop measures of success related to the delivery 
of equitable communication and engagement services in alignment with the 
Social Wellbeing Principles; and 
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3. Directs Administration to report back to the Standing Policy Committee on 
Community and Protective Services by Q2 2020. 

MOTION CARRIED 
 

8. ITEMS DIRECTLY TO COMMITTEE 

8.1 REFERRED REPORTS 

None 

8.2 NOTICE(S) OF MOTION 

None 

9. URGENT BUSINESS 

None 

10. CONFIDENTIAL ITEMS 

10.1 ITEMS FROM OFFICERS, ADMINISTRATION AND COMMITTEES 

None 

10.2 URGENT BUSINESS 

None 

11. ADJOURNMENT  

Moved by Councillor Magliocca 

That this meeting adjourn at 12:03 p.m. 

MOTION CARRIED 

The following items have been forwarded to the 2019 July 22 Combined Meeting of 
Council: 

Consent 

 Response to Water Fluoridation in The City of Calgary – Request for Deferral, 
 CPS2019-0781 

Community Action on Mental Health and Addiction Strategic Framework, CPS2019-0755 

Gender Equity, Diversity and Inclusion Strategy, CPS2019-0729 

Multilingual Communications and Engagement Policy Report, CPS2019-0366 

ITEMS FROM OFFICERS, ADMINISTRATION AND COMMITTEES 

2018 Calgary Combative Sports Commission Annual Report, CPS2019-0776 

The following items have been forwarded to the 2019 July 29 Combined Meeting of 
Council: 

Consent 
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Saddleridge Road Right of Way as Park Space, CPS2019-0769 

The next regular Meeting of the Standing Policy Committee on Community and 
Protective Services is scheduled to be held on 2019 July 24 at 1:00 p.m. 

  

CONFIRMED BY COMMITTEE ON 

 
 

________________________________ ________________________________ 

CHAIR ACTING CITY CLERK 
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Response to Water Fluoridation in The City of Calgary 

EXECUTIVE SUMMARY   

In 2019 February, Council directed that an assessment of evidence related to water fluoridation 
and other dental health interventions be undertaken through the engagement of the University 
of Calgary’s O’Brien Institute for Public Health (OIPH) and other willing and qualified bodies. 
This report presents the results of that engagement and research review. 
 
Over the past five months, OIPH has conducted a broad and multifaceted examination of 
research, including that related to the benefits and risks of water fluoridation, to integrated 
and/or alternative approaches to oral health, and other dimensions of the issue (e.g., 
ethical/legal, economic, jurisdictional/intergovernmental).  
 
OIPH has consulted with various individuals who have unique perspectives or knowledge on the 
issue. A number of O’Brien Institute members provided expertise in areas such as: the 
physician specialty of public health/preventive medicine; population health; dental and oral 
health; health law; health economics; public policy and governance; endocrinology; neurology 
and cognition; and aging and dementia. Additionally, the OIPH team met with external 
knowledge resources to gain additional perspective on the issues.  
 

ADMINISTRATION RECOMMENDATION: 

That the SPC on Community and Protective Services: 
1. Receive the presentation with respect to Report CPS2019-0965 for the Corporate 

Record; and 
2. That Council receive this Report for information. 

PREVIOUS COUNCIL DIRECTION / POLICY 

On 2019 February 25, Council adopted Notice of Motion C2019-0219 requesting that the 
O’Brien Institute for Public Health undertake a review of the evidence related to water 
fluoridation and other dental health interventions, and to report and present these findings to 
SPC on Community and Protective Services no later than June 2019. Additionally, Council 
directed that other potential willing and qualified bodies be engaged to similarly assess water 
fluoridation and other programs to improve dental health, and that any party participating in the 
inquiry be invited to present their findings at the same time. 

BACKGROUND 

As a result of Council direction in 2011 (UE2011-02), Calgary water treatment plants 
discontinued the addition of fluoride to the city’s water supply. Since that time, Administration 
transferred a total of $750,000 on a one-time basis from the Utilities (Water Resources/Water 
Services) budget to the Alexandra Community Health Centre (“The Alex”) and to CUPS to 
support dental health for children living in poverty in accordance with Council’s direction in 
CPS2012-0446. 

INVESTIGATION: ALTERNATIVES AND ANALYSIS 

At Council’s request, the O’Brien Institute has conducted a broad and multifaceted examination 
of research, including available studies related to the effectiveness of direct dental interventions, 
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other jurisdictions’ approaches, and the relationship between dental health and other disease 
vectors.  
OIPH has consulted with various individuals with unique perspectives or knowledge on the 
issue. A number of O’Brien Institute members provided expertise in areas such as: the 
physician specialty of public health/preventive medicine; population health; dental and oral 
health; health law; health economics; public policy and governance; endocrinology; neurology 
and cognition; and aging and dementia. Additionally, Administration and the OIPH team met 
with external knowledge resources to gain additional perspective on the issues. 
 
The O’Brien Report (Community Water Fluoridation: A Report for Calgary City Council) is 
included as Attachment 1. 
 
Additional correspondence, including a review coordinated by Safe Water Calgary, is included in 
Attachment 2. 

Stakeholder Engagement, Research and Communication  

In preparing the report, members of the O’Brien Institute for Public Health research team have 
held individual interviews with interested Council members, as requested in C2019-0219. These 
meetings provided an opportunity for Councillors to expand on any comments or questions 
raised during the 2019 February 25 meeting or to identify additional questions or concerns so 
that they could be investigated and addressed as part of the review.  
 
OIPH also engaged in conversations with a number of other University of Calgary and external 
individuals with unique perspectives or knowledge to support addressing the topics, questions, 
and issues identified by Council.  
 
A full list of names and affiliations of all consulted individuals is provided in Attachment 1 (pp. 5-
6).  
 
Within Administration, groups from both Utilities and Environmental Protection (Water Services, 
Water Resources – Planning) and from within Community Services (Calgary Neighbourhoods) 
were included to ensure they were aware of the progress of the report and to identify any 
specific input or questions they might have. 

Strategic Alignment 

This report considers how water fluoridation and other oral health interventions might contribute 
to A Healthy and Green City. 

Social, Environmental, Economic (External)  

Possible social, environmental and economic considerations are discussed within Attachment 1 
and would be assessed in detail if Administration were to further explore the feasibility of 
pursing specific interventions. 
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Financial Capacity 

Current and Future Operating Budget: 

There are no impacts as a result of the recommendation contained in this report. 

Current and Future Capital Budget: 

There are no impacts as a result of the recommendation contained in this report. 

Risk Assessment 

City of Calgary Organizational Risk 
As this review was not initiated in connection with any related capital or other projects, there are 
no identified City impacts or risks associated with the recommendation contained in this report. 
 
Risks Related to Water Fluoridation 
The O’Brien Institute for Public Health’s report on Community Water Fluoridation (Attachment 1) 
provides a summary of the potential risks of both fluoridating and not fluoridating water as 
determined by their analysis of the available research.  

REASON(S) FOR RECOMMENDATION(S): 

The O’Brien Institute for Public Health’s Community Water Fluoridation: A Report for Calgary 
City Council provides Council with a review of existing literature related to water fluoridation and 
other dental health interventions. This report synthesizes and summarizes the research, and 
provides OIPH’s high-level observations of its overriding impressions and findings. 

Given the current conversation related to budget reductions, Administration has not 
recommended any future work towards new services, including conducting feasibility studies or 
developing implementation plans (either related to water fluoridation or other dental health 
initiatives).  

ATTACHMENT(S) 

1. Attachment 1 – Community Water Fluoridation: A Report for Calgary City Council (The 
O’Brien Institute for Public Health) 

2. Attachment 2 – Stakeholder submissions to date 
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INTRODUCTION 
 

PURPOSE 

The O’Brien Institute for Public Health is pleased to provide this report to City Council as a scholarly analysis 

intended to advance collective understanding of the fluoride debate among both City Council members and the 

Calgary public at large. This report is in specific response to a Notice of Motion from the City Council meeting on 

February 25, 2019, where Councillors voted to support further study on community water fluoridation and 

requested the O’Brien Institute for Public Health to provide that information (#C2019-0219). The formal 

resolution is included as Appendix 1 of this report.  

THE O’BRIEN INSTITUTE 

The O’Brien Institute for Public Health at the University of Calgary is one of the university’s seven health 

research institutes. With a formal vision of ‘better health and health care’, and a corresponding mission ‘to 

produce knowledge that informs public policy for health’, the O’Brien Institute is committed to excellence in 

population health and health services research. The Institute has over 500 members, consisting of researchers, 

health professionals, and policy makers; within this membership, there is representation from a multitude of 

disciplines including medicine, nursing, epidemiology, statistics, psychology, sociology, economics, social work, 

kinesiology, and architecture and planning, among others.   

The Institute contributes to public policy discourse through the production of reports for health agencies and 

various levels of government. A notable recent example is the Institute’s Raising Canada report (produced in 

collaboration with Children First Canada) on the health and well-being of children in Canada. The Institute also 

convenes public symposia and stakeholder summits focusing on a variety of topics including health system 

sustainability, guaranteed basic income, cannabis legalization, national food policy, mandatory vaccination of 

healthcare workers, and the health and social impacts of hosting Olympic Games.    

Through such formal reports, events, and consultations, the Institute often assumes an academic diplomacy 

role, brokering dialogue and information exchanges across sectors, disciplines and perspectives. When engaged 

in such a capacity, the Institute’s executive team functions differently than do individual faculty members. 

Whereas the latter have academic freedom to conduct their independent research and to speak freely and 

advocate as they wish, the Institute executive, in contrast, will often not take positions on policies (especially if 

not requested to do so). Rather, the Institute executive works to create settings for public discourse, so that 

scholarly, policymaker, and civil society perspectives can be heard. In its academic diplomacy capacity, the 

O’Brien Institute’s ultimate goals are to foster respectful dialogue, to contribute dispassionate evidence, and to 

learn from community – in pursuit of better health and health care. 

More information is available at www.obrieniph.ucalgary.ca. 
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REPORT PROCESS 

 

  

Initiation

• Councillor Colley-Urquhart requests O'Brien Institute 
guidance and initiaties Motion to City Council.

• O’Brien Institute commits time and resources.

• City of Calgary issues directive to O'Brien Institute to provide 
an informative and unbiased report (without 
recommendations) regarding potential risks and benefits of 
community water fluoridation.

Planning

• O'Brien Institute allocates faculty experts and staff to plan 
and execute consultation, literature review and report 
writing.

• City of Calgary assigns Ms. Robin Hopkins (Issue Strategist) as 
active liaison for consultation and report development.

• O'Brien Institute commits to a simultaneous process of a 
phased literature review interlocking with City Councillor and 
community interviews.

Execution

• O'Brien Institute begins literature review and interview 
process with City Councillors to identify key issues.

• O’Brien Institute conducts interviews with fluoridation 
opponents, external experts, and authors of key studies.

• Interview and literature review summaries are compiled.

• Final report written for presentation on July 24, 2019.

CPS2019-0965 
Attachment 1
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The preceding schematic outlines, in broad terms, the steps taken to produce this 

report. Expanding slightly on the information presented in that figure:  

 

 Councillor Diane Colley-Urquhart approached the O’Brien Institute’s leadership in early February 

of 2019 to determine if the Institute was willing/able to conduct work on behalf of the City of Calgary 

– specifically to provide information relating to community water fluoridation.    

 Councillor Colley-Urquhart brought forward a Notice of Motion to City Council for discussion/debate 

on February 25, 2019, proposing that the O’Brien Institute for Public Health be approached to provide 

the City of Calgary with information regarding potential risks and benefits of community water 

fluoridation.  

 The lengthy discussion during the Council session on February 25th permitted most Councillors to ask 

questions and/or make comments relating to community water fluoridation. Each articulated 

comment/question was recorded by the Institute team as a starting point. The full listing of questions 

arising from the February 25th Council hearing is presented in Appendix 2.  

 The Institute team then embarked on a process of contacting the Mayor and all Councillors, as 

requested by Council, with an invitation to meet in person to discuss community water fluoridation 

and the report development process. A standardized invitation was sent to each invitee, with follow-

up as needed to a total of three invitations. From this process, 11 Councillors participated in 

meetings; each was provided with a clear statement of meeting objectives, and an overview of 

questions that would be posed during meetings. Meetings were led by either Dr. Aleem Bharwani 

(O’Brien Institute Lead – Public Policy) or Dr. William Ghali (O’Brien Institute Scientific Director). Ms. 

Robin Hopkins from Community Services attended all meetings on behalf of the City.  

 The list of review topics and questions for this report was refined through this process of interviewing 

Councillors. Ensuing sections present the final listing of questions/topics (grouped thematically) that 

were addressed through this O’Brien Institute work. A high-level summary of the Councillor 

meetings/discussions is presented in Appendix 3.   

 A number of O’Brien Institute members were enlisted as experts asked to provide information to 

support development of this report. These included experts in: 1) the physician specialty of public 

health/preventive medicine; 2) population health and health equity;  3) dental and oral health; 4) 

health law; 5) health economics; 6) public policy and governance; 7) endocrinology focusing on 

thyroid function; 8) endocrinology focusing on bone disease and health; 9) neurology and cognition; 

and 10 ) aging and dementia. The full listing of O’Brien Institute and University of Calgary faculty 

members who were consulted and/or contributed to the report: 

 

o Bharwani, Aleem, MD, MPP, FRCPC, Director Public Policy and Strategic Partnerships, Clinical 

Associate Professor, Cumming School of Medicine, University of Calgary 

o Billington, Emma, MD, Clinical Assistant Professor, Cumming School of Medicine, University of 

Calgary 
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o Boulet, Fiona, BA, MEd, Coordinator, makeCalgary program, University of Calgary 

o Cabaj, Jason, MD, MSc, FRCPC, Medical Officer of Health, Calgary Zone, Alberta Health Services 

Provincial Lead Medical Officer of Health, Public Health Surveillance and Infrastructure, Clinical 

Assistant Professor, Community Health Sciences, University of Calgary, Program Director, Public 

Health & Preventive Medicine, University of Calgary 

o Day, Jamie, PhD, Administrative Director, O’Brien Institute for Public Health, University of 

Calgary 

o Elliott, Charlene, PhD, Professor, Department of Communication, Media and Film, University of 

Calgary 

o Fernandez, Pablo Richard, Manager, Strategic Communications, O'Brien Institute for Public 

Health, University of Calgary 

o Aravind Ganesh, MD, PhD, Clinical Research Fellow, Junior Dean, Clinical Teaching Associate, St 

John’s College, Department of Clinical Neurosciences, University of Oxford, UK 

o Ghali, William, MD, MPH, FRCPC, Professor, Faculty of Medicine, Scientific Director, O’Brien 

Institute for Public Health, University of Calgary 

o Hardcastle, Lorian, Assistant Professor, Faculty of Law and Community Health Sciences, 

Cumming School of Medicine, University of Calgary 

o Hogan, David, MD, FACP, FRCPC, Professor (Geriatrics), Cumming School of Medicine, University 

of Calgary  

o Hollis, Aidan, PhD, Professor, Department of Economics, University of Calgary 

o Leung, Alexander Ah-Chi, MD, MPH, FRCPC, Assistant Professor, Community Health Sciences, 

Department of Medicine, University of Calgary 

o Lucas, Jack, PhD, Associate Professor, Department of Political Science, University of Calgary 

o McLaren, Lindsay, PhD, CIHR / PHAC / AI-HS Applied Public Health Chair, Associate Professor, 

Dept Community Health Sciences and O’Brien Institute for Public Health, University of Calgary,  

Senior Editor, Canadian Journal of Public Health, Co-Editor, Critical Public Health 

o Weijs, Cynthia, RDH PhD, CIHR and AHS Health System Impact Fellow, Department of 

Community Health Sciences. Cumming School of Medicine, University of Calgary 

 Some external stakeholders were also consulted in this report development process. These included:  

1) Dr. Robert Dickson, Founder of Safe Water Calgary -  a community group opposed to Community 

Water Fluoridation; 2) Ms. Maria Castro, Executive Assistant Safe Water Calgary; 3) Dr. Paul Connett, 

Executive Director of the Fluoride Action Network, a U.S.-based group that is passionately opposed to 

Community Water Fluoridation; 4) Dr. Hardy Limeback, an Ontario-based dentist, and Emeritus 

Professor and former Head of Preventive Dentistry, University of Toronto;  5) Dr. Morteza Bashash, 

Adjunct Lecturer, Dalla Lana School of Public Health, University of Toronto – and author of recently-

published research exploring the link between fluoride and cognition;  6) Dr. Christine Till, Associate 

Professor, York University, Toronto, ON – also author of recently-published research exploring 

fluoride and cognition; and 7) Dr. Rafael Figueiredo, Alberta’s Provincial Dental Public Health Officer, 

Alberta Health Services. Each of these consultations were led by Dr. William Ghali, +/- other O’Brien 
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team members present, and also +/- Ms. Hopkins from the City (when scheduling 

permitted others to participate). 

 A relevant backdrop to this O’Brien Institute work is a February 2019 report on community 

water fluoridation produced by the Canadian Agency for Drugs and Technologies in Health (CADTH). 

The CADTH report was a resource for the O’Brien Institute’s work, because it highlights some, but not 

all, of the literature relevant to this Institute report. Also, the report formally presents the findings of 

an important Canadian health agency. The agency was established in 1989 by federal, provincial, and 

territorial governments, as an independent, not-for-profit organization with a mandate to conduct 

comprehensive evidence assessments of new drugs and technologies. In its multitude of reports on 

various drugs and technologies, CADTH has informed provincial health systems on both the efficacy of 

various health interventions, and the economic considerations around drug and technology funding 

decisions. Through its reports, CADTH seeks to inform governments and health systems on important 

public policy decisions that affect Canadians’ health. A summary of the recent CADTH report on 

community water fluoridation is available online —CADTH Evidence Highlights. 

 Submissions of supporting documents and reference materials were welcomed from all sources.  

These included materials provided by any or all of the above-mentioned individuals, as well as 

document submissions from external stakeholders who were not interviewed. For the latter, 

Councillor Colley-Urquhart regularly forwarded materials received by her office (+/- other Councillors’ 

offices) to the O’Brien Institute team for review and consideration.   

 This final report was compiled and written by an Institute writing team led by Dr. William Ghali in his 

capacity as Director of the O’Brien Institute, with support from Dr. Jamie Day (the Institute’s 

Administrative Director), Dr. Aleem Bharwani (the Institute’s Public Policy Lead), Ms. Fiona Boulet 

(Coordinator of the University of Calgary’s makeCalgary initiative), and the Institute’s 

Communications team.   
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                                        REPORT ROADMAP 

This report is written in a question-answer format and divided into the following thematic sections, 

which align with questions from Councillors. Sections 1 to 3 provide research evidence summaries on 

various aspects of community water fluoridation and oral health – with a review of potential benefits of 

fluoridation (Section 1), potential harms (Section 2), and integrated and/or alternative approaches to 

preventing tooth decay (Section 3). For each of these three evidence review sections, O’Brien Institute 

experts contributed knowledge from their respective areas of specialization. Section 4 then discusses several 

other dimensions of the community water fluoridation issue (and debate), with, in particular, a discussion of 

economic considerations, the ethical/legal context, intergovernmental jurisdiction considerations, and 

miscellaneous other topics.   

Summary of this report’s FOUR SECTIONS: 
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HIGH-LEVEL OBSERVATIONS ON THE COMMUNITY WATER 

FLUORIDATION ISSUE 

 

Before the granular presentation of information in Sections 1 through 4, we consider it important to present 

some high-level observations at the outset, so that readers are aware of the overriding findings and 

impressions, before reading the more detailed evidence sections. O’Brien Institute observations: 

 The community water fluoridation issue is contentious, with passionate views held by individuals on 

both sides of what has become a high-decibel public policy debate. Further, there is a large amount 

of advocacy work being done by individuals on both sides of the debate, with use of a variety of 

communication strategies for that advocacy, including proactive social media campaigns, the staging 

of community events, targeted communications to City Councillors and other decision-makers.  

 As mentioned in the earlier Report Process section, the Institute team actively sought out meetings 

with anti-fluoride stakeholders, while also having meetings with proponents of community water 

fluoridation. Our various discussions with individuals on both sides of this fractious issue highlight 

that both sides bring knowledge and thoughtful perspectives.  

 Importantly, all stakeholders (proponents, opponents, and any who may be in the middle without a 

strongly formed opinion) appear to be looking at the same general body of evidence, and overall 

there is agreement on a number of core findings. Namely, most seem to acknowledge that:  

o community water fluoridation reduces the number of cavities at a population level;  

o community water fluoridation increases the prevalence of dental fluorosis;  

o there is a mixed (and therefore somewhat confusing) literature around the potential harms 

associated with ingested fluoride; and  

o within that harm literature, there are very recent studies (and notably some methodologically 

strong studies published in late 2018 and 2019) on potential detrimental cognitive effects.   

 However, the proponents and opponents then differ considerably in how they approach the above 

findings, specifically in relation to:   

o how they convey their evaluations (critique) of the quality of the respective research studies 

relating to each of the evidence points above; and  

o how heavily they weight the negative health impacts associated with each of the relevant 

conditions (e.g., the extent of suffering associated with dental cavities vs. the extent of 

psychological distress associated with varying degrees of dental fluorosis). 

 Further, both sides seem to selectively highlight the parts of the evidence that best support either 

pro- or anti-fluoride positions. Reflecting this, reactions to the recent CADTH report are similarly 

polarized – either strong endorsement of the report, or criticism on multiple levels.  
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 There are several areas of uncertainty that must be highlighted, because these 

will continue to be points of discussion and debate in scientific circles. Municipal and health 

decision-makers (like Calgary’s City Councillors) will also continue to be confronted by these points 

of uncertainty, because they will be highlighted in overtures from proponents and opponents alike. 

Areas of uncertainty: 

o Many of the studies on benefits of fluoride for reducing dental cavities were based on 

fluoridation levels of 1.0ppm or greater. There is comparatively less information on the 

extent to which community water fluoridation is effective at the current lower North 

American community fluoridation standard fluoride concentration of 0.7ppm.  

o Dental fluorosis, when present, is usually mild. However, there is some inconsistency in the 

reported prevalence of moderate and/or severe dental fluorosis in Canada – with reported 

rates varying from less than 1% in research using the Canadian Health Measures Survey to 

over 14% in some population-based research done in Ontario. 

o New evidence has emerged on potential cognitive effects of fluoride, arising from fluoride 

ingestion by pregnant women +/- fluoride intake from water consumed by infants. Recent 

National Institutes of Health funding decisions in the U.S., and corresponding new research 

funding decisions in Australia highlight that funding agencies and leading researchers in these 

two peer countries acknowledge the need to actively study/invest in understanding any 

potential cognitive effects.      

 There is a need to consider both individual and population perspectives when quantifying and 

discussing health impacts. Risk differences, both positive and negative, can be communicated by 

stakeholders with a focus on only describing the impact of health interventions on individuals (e.g., “a 

small reduction of only 1 to 2 cavities over a person’s lifetime” or “a tiny 1% increase in fluorosis”), 

but these differences also must also be considered through a population impact lens, where even 

very small differences in a health measure can add up to significant benefit/harm when projected 

over an entire population of over 1 million Calgarians, or over 35 million Canadians. Public health 

decision-making must consider both of these perspectives on the positive and negative sides of the 

ledger. 

 In our preceding mentions of proponents and opponents of fluoride, we have been non-explicit in our 

characterization of the many health agencies – provincial, national, and international – that must 

contemplate and make recommendations on water fluoridation. And to do so, they have a mandate 

(and significant ongoing challenge) of getting their positions right in the face of continuously evolving 

evidence. Health agencies have endorsed community water fluoridation since its introduction in the 

1940s, and they have reviewed evidence iteratively over several decades as a basis for those 

endorsements. The O’Brien Institute team has learned that the areas of uncertainty just described are 

being actively reviewed by health agencies (including Alberta Health Services, which is carefully 

tracking and reviewing emerging cognition studies), and time will tell whether new evidence leads to 

a change in the official agency positions. In this regard, we note also that this decision-making 

accountability for health agencies is not confined to fluoride, but that it also applies to countless 

other issues, such as immunization policy, various environmental matters, and drug approval 

decisions, among others.  
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A final point to make in this high-level overview of the O’Brien Institute’s work and 

overall impressions is that we have found the completion of this report to be a very 

challenging exercise. We have encountered a high level of passion among those who actively 

advocate for or against fluoride from firmly-held “yes” vs. “no” positions. Yet, there is also a nuanced 

middle ground that must be considered, where risks and benefits must be carefully weighted, while also 

fully understanding and acknowledging that there are still very definitely areas of persisting uncertainty, 

as just discussed. More knowledge is needed in a few key areas (the cognitive domain in particular), and 

from our expert interviews regarding new research that is happening around the world, more research 

evidence will emerge as time passes.   

The City of Calgary Notice of Motion very explicitly tasks the O’Brien Institute with providing information, but 

not recommendations, for City decision-makers to consider. This report therefore stops short of ending with a 

simplistic “yes” or “no” recommendation for community water fluoridation. Our overall report findings suggest 

that such a simplistic response is not appropriate in any case. We hope that the bottom-line information just 

outlined is more enlightening than it is confusing.     
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SECTION 1: POTENTIAL BENEFITS OF COMMUNITY WATER 

FLUORIDATION  

 

 Are community water fluoridation programs beneficial for reducing tooth decay 

(cavities) in children?  

As with other areas of science, to answer questions like this it is useful to rely on systematic reviews, which 

involve identifying and synthesizing individual studies in a comprehensive and reproducible manner, and then 

evaluating their methodological quality. Such reviews also need to assess studies for relevance (for example, 

some studies consider fluoride at very high levels, which is not necessarily relevant to community water 

fluoridation, where controlled levels of fluoride are added to drinking water). 

For this particular topic, the recent CADTH Report (Sub-Report on Dental Caries and Other Health Outcomes) is a 

useful resource, as it summarizes a large and rather consistent body of literature showing that community water 

fluoridation is associated with a lower rate of dental cavities, especially in children. Further, this appears to be 

true for both deciduous teeth (i.e., baby teeth) and the new permanent teeth of older children. Some details on 

this evidence:   

 A series of systematic reviews examining variable numbers of 

primary studies finds that children in communities with 

fluoridated water had on average 1.8 fewer baby teeth affected 

by dental decay and cavities. Stated in relative terms, this 

equates to a 44% relative reduction in the number of baby teeth 

affected by dental decay and cavities.   

 For permanent teeth in children, the corresponding findings are 

that there were 1.2 fewer permanent teeth with tooth decay in 

children living in communities with water fluoridation. This 

represents a 37% relative reduction in children’s permanent teeth 

affected by cavities.  

 A smaller number of studies go beyond simple counts of 

affected teeth, to examine more significant outcomes such as 

numbers of teeth lost entirely, or the need for hospital admission 

to treat severe tooth decay. A total of five studies show lower 

rates of tooth loss in children and adolescents in communities 

with fluoridated water, and one study from the U.K. reports 

lower rates of hospital admission for surgical treatment of tooth 

decay (approximately 50% lower in relative terms).                                                                                                                                               

Our review of this evidence on dental cavities also identifies some 

caveats and limitations of the available evidence. These include:    

 Acknowledging that many of the studies are from early in 

fluoridation’s history (prior to 1970). 
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 Noting that a large proportion of the studies done to date were from 

jurisdictions with water fluoride concentrations of 1.0ppm or greater, which is higher than the 

current Canadian standard of 0.7ppm for community water fluoridation.   

 Recognizing that there is limited primary evidence from Canadian contexts (— this is one of the 

factors that motivated Dr. Lindsay McLaren’s Calgary-Edmonton study, which is discussed 

below). 

Community water fluoridation is a public policy employed variably across provinces in Canada, and variably 

around the world, and decisions on its use are highly political and variable. In this context, the assignment of 

communities to receive fluoride (vs. not) is not controlled by researchers. As a result, the studies done to date 

are not randomized controlled trials. While some critics call for randomized controlled trials (RCTs) to be 

conducted to determine a true effect on cavities, such studies to determine community-based effects (i.e., the 

ultimate question in such research) are plain and simply not feasible. Researchers would need to identify a 

number of communities willing to be randomized as entire jurisdictions to have community water fluoridation 

vs. not – something that is clearly neither feasible nor practical. (Note: Simply randomizing some individuals to 

receive fluoridated vs. non-fluoridated water would not represent a study of population-based community water 

fluoridation.)    

As a result, existing research studies on community water fluoridation (and many other population health 

interventions outside of fluoride) are observational in nature. These involve observing whole communities, 

either the same community over time, or comparing two or more communities, and carefully considering the 

various factors other than fluoridation that contribute to tooth decay for the populations and settings being 

studied. Such studies of course need to be interpreted with caution, with careful consideration of potential 

confounding factors like socioeconomic status, educational level, and prevailing health behaviours of the 

communities being studied.  

 

  

 Do community water fluoridation programs also reduce dental cavities in adults?  

Again, drawing most heavily from the CADTH Report (Sub-Report on Dental Caries and Other Health Outcomes) 

we find evidence that community water fluoridation is also beneficial to adult populations. The extent of 

research evidence is somewhat less than for children, but studies of adults still show benefit: 

 

 Systematic reviews suggest a 35% relative reduction in the number of teeth affected by decay 

and cavities.  

 Different approaches have been used to estimate the corresponding absolute reductions in 

numbers of teeth affected by decay and cavities. It has been projected that the above-

mentioned relative reduction corresponds to an average of 1 to 2 fewer cavities per person, 

experienced over 40 years (— the range of this estimate relates to varying assumptions made 

for these projections).   
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 Individual and population perspectives need to 

be considered in interpreting the above 

numbers. A relative small difference in 

individuals can amount to very significant 

overall morbidity in an entire population.      

  

There is interest in determining whether community water 

fluoridation helps prevent tooth decay in the vulnerable elderly, 

either living in the community or in long-term care. Evidence for 

this sub-group is very limited, but new local data will emerge, as 

a team based at the University of Calgary has Canadian 

Institutes of Health Research funding to explore potential 

dental benefits in the elderly.   

 

Importantly, we reiterate that this review suggests that the 

benefit of community water fluidation for tooth decay and 

cavities is not confined to children.     

 

 

 What are the effects of removing a  

community water fluoridation program? 

 Cessation of community water fluoridation is a relatively recent phenomenon in the life course of 

fluoridation. Because of that, there are fewer studies available; this is problematic because for 

communities that are revisiting their fluoridation status, there is limited information on which to base 

their decision. This is in part what prompted the Calgary-Edmonton study led by Dr. Lindsay McLaren.  

 Prior to the publication of that Calgary-Edmonton study, McLaren & Singhal published a systematic 

review of all fluoride cessation studies conducted internationally. The systematic review revealed:   

o 15 studied instances of fluoride cessation (from 15 cities/regions in 13 countries).   

o Among these, nine of the studies are of moderate-to-high methodological quality.   

o Among the higher quality studies, five found an increase in dental cavities after cessation, 

whereas three did not. Among the latter, alternative dental care programs were initiated upon 

cessation of water fluoridation, and it is possible that these mitigated the impact of cessation.   

 The highly publicized Calgary-Edmonton fluoride cessation comparison study by McLaren and colleagues 

was published in May 2017. It is clearly of relevance to Calgarians and Calgary City Council, given that 

the data are local. Its findings include: 
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o Evidence of an increase in dental cavities in both Calgary and Edmonton – an 

indication of deteriorating oral health in Alberta as a whole.  

o The magnitude of increase in number of cavities was greater in Calgary than in Edmonton, and 

this was despite the fact that there was evidence of better dental treatment activities in Calgary. 

o An increase in oral health disparities across socioeconomic groupings (described in more detail 

in the next section).  

 Since the systematic review and Calgary-Edmonton studies just described above, we are aware of two 

other North American studies on cessation of water fluoridation: 

o A recent report from Windsor, Ontario has revealed an increase in dental cavities and 

deteriorating oral health since cessation of community water fluoridation in 2013.   

o An even more recent study from Juneau, Alaska similarly reveals an increase in dental cavities 

after discontinuation of community water fluoridation in 2007. This included increases in both 
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the number of cavity-related procedures in children, and the overall costs incurred by 

individuals and the population as a whole. Of note, costs incurred for dental care were more 

than doubled for some subgroups of the population.    

 

 

 As noted earlier, community water fluoridation is a public policy that is not controlled by researchers. 

Therefore, research studies like the ones summarized in this section are inherently challenging and 

messy because a population-based phenomenon is being studied. Research of this type involves 

observing whole communities, either the same community over time, or comparing two or more 

communities, and carefully considering the various factors, other than fluoridation, that contribute to 

tooth decay for the populations and settings being studied. 

We end this section by highlighting that the McLaren study of Calgary and Edmonton is not standing alone with 

its findings of increased dental cavities after fluoride cessation. It stands alongside a number of other studies 

showing the same thing, both prior to and after the Calgary-Edmonton study. This is hardly surprising, as these 

cessation study findings are entirely in keeping with the studies on dental benefits reviewed in preceding 

sections (-- indeed, it would have been quite surprising for cessation studies to show anything different.)  

 

 Does community water fluoridation contribute to reducing socioeconomic inequities in 

dental health?  

The best research we have indicates that fluoridation reduces socio-economic inequities in dental health among 

children. This is noted in both the international health literature, and in Calgary-based research: 

 

 The CADTH Report (Sub-Report on Dental Caries and Other Health Outcomes) summarizes 

literature for both children (15 studies) and adults (one study) revealing a decrease in oral 

health inequities across socioeconomic strata. 

 In Calgary, the recent McLaren study of fluoride cessation has permitted a sub-study evaluating 

inequity in dental health in Calgary. Importantly, this local work reveals that cessation of 

community water fluoridation in 2012 was associated with an increase in health disparities (i.e., 

differences in numbers of cavities for advantaged vs. disadvantaged children) across 

socioeconomic groupings defined by dental insurance status and level of household material 

deprivation.     

Because a community water fluoridation program is population-wide in nature, it impacts the population as a 

whole and requires no special effort from community members. Fluoridation is beneficial for health equity, 

because it benefits everyone, but especially those who have limited resources to access oral hygiene and dental 

care. Evidence shows that socioeconomically disadvantaged community members have the least access to 

formal dental care due to cost and access challenges. This is very applicable to Calgary (and Alberta), where 

dental care is recognized as being particularly costly.  
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It is important not to confuse ‘equity’ with ‘poverty’. Fluoridation has historically been 

viewed as being beneficial for health equity because it has potential to benefit everyone for 

oral health, and especially those who have limited resources for oral hygiene and dental care. 

Programs or policies that apply only to people living with low-income circumstances are incomplete. 

Although dental caries are more common in individuals and families with lower socioeconomic 

circumstances, they are not restricted to those population groups. Dental caries are distributed across the 

whole population, including among individuals and families who are relatively advantaged, and who 

therefore would not be included in ‘targeted’ policies such as the programs that were briefly funded by the 

City of Calgary in inner-city health clinics upon cessation of community water fluoridation.  

We must emphasize in closing that community water fluoridation is not, in and of itself, a fundamental solution 

to oral health inequities, or health inequities beyond oral health. Health is determined by many factors, and 

societies need to develop integrated approaches to reducing health disparities of all types across socioeconomic 

strata, as these relate to income, education, social support, location of residence, housing, and countless other 

factors. A later discussion in Section 3 below discusses integrated approaches to oral health.    
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SECTION 2:  POTENTIAL HARMS OF COMMUNITY WATER 

FLUORIDATION 

The CADTH Report (Sub-Report on Dental Caries and 

Other Health Outcomes) presents information on the 

associations between community water fluoridation and 

22 different non-dental health conditions. In addition, the 

report presents findings in relation to the prevalence of 

dental fluorosis in communities with water fluoridation. For 

16 of the 22 non-dental conditions, the bottom-line CADTH 

finding is simply to report that there is insufficient evidence to 

indicate risk from water fluoridation for the particular 

condition(s) in question.   

Below, we summarize evidence on potential harms relating to: 

1) dental fluorosis; 2) cognition; 3) thyroid disease; and 4) 

bone health. The CADTH report was a partial resource for 

these sections of the O’Brien Institute report, as some 

additional literature and interviews with key informants were 

needed to obtain additional information.     

 

 Does community water fluoridation increase the 

prevalence of dental fluorosis?  

Dental fluorosis is a condition that arises from disruption of 

enamel formation by fluoride. The condition is broadly 

considered to be cosmetic, though it is not necessarily of 

negligible importance to individuals who have moderate-to-

severe cases. Fluorosis can vary in severity from very mild 

forms (with subtle white spots on the teeth) to severe forms 

(with significant brownish discoloration of teeth).   

 

The prevalence of dental fluorosis has been studied extensively, and existing evidence appears to be well-

described in the CADTH Report, where the bottom-line conclusion is that community water fluoridation 

increases the prevalence of dental fluorosis. Highlights of this evidence: 

 

 Two comprehensive systematic reviews of dental fluorosis are highlighted, one of which is a 

Cochrane Systematic Review presenting comprehensive data on dental fluorosis, for which 135 

studies were reviewed. 

 The Cochrane review reports a prevalence of ‘any fluorosis’ of 40%, linked to water fluoridation 

concentrations of 0.7ppm. If only aesthetically-concerning fluorosis is considered (i.e., fluorosis 

rated to be moderate or severe in a standardized fluorosis rating system), the prevalence is 

lower at about 12%.    
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 Higher fluoride concentrations (as high as 5.0ppm) in older community water 

fluoridation studies (and/or studies where the fluoride content of groundwater is very high) 

reveal higher prevalence of dental fluorosis.    

There is some inconsistency across Canadian studies surrounding the prevalence of dental fluorosis. 

The Canadian Health Measures Survey 2007-2009 Oral Health Component reports a prevalence of less 

than 1% for more severe forms of fluorosis. This differs from some Ontario studies that report a rate of 

over 14% (e.g., Leake and colleagues, studying fluorosis in Toronto). The alignment of the prevalence from 

that latter study with the Cochrane review’s reported prevalence of 12% for community water fluoridation at 

the Canadian level of 0.7ppm certainly lends some credibility to that higher prevalence estimate.    

 

Through our stakeholder interviews, we also note variable descriptions of the relative importance of dental 

fluorosis as a health condition – i.e., varying from its description as an ‘entirely negligible’ condition by some, to 

its being described as a ‘devastating condition’ that affects mental health. We reserve judgement on which of 

these descriptions is more valid, suspecting that the degree of distress is likely to vary from one person to the 

next, partially affected by the severity of one’s fluorosis.       

 

 Does ingested fluoride affect cognition? 

This is an important section of our report, because it highlights an area where the evidence is evolving quite 

rapidly. Recognizing this, we present descriptions of new studies from the past eight months that were not 

covered in the recent CADTH report published in February of 2019. These are presented alongside some older 

studies on fluoride and cognition. 

 During fetal life and early infancy, the blood-brain barrier only partially prevents entry of chemicals into 

the brain and the developing brain is known to be sensitive to injury from toxic chemicals. 

 Several Chinese studies reported lower IQ among children exposed to fluoride in drinking water at 

average concentrations of 2.5-4.1ppm (several times higher than recommended fluoridation levels); 

these were published in journals specifically interested in fluoride (— namely, the journal Fluoride).  

 A meta-analysis of 27 studies led by a team at Harvard University, summarizing primary studies mostly 

done in China and Iran, reported an association between high fluoride exposure (upper limit of exposure 

up to 11.5mg/L) and lower IQ scores. The relevance of this study to the context of North American water 

fluoridation has rightly been questioned on the basis that the levels of fluoride exposure were generally 

higher than those seen in fluoridated Canadian water systems. Furthermore, the primary studies 

reviewed were generally either cross-sectional studies or ecological studies – i.e., weaker study designs 

for inferring causation. However, it should still be noted that the systematic review itself was very well 

done in reviewing an existing body of primary literature, and it certainly appears to have contributed to 

convincing national peer reviewed agencies like the National Institutes of Health in the U.S. to fund 

major studies (expensive studies) exploring the link between fluoride ingestion and cognition.   

 A later prospective study of a birth cohort in Dunedin, New Zealand found no association between 

fluoride exposure and IQ measurements performed repeatedly during childhood and at age 38. The 

cohort study design of this study, published in 2015, is stronger than prior study designs. However, there 

were also some important limitations to this study, including the fact that there were only a small 

number of control subjects (one-tenth the number of subjects exposed to fluoridated water), and as a 
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result, a lack of statistical power to make definitive conclusions. Also, various forms of 

oral fluoride supplements were in use in New Zealand in the 1970s, and it is likely that 

controls received fluoride from non-water sources – a factor that could bias the study toward 

finding no association.  

 Inconsistent results were found in a cross-sectional population-based study of Canadian children 

aged 3-12 years that examined the association between different measures of fluoride exposure (urinary 

fluoride, adjusted for kidney function and specific gravity, and fluoride concentration of tap water) and 

learning disability, as measured in the Canadian Health Measures Survey. In the combined sample, there 

was a small but significantly higher odds of learning disability among children with higher urinary 

fluoride, but this was not observed when examining adjusted measures of urinary fluoride (generally 

more accurate). Limitations included the absence of objective assessments of IQ or similar measures and 

the absence of data on pre-natal exposure which is now the major concern (see below).  

 A high-quality cohort study (ELEMENT: Early Life Exposures in Mexico to Environmental Toxicants) 

studied urinary fluoride in mothers during pregnancy and then from their children at 6-12 years (299 

mother-child pairs). An increase in the mother’s urinary fluoride by 0.5mg/L predicted a lowering of 2.5 

IQ points. The mean urinary fluoride was 0.9mg/L which is in the general range of exposures reported 

for other populations of adults. Though this study is based on subjects and fluoride consumption 

patterns in Mexico, the research was funded by the U.S. National Institutes of Health, and the work was 

led by Canadian researchers (Dr. Howard Hu, the former Dean of the Dalla Lana School of Public Heath 

at the University of Toronto, and lead author Dr. Morteza Bashash, a public health researcher, also at 

the University of Toronto).   

 Another similar analysis from ELEMENT found that higher levels of fluoride exposure during pregnancy 

were associated with global measures of attention deficit hyperactivity disorder (ADHD) and more 

symptoms of poor attention in children. One widely-stated stated caveat/criticism for these two 

ELEMENT studies just described is that the levels of urinary fluoride measured in pregnant Mexican 

women may not be relevant to Canada. 

 This criticism is, however, addressed by a recent Canadian study. The MIREC (Maternal-Infant Research 

on Environmental Chemicals) cohort found that community water fluoridation appears to be a major 

source of fluoride exposure for pregnant women living in Canada, with urinary fluoride reflecting this 

exposure well. Further, this study reveals that the maternal urinary fluoride levels for women in 

communities with water fluoridation is comparable to that of Mexican women in the ELEMENT cohort. 

The amount of black tea consumed may further increase the exposure to fluoride. 

 Of great relevance to the evolving evidence in this domain, another MIREC study focusing on cognition 

also examined the association between fluoride exposure and childhood IQ using similar methods to the 

Mexico study, but in a Canadian sample of 510 mother-child pairs; 38% received recommended levels of 

community fluoridated water in major Canadian cities. Women from fluoridated communities had 

higher urinary fluoride (average 0.69mg/L vs 0.40mg/L), and higher levels were associated with lower IQ 

scores in boys at age 3-4 years (each 1mg/L increase in urinary fluoride associated with 4.5 IQ points 

lower) but not in girls. The new Canadian cognition evidence is currently in the public domain as a 

published and approved thesis (Ms. Rivka Green, York University), and it is also officially ‘in press’ with a 

leading medical journal, due to appear in the late summer or early fall. Of note, the MIREC studies just 

described were, like the ELEMENT study, funded by the U.S. National Institutes of Health. The lead 
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investigator for this research is a Canadian colleague, Dr. Christine Till, Associate 

Professor of Psychology at York University.  

 The O’Brien Institute team conducted interviews with both Dr. Morteza Bashash (ELEMENT 

study) and Dr. Christine Till (MIREC) to clarify points in both of their respective studies, and to hear 

their perspectives on the overall fluoride issue. Importantly, we note that both are very clearly taking an 

objective and neutral scientific perspective in the work they do, and they firmly assert that they are 

neither pro- nor anti-fluoride in their perspective. Both simply indicate that ‘we need to get this right’. In 

that vein, both are engaged in continuing research that may shed more light on the question of whether 

ingested fluoride affects cognition.  

 These very recent fluoride-cognition studies are being noticed and tracked by public health agencies. In 

Alberta, public health experts in Alberta Health Services are actively evaluating these new studies, and 

any others that may appear. Public Health Ontario has also recently done a careful analysis of the 

ELEMENT study, acknowledging its strengths, and the need for close monitoring of this issue (Note: the 

Public Health Ontario analysis was released before the Canadian MIREC data became publicly available).  

In summary, there is some new emerging evidence that fluoride exposure during pregnancy may be harmful to 

the brain development of children, with important studies having been published subsequent to the review of 

this evidence by the National Research Council in the U.S. in 2006. Many uncertainties remain about the 

mechanisms by which fluoride may harm brain development. Several – but not all – studies indicating toxicity 

have been performed in places where the ground water contains high levels of fluoride (versus community 

water fluoridation) and it is difficult to fully account for all the factors that may contribute to observed 

differences in IQ.  

The new emerging studies in this domain need to be tracked very closely, and carefully evaluated as they 

appear. We expect that health agencies at local, national, and international levels will confer and compare notes 

as they iteratively review, and re-review, this evidence.    

 

 Does community water fluoridation affect late-life cognition and/or cause dementia?  

There have also been some studies assessing potential associations between community water fluoridation 

(and/or amount of fluoride ingested) and cognition or dementia in later life. Results of these studies are 

inconsistent, and quality of these studies is variable. We summarize three studies that we identified:  

 An American study conducted in the 1970s  compared the annual incidences of dementia in 

three counties with differing fluoride concentrations of their water supply. The county with the 

highest level (4.2 ppm) had an annual incidence of primary neurodegenerative dementia 

(principally Alzheimer’s disease) one-fifth lower than in the other two counties with lower 

fluoride levels 0.5 & 0.6 ppm. 

 Data from the Ontario Longitudinal Study of Aging (from the late 1980s) shows significantly 

lower risk of impaired cognitive functioning if fluoride concentrations in the drinking water were 

higher and significantly less mention of Alzheimer’s disease on death certificates if fluoride 

concentrations were greater than  0.86 ppm. 
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 A very recent Scottish study published earlier this year examined the association 

between fluoride levels in drinking water and dementia risk in 6,990 older subjects followed 

for just under 3 years. A dose-dependent relationship between fluoride levels and higher 

dementia risk was found. The authors themselves highlighted a number of methodological 

caveats surrounding the work, and urged caution and further research.  

We conclude that research results on potential dementia risk associated with fluoride have been 

inconsistent. Methodological challenges include the difficulty of accurately assessing fluoride exposure over 

the life course, capturing all outcomes of interest, and dealing with potential confounders. An association 

between drinking fluoridated water and later life cognitive impairment or dementia has not been confirmed.   

 

 Does community water fluoridation affect thyroid health and disease at a population 

level? 

This section of the report summarizes the studies that were identified by the CADTH Report (Sub-Report on 

Dental Caries and Other Health Outcomes). A further search of the recent medical literature identified an 

additional Canadian study of interest on the link between fluoride exposure and thyroid function, as these relate 

to a person’s iodine status (see below).     

 

The thyroid is a hormone-producing gland located in the neck. It controls metabolism in the body. 

Hypothyroidism is a common medical condition and refers to an underactive thyroid. There is public interest in 

understanding whether higher levels of fluoride exposure can lead to a greater risk of having hypothyroidism. 

Key findings from our evidence review:  

 

 Low thyroid hormone (or hypothyroidism) results in a slow metabolism. This can lead to feelings 

of lethargy, fatigue, coldness, and weight gain. In children, it can negatively affect brain 

development, learning, and growth if left untreated. This condition can be diagnosed with a 

simple blood test. Treatment is usually straight forward with replacement of thyroid hormone.  

 Eight studies identified through the CADTH review look at how fluoride exposure may affect 

thyroid function in humans. In general, most studies found no significant differences in thyroid 

function or size according to fluoride exposure after accounting for potential confounding 

factors. A couple of studies reported a small measurable increase in thyroid stimulating 

hormone levels with higher fluoride levels, but these differences were very small with hormone 

levels remaining well within the normal range. In contrast, one study reported the opposite, 

where higher water fluoridation was associated with lower thyroid stimulating hormone levels, 

but again these differences were very small and within the normal range. Overall, these 

differences were unlikely to be of any clinical significance, at least in adults, where such minor 

abnormalities are usually just followed without any need for treatment. Finally, one study 

suggested that hypothyroidism was more common in selected areas of England where water 

fluoride levels were higher compared to places where it was lower. But, this latter study has 

been extensively criticized for its methodological problems. It is also important to note that 

most of the studies cited above were of low scientific quality, and many looked at fluoride levels 

much higher than what is considered to be acceptable for drinking water in Canada.  

CPS2019-0965 
Attachment 1

https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/aluminium-and-fluoride-in-drinking-water-in-relation-to-later-dementia-risk/14AF4F22AC68C9D6F34F9EC91BE37B6D
https://www.cadth.ca/sites/default/files/pdf/HT0022%20CWF%20-%20Clinical%20report.pdf
https://www.cadth.ca/sites/default/files/pdf/HT0022%20CWF%20-%20Clinical%20report.pdf
https://www.sciencedirect.com/science/article/pii/S016041201830833X


 

 
UNIVERSITY OF CALGARY | O’Brien Institute for Public Health 

23 

 

 Of relevance, two studies of strong scientific quality were conducted in Canada. 

Neither of these found any significant association between fluoride exposure and thyroid 

hormone levels within the general population. People living with a thyroid condition, when 

compared to those without any history of thyroid problems, were not more or less likely to be 

exposed to higher levels of water fluoridation. However, it is possible that higher fluoride 

exposure may be associated with a slightly higher level of thyroid stimulation hormone in people 

with moderate-to-severe iodine deficiency, an uncommon condition among Canadian adults, 

and these differences were very small and also within the normal range.  

In conclusion, hypothyroidism is a common condition that is easy to detect and treat in adults. There is 

insufficient evidence to say that water fluoridation at current Canadian levels is associated with harmful effects 

on thyroid function in the general population.  

 

In relation to the preceding section reviewing evidence on the link between ingested fluoride and cognition, 

there is some belief that disturbances in thyroid function may underlie fluoride effects on the developing fetal or 

neonatal brain. This is certainly a possibility that warrants further exploration, as it would the raise the 

possibility that the relatively small thyroid function effects that we summarize above (for non-pregnant adults, 

and fully-developed adult brains) may be more concerning in the context of pregnancy and/or neonates.     

 

 Does community water fluoridation affect bone health? 

Skeletal fluorosis is a potentially crippling condition that arises from fluoride-induced increases in bone density. 

In mild forms, skeletal fluorosis can present with mild joint stiffness and skeletal pain. In more severe forms, 

stiffness and pain can be quite severe, and be associated with calcification of tendons and deformities of 

multiple joints.    

 

Fortunately, this condition has never been described in relation to community water fluoridation in Canada. The 

existing studies linking skeletal fluorosis to fluoride ingestion from water are from India and Iran, where the 

fluoride levels were naturally present in local groundwater at very high levels (e.g., 10.0ppm) that far exceed the 

0.7ppm level for community water fluoridation in Canada.     

 

The CADTH report also reviewed the risk of hip fracture and bone cancer in residents of jurisdictions with 

community water fluoridation, and review findings indicate consistent evidence that there is no association.   

 

We consider these to be reassuring results in relation to bone health. Fluoride, at high concentrations, is toxic to 

bone, as evidenced by significant skeletal fluorosis cases reported in relation to very high community water 

fluoride concentrations. We do not, however, find evidence of harm to bones at the fluoride levels typical of 

community water fluoridation programs.   

 

 

 

 

CPS2019-0965 
Attachment 1



 

 
UNIVERSITY OF CALGARY | O’Brien Institute for Public Health 

24 

 

SECTION 3: INTEGRATED APPROACHES TO PREVENTING 

TOOTH DECAY 

 This section discusses oral health and tooth decay in a more general manner, focusing less on 

community water fluoridation, and more on how programs can be structured to support better oral 

health at a population level. We begin the section by describing the burden of disease associated with 

suboptimal oral health and tooth decay, and while doing so, also describe the relevance of tooth decay 

relative to other health conditions. Following this, we discuss integrated and multifaceted approaches to 

improving oral health and preventing tooth decay.   

 

     What is the burden of disease associated with oral health and tooth decay, and how 

does this compare to other health conditions?    

The Global Burden of Disease Study in 2010, identified untreated decay in permanent teeth as the number 1 

(most prevalent) disease globally among 291 diseases, noting that it affects 35% of the global population. Gum 

disease was the sixth most prevalent, and cavities in primary (baby) teeth was the tenth most prevalent disease.  

According to a 2003 study, oral diseases are the fourth most expensive diseases to treat worldwide. Costs of 

dental treatment are high in most parts of the world, and there is a high prevalence of dental disease globally, 

resulting in a very high financial burden. The direct cost of treating dental diseases worldwide is estimated at US 

$297 billion, with 82% spent in high-income countries. North America alone accounts for US $120 billion. In 

addition, there are indirect costs relating to oral diseases affecting productivity (time lost from work or school 

due to pain and treatment) which are comparable to the range of economic losses associated with the 10 most 

frequent global causes of death. Further, there are additional intangible costs (e.g., quality of life impacts) that 

cannot easily be standardized or measured across countries. 

Canadian data on prevalence of decay are somewhat limited, but the Canadian Health Measures Survey suggests 

that over half of children in Canada have or have had  a cavity, and those who have unequal access to care tend 

to have more tooth decay. According to a Canadian Academy of Health Sciences report (2014), Canadians 

spend ~$12 billion yearly on dental services. Of concern, costs could actually be higher, considering that 

approximately 6 million (~17%) Canadians avoid dental services due to the cost of care. Among the 

provinces, Alberta has the highest cost of dental care, where despite 70% of the population having 

private dental insurance, 62% of Albertans report limiting care for themselves , and 47% of Albertans 

report limiting dental visits for their children due to cost. (Alberta Dental Review 2016).  

Provincial health systems in Canada absorb some of the population burden of dental disease. Patients with 

dental pain from tooth decay, but who are excluded from the private dental system because of lack of 

insurance, will often go to physician offices or emergency departments in attempts to access care. Definitive 

treatments such as a restoration (filling) or extraction, are not available from either family or emergency 

physicians, and patients will instead receive a prescription for antibiotics/pain killers and/or be advised to see a 

dentist.  
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Various age groups are particularly vulnerable to negative effects of suboptimal oral 

health. Young children, young adults, and seniors suffer important consequences from 

unaddressed dental decay. Dental decay in primary teeth of young children has consequences for 

nutrition, sleeping, learning, and social development. Young children are usually further unable to 

inform their parents of dental pain, as symptoms often progress slowly and subtly, thus becoming 

normalized. Young adults who are just launching out on their own can often be in employment situations 

that either do not provide high wage or employment-linked dental insurance. Seniors living in long-term 

care are also often unable to easily access dental care (because of mobility and/or transportation barriers) 

and are less likely to be able to carry out homecare (brushing) to care for their teeth. As with young children, 

tooth decay affects nutrition in the elderly, and as with very young children, some may be unable to 

communicate about painful teeth.  

 

As reported in the World Oral Health Report from 2003, tooth decay rates dropped in the 1970s and 80s (a drop 

that has been attributed by some to water fluoridation programs and fluoride toothpastes), but there has been 

a rebound since the 1990s in observed rates of tooth decay, particularly in primary teeth. The causes of dental 

cavities have not changed and include three essential factors: 1) cavity-causing bacteria; 2) susceptible tooth 

surfaces; and 3) the intake of dietary sugars and carbohydrates.  

 

Of relevance to the primary focus of this report, it is believed that fluoride in saliva contributes to the reduction 

in cavities seen worldwide since 1950, and that this occurs through three fluoride-driven mechanisms: 1) 

promotion of remineralization of teeth; 2) reduction of bacteria in the mouth; and 3) strengthening the enamel 

so it is more acid-resistant.  

 

 Are other countries or communities following more integrated approaches to oral and 

dental health, and how are those approaches working?  

It is widely accepted that jurisdictions need to consider integrated and multifaceted approaches to oral health 

and dental care. Fluoride treatment programs have historically been part of existing programs, and the 

approaches to delivering fluoride have included various approaches to topical application (gels, rinses, sealant, 

toothpaste) and ingestion (water fluoridation, fluoridation of salt, and fluoridation of other ingested foods).   

 

Optimal integrated oral health programs are not only about fluoride. Other approaches are also needed, and 

these can include: 1) coordinated approaches to population-based education on oral health and hygiene; 2) 

preventive dentistry services; 3) improving the affordability and equity of access to dental services for 

treatment; and 4) strategies that actively seek out and support vulnerable individuals and populations.    

 

Among higher income countries internationally, those that do not use community water fluoridation as a 

preventative measure against tooth decay tend to have other measures in place to promote oral health. In some 

countries, this involves the use of other sources of ingested fluoride such as fluoridated salt. A few countries 

have developed dental public health care systems that enhance population access to dental care, so that 

population dental care needs can be met.  
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The table below presents some high-level information on selected countries’ approaches to 

delivering ingested fluoride as a public health intervention:  

 

 

 

 

 

 

 

 

 

There are different ways that individuals may receive fluoride, including use of fluoride-containing toothpaste, 

receiving fluoride treatment at the dentist, consuming foods that were prepared in areas that have community 

water fluoridation in place, and of course through consumption of water containing fluoride that is either 

naturally-occurring or that has been added through community water fluoridation. 

 

An extensive 2009 systematic review on fluoride summarized and ranked different approaches to the 

administration of fluoride, including ingested fluoride (via water, salt, or food) and various topical administration 

methods.    

 

            Table: Overall Ranking of Effectiveness of Preventive Programs for Tooth Decay 

Preventive Program Range of Caries Reduction Overall Ranking 

Community water fluoridation 20-40% 1  

Sealant program 23-87% (median 60%) 2  

Tooth brushing 24-56% 3 

Fluoride varnish 24-46% 4 

Fluoride gel 14-28% 5 

Fluoride mouth rinses 0-26% 6 

Salt fluoridation 13.3-89.5% 7 

Milk fluoridation 35.5-78.4% Cannot be ranked 

School water fluoridation 38.9% Cannot be ranked 

Xylitol 62-70% Cannot be ranked 

Casein derivatives Not available Cannot be ranked 

 

Other nations (beyond 

Canada) with 

prevailing community 

water fluoridation 

programs 

 U.S. (began in 1945); as of 2014, 74.4% of population on public water 

systems have access to fluoridated drinking water 

 Australia (began in 1960); as of 2017, 89% of population have access to 

fluoridated drinking water 

 New Zealand (began in 1954); as of 2014, 56% of population have access to 

fluoridated drinking water 

Other nations 

following different 

approaches to 

delivering oral fluoride 

 Switzerland (fluoridated salt since 1955); as of 2004, market share of 

fluoridated salt was 88% 

 France (fluoridated salt since 1985); fluoridated salt is consumed by 13% of 

the population, including at schools 
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As previously discussed, scientific evidence reports that community fluoridation is effective in 

preventing 20 to 40% of new tooth decay and it is capable of reversing tooth decay at an early 

stage. However, similar to any other preventive measure, prevention of tooth decay is enhanced 

when fluoridation is combined with other measures. Dental preventive programs should not be 

considered exclusive to each other. A multifaceted approach that includes a combination of different 

preventive programs and measures including community-based health promotion activities is the best way 

to ensure long-term success in the prevention of tooth decay. 

 

Importantly, programs relying on ingested fluoride should not be viewed as the only way to enhance oral health 

and reducing dental decay at a population level. In this regard, Scotland presents an interesting case study. 

Scotland has proactively put oral health programs in place, while also making a decision to not implement 

community water fluoridation.   

 

The Government of Scotland has explicitly recognized oral health to be an integral part of overall health, and has 

committed to improving the oral health of the population. The National Health System (NHS) Scotland has an 

oral health plan that includes: 1) strategies for educating the public on oral health; 2) approaches to mitigating 

oral health inequity; 3) support for the vulnerable elderly; 4) workforce planning considerations; and 5) a 

comprehensive preventive care system for children called Childsmile. The Childsmile program is designed to 

improve the oral health of children in Scotland and reduce inequalities in access to dental services and dental 

health. The program includes coordinated approaches to education surrounding oral hygiene and effective tooth 

brushing, alongside a proactive program for fluoride varnish application in nursery and primary schools. 

 

Compared to Canada, the dental public health care system in Scotland is more comprehensive. It includes a 

dental examination free of charge for everyone, and free dental treatment for everyone under age 18, as well as 

pregnant women, and low-income individuals. (The O’Brien Institute for Public Health enthusiastically endorses 

the merit of such programs and national policies.)  

 

Importantly, the Alberta approach is not solely focused on water fluoridation. Alberta Health Services has 

developed an Alberta Oral Health Action Plan (OHAP), and through that plan establishes similar preventive 

initiatives tailored to local settings. The OHAP preventive services include the application of fluoride varnish and 

dental sealants for children, and daily mouth care for seniors living in Continuing Care facilities. Such preventive 

programs have been in place since 2010 and these are reaching 17% of children in socially vulnerable target 

groups across the province. The prevention rate for fluoride varnish ranges from 24 to 46%, and this surface 

treatment approach is classified as the fourth most cost-effective initiative in preventing tooth decay. In 

comparison, community water fluoridation reaches everyone in the community.  

 

Relative to Scotland’s national oral health strategy and its Childsmile program, Alberta is somewhat constrained 

in its ability to more broadly intervene to improve oral health across the entire population. The biggest obstacle 

in the current Alberta context is that dental care in this province is almost entirely situated within the private 

sector whereby individuals and families must have private or employer-sponsored insurance, or pay out of 

pocket, to receive even basic dental care. Dental public health services in Alberta are extremely limited in scope 
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and are entirely targeted to lower income communities. This is problematic because 

dental cavities are not restricted to those living in lower income communities, but rather are 

spread across the population.  

 

In light of this limited dental public health infrastructure and private financing context, there is 

understandable strategic interest in the pan-population reach of community water fluoridation as an 

intervention. Indeed, community water fluoridation is an appealing public health intervention, considering 

its reach to the entire population, remarkably low per-person costs relative to any form of dental treatments, 

and its demonstrated benefit in reducing tooth decay, particularly when that benefit is measured and 

considered through a lens of population-wide impact. The corresponding Alberta position statement on water 

fluoridation has thus been as follows: 

 

“Alberta Health and Alberta Health Services recognize that community water fluoridation effectively 

prevents tooth decay, especially among people who are most vulnerable. It offers significant benefit 

with very low risk and reaches all residents who are connected to a municipal water supply. Therefore, 

Alberta Health and Alberta Health Services endorse community water fluoridation as a foundational 

public health measure to prevent dental disease and improve oral health.” (Position statement on 

community water fluoridation, Government of Alberta, January 2017) 

 

Now, however, a key finding of this O’Brien Institute report is that this dental public health intervention (i.e., 

community water fluoridation) does need to be carefully reviewed and continuously tracked for its safety in the 

face of the very recent cognition studies appearing in the literature. The history of public health, and how public 

heath evidence evolves over time, teaches us that this water fluoridation story will unfold in one of two ways:  

i.e., either 1) that a flurry of new studies could emerge, reassuring us that the cognition concerns are not that 

major and perhaps driven by some other confounding factor that comes to light; or alternatively 2) that a flurry 

of new studies could affirm that the cognition safety findings are replicated, significant, and clarified 

mechanistically. In this latter scenario, a long-standing public health intervention would then need to be 

reconsidered, and replaced with only topical fluoride application programs, along with other elements of the 

integrated oral health programs just discussed above.   

 

In closing, we reiterate that new emerging studies on fluoride and cognition need to be tracked and carefully 

evaluated on an ongoing basis. In parallel to this, jurisdictions like Alberta should continue to foster and invest in 

integrated and multifaceted oral health strategies that enhance health at a population level.     
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SECTION 4: THE COMMUNITY WATER FLUORIDATION DEBATE   

 What are the economic considerations for a community water 

fluoridation program? Are there opportunities for broad cost savings and efficiencies 

with respect to overall population health? 

According to the 2019 CADTH Report – Budget Impact Analysis, the expected net impact of community 

water fluoridation on total costs for a large urban municipality such as Calgary is a savings of approximately 

$34 per person per year, accrued over a 20-year horizon. Importantly, however, the economic benefits of 

implementing a community water fluoridation program in Calgary principally accrue to citizens and to their 

insurers rather than to the City that would typically pay for water fluoridation, since the program will 

significantly reduce the incident of dental caries. Extrapolating from the CADTH report (Table 18), for a city the 

size of Calgary, a community water fluoridation program is expected to result in a reduction of about 3 million 

cases of decayed, missing, and filled teeth over 20 years. This is roughly two incidents per person on average.   

 

We note as a caveat that some critics have questioned the base assumptions of the CADTH report on number of 

cavities prevented per person over a 20 to 40 year period. Nevertheless, even if estimates of benefit were cut in 

half, this remains an economically attractive population intervention for protection of teeth against tooth decay, 

particularly if a societal perspective is taken to the consideration of cost savings arising from fluoride. The 

societal perspective recognizes, and accepts, that a public expenditure paid for by a municipal budgetary silo 

leads to savings accrued in a different budgetary silo – i.e., either by citizens who save on dental costs, insurance 

companies, or the provincial healthcare system (none of whom paid for the water fluoridation).   

 

 Since oral health is a topic for all levels of governments in Canada, how are other 

jurisdictions handling the costs and implementation of programs? Are there examples of 

shared jurisdiction? 

Across Canada, decisions about fluoridation are made by municipal governments. There are at least two reasons 

for this. First, water services are a municipal responsibility, and adding fluoride to drinking water is part of that 

broader municipal process. Second, from a public health ethics point of view, it is argued that decisions about 

fluoridation are best made at the level of government that is closest to the people – that is the municipal level. 

The ensuing section on ethical and legal considerations will highlight that decisions about public health 

interventions such as fluoridation must be made via democratic decision-making procedures, which are the 

public health counterpart to informed consent. Democratic decision-making procedures may take the form of a 

city council vote, or a public vote such as a plebiscite. 

Some people have argued that decision-making and funding for fluoridation should fall to the provincial level, 

because the province has jurisdictional responsibility for health care. This argument certainly has some merit, 

but it represents a conflation of public health and health care, which are not the same thing. Provinces are 

indeed jurisdictionally responsible for health care, which is provided via Alberta Health Services. Public health, 

defined as ‘the science and art of preventing disease, promoting health, and prolonging life through the 

organized efforts of society’, goes well beyond the health care system, and demands involvement from different 
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levels of government including cities. Fluoridation is one of many public health policies 

for which cities have responsibility. Others include pedestrian and cycling infrastructure, 

smoking bylaws, waste disposal, green space and trees, and of course water services more 

generally.   

The 2019 CADTH Report – Budget Impact Analysis sub-report addresses the challenging issue of 

budgetary silos, and the fact that water fluoridation costs are incurred municipally while savings are 

accrued elsewhere. To address this, novel intergovernmental strategy and integrated policies are 

encouraged. Indeed, one could certainly think about an arrangement where different levels of government 

work together to provide the conditions for oral health (perhaps considering Childsmile as one example). We 

would be delighted to hear such a discussion here in Alberta. It is important to note, however, that in our 

current context, as discussed earlier, dental care is almost entirely situated within the private sector, which 

means that individuals and families must have private or employer-sponsored insurance, or pay out of pocket, to 

receive even basic dental care. Dental public health services in Alberta are extremely limited in scope and are 

targeted to lower income communities. This is problematic because dental cavities are not restricted to those 

living in lower income communities, but rather are spread across the population. In light of the limited dental 

public health infrastructure in our Alberta context, significant effort and expense (vastly exceeding the costs of 

fluoridation) would be required to entertain a truly integrated and multifaceted inter-jurisdictional arrangement.  

 

 There are many diverging views on community water fluoridation, including the concepts 

related to individual rights and personal choice with respect to the public water supply. 

How are these issues being contemplated elsewhere and how can Calgary provide 

balance here? 

The ethical considerations surrounding community water fluoridation are both complex and controversial. Views 

are certainly highly polarized on this front, and we note that the CADTH report – sub-report on ethical 

considerations and a recent formal submission to Calgary City Council from the Safe Water Calgary advocacy 

group present diametrically opposed positions on the ethics of water fluoridation.    

 

Recognizing this, the O’Brien Institute team will not weigh in with an unsolicited third position on whether water 

fluoridation is dichotomously ethical or not. Rather, we will highlight a few of the ethical and legal 

considerations that are in play. We note that many of these are addressed in the literature review and ensuing 

discussion presented in the CADTH ethics sub-report.    

 

 Population-level policies can be very powerful in terms of their ability to improve health at a population 

level, and community water fluoridation is an example of such a population-level policy intended to 

protect the teeth of all. With that considerable leverage, however, come other issues that could be 

considered drawbacks by individual citizens.  

 

 When municipalities are considering a policy like community water fluoridation, a decision must be 

made that balances the potential benefits to the collective against any potential collective drawbacks 

that might exist, and then also the individual drawback of presenting individuals who do not want to  
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consume fluoridated water with the challenge of actively needing to pursue ways to opt out of 

the intervention. Those communities that have fluoridation in place have, implicitly or explicitly, 

made the decision that the benefits of fluoridation for the population’s oral health, outweigh the 

drawbacks to individuals in terms of the difficulty of opting out.  

 

 A key ethical/legal issue related to community water fluoridation programs centres around individual 

autonomy and the ability to make personal health-related decisions. Individual autonomy concerns arise 

because once fluoride is in the water, those who wish to opt out must purchase bottled water or 

consider filtering solutions. However, these can be costly alternatives. Furthermore, it should be noted 

that it is particularly challenging to individually opt out of water fluoridation, whereas it is actually 

simpler for individuals to decline other public health interventions such as vaccinations.  

 

 Autonomy arguments are regularly raised by opponents of community water fluoridation. In these 

arguments, opponents rightly point out that fluoride does not necessarily need to be ingested through 

water, because people can get adequate amounts of fluoride through applications to the surfaces of 

teeth. The notable counterargument to this viewpoint, however, is that socially vulnerable groups 

cannot access such tooth surface fluoride alternatives. Individual autonomy must therefore be balanced 

against other ethical values such as protecting the vulnerable. Autonomy arguments are also 

complicated by the fact that fluoride confers the greatest benefits to children, who by virtue of their 

young age and dependence on parents or guardians, do not have the capacity to make the autonomous 

choice to seek out or refuse fluoride.   

 

 Canada’s constitution has no freestanding right to autonomous decision-making, but rather all rights are 

subject to reasonable limitations. Rights can be limited where there is a pressing societal goal, an 

intervention is rationally connected to that goal, rights are minimally impaired, and there is 

proportionality between the infringement on rights and the societal benefits.   

 

 Courts have generally found policy interventions of various types to be minimally-impairing when 

decisions for their implementation are evidence-based, where governments have tried to avoid 

adopting an all-or-nothing approach (and if necessary, have provided opt-out mechanisms), and where 

governments have engaged in a deliberate and democratic decision-making process.   

 

We reiterate that the ethical considerations around community water fluoridation are both complex and 

controversial. Accordingly, there is no simple right or wrong answer on this front. Ongoing multi-stakeholder 

public discourse is required in democratic processes informed by evolving evidence and societal perspectives.    
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 For those who want to opt out of water fluoridation, can fluoride be 

removed from tap water by filtering systems?  Do sources of bottled water contain 

fluoride?  

At the residential level, fluoride removal can be achieved by activated alumina filters, distillation or 

through the use of reverse osmosis systems. Depending on the size and type of system purchased, these will 

remove between 90 and 99% of the fluoride in the water. Importantly, household Brita-type water pitchers 

and faucet mounts will not remove fluoride from the water.  

Meanwhile, the majority of bottled waters on the market do not contain levels of fluoride approximating the 

North American standard for community water fluoridation (0.7ppm). However, the various types and brands of 

bottled water can vary substantially in their fluoride content. 

 

 In today’s society with the increasing penetration of social media, how can municipal 

policy-makers make sense of the multi-media barrage they receive surrounding fluoride? 

Two O’Brien Institute members with expertise in oral health and communications and culture have contributed 

the following analysis on the social media discourse surrounding fluoride.    

 Social media platforms can serve as a venue for public engagement on health issues. However, our use of 

social media far outpaces our understanding of how to use it well and respectfully. 

o The very fast uptake of social media for public comment (i.e., comment sections on news articles in this 

case) is a big shift from traditional communication about health issues. Usually health organizations use 

mass media, radio/television advertisements, posters, and population-level intervention campaigns 

(e.g., to stop texting and driving, to increase acceptance of seat belts).  

o On the pro side, social media activity demonstrates that citizens are engaged around important public 

health interventions. On the con side, there are some social media growing pains as individuals and 

organizations adjust to making the best use of a very new tool that is still something of a wild west/new 

frontier.  

o As with many other aspects of internet use (e.g., ownership of personal digital photos, protection of 

youths’ personal information on social media), the extraordinarily swift uptake of social media means 

that the public is still collectively learning how to respectfully engage/converse, as we gain consensus on 

appropriate etiquette (e.g., moderation of comments, options to rate, report, or flag inappropriate 

comments, shared meanings-ALL CAPS/bold/italics = shouting) (Binns, 2012). Many are of the opinion 

that online news site commenting systems are ‘broken’ (Zamith & Lewis, 2014). Depending on mood and 

the context of a discussion online, anyone can troll (Cheng, 2017), intentionally or unintentionally 

‘fishing’ for other readers to pull into a circular discussion (Coombs et al, 2005; Herring et al 2002). A 

lack of civility is rampant in many social media platforms, and fragmentation of threads by random, 

unrelated messages reduces possibilities for high-quality discussion (Zamith & Lewis, 2014). Change is 

needed for online discussion systems to become valuable public spheres for democratic discussion and 

deliberation of issues.  
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 Compared to traditional venues, online discussion of any health intervention 

will result in more complex and nuanced discussion because the general public cares deeply 

about health issues. 

o Mass media and population-level campaigns are blunt tools that, by their nature, can provide 

only simple and non-nuanced messages, e.g., ‘fluoridation is effective for prevention of tooth decay’, 

‘seat belts save lives.’ While these may well be accurate messages that reflect the balance of evidence, 

there is substantial nuance or complexity that cannot easily be communicated with such tools.     

o Social media are certainly valuable sources of information to gain a sense of prevailing public views, and 

various platforms can prove valuable in public deliberation of important issues (Zamith & Lewis, 2014) 

including public health issues like fluoridation. However, we continue to face challenges. In a brief 

search of two Calgary news websites in the past year on the topic of fluoridation, we found that fully 

one-third of publicly posted comments contained polarizing pro/anti fluoridation content, i.e., 

comments designed to persuade but without being sufficiently deep in their content to promote 

meaningful or helpful dialogue. Furthermore, we note (and not surprisingly so) that it is individuals who 

hold polarized positions on fluoridation who are the most vocal on social media, as opposed to those 

who are not emotionally invested in the issue, are in middle, are undecided, or are wondering what is 

best. Unfortunately, polarization is not amenable to dialogue and can quickly degenerate into name 

calling and stonewalling genuine discussion (Binns, 2012; Meyer et al, 2019). 

o Forums are needed for real concerns and deeper discussion to take place. Venues/opportunities are 

needed where citizens’ reasonable concerns can be shared and questions asked, with expert responses 

provided (Meyer et al, 2019).  

o In science, evidence is neither pro- nor anti-, but rather it is better described as strong, average, or 

weak, in terms of a study’s quality, limitations, and practical significance. These factors are central to 

determining how new studies contribute to maintaining or challenging the dominant view that the 

balance of evidence supports or refutes an intervention of interest.  

We anticipate that social media platforms will continue to be challenging to municipal decision-makers in 

coming months to years, as new studies emerge in relation to community water fluoridation. The various 

platforms will of course continue to operate, and polarized views (often with adversarial tone) will continue to 

be expressed and disseminated therein. Societally, however, we need to continue to strive for respectful 

discourse (both within existing social media platforms and through other approaches to public discourse), in 

which time and care is taken to permit careful and detailed discussion of new information as it emerges.     

 

CONCLUDING STATEMENT   

We end this report with a brief statement from the O’Brien Institute’s fluoride report writing team, on behalf of 

the Institute’s full membership and the broader University of Calgary community:  

We are honoured to have been given the opportunity to contribute this report to the City of Calgary as a 

knowledge resource. As stated at the outset, the O’Brien Institute is committed to a vision of better and health 

care, achieved through the promotion and pursuit of evidence-informed public policy for health. We hope that 

this report will contribute to just that, and look forward to ensuing dialogue with City Council, City committees, 

and various other stakeholders as this report is shared and discussed.      

CPS2019-0965 
Attachment 1

https://www.tandfonline.com/doi/full/10.1080/21670811.2014.882066
https://www.tandfonline.com/doi/abs/10.1080/17512786.2011.648988
https://www-sciencedirect-com.ezproxy.lib.ucalgary.ca/science/article/pii/S0264410X19302233
https://www-sciencedirect-com.ezproxy.lib.ucalgary.ca/science/article/pii/S0264410X19302233


 

 
UNIVERSITY OF CALGARY | O’Brien Institute for Public Health 

34 

 

APPENDICES 

APPENDIX 1 – City of Calgary Resolution: Water Fluoridation Calgary 

 

Notice of Motion C2019-0219: WATER FLUORIDATION IN THE CITY OF CALGARY  

(as approved with amendments, 2019 February 25) 

Moved by Councillor Colley-Urquhart Seconded by Councillor Farkas 

That with respect to Notice of Motion C2019-0219, the following be adopted, as amended:  

NOW THEREFORE BE IT RESOLVED that Council:  

1. Engage the University of Calgary’s O’Brien Institute for Public Health (OIPH) to conduct an objective 

assessment of the evidence:  

 

a. In the extant literature; and,  

b. By enlisting other University of Calgary partners such as the School of Public Policy as 

appropriate.  

c. In consideration of jurisdictions in the world where tooth decay rates are decreasing; and,  

d. In consideration of a cost-benefit analysis of water fluoridation with regard to more direct 

dental interventions, particularly in consideration of the lack of access to affordable dental care 

in Calgary; and,  

e. In consideration of dental health as a public health vector with regard to other disease vectors 

impacting our population; and,  

f. In consideration of piloting other potential approaches to public dental health like Scotland’s 

Child Smile program; and,  

g. In consideration of a more up to date and comprehensive comparison between dental caries 

rates in Calgary post de-fluoridation and Edmonton; and,  

h. By examining other questions and concerns from members of City Council by conducting 

individual interviews; and,  

 

2. Invite the University of Calgary’s OIPH to report and present their findings to Council through to the SPC 

on CPS no later than June 2019, and, invite the study’s Principal Investigator, Dr. Lindsay McLaren, to 

present her findings and recommendations, and respond to questions concurrently.  

3. Engage other potential willing and qualified bodies, such as Dr. Hardy Limeback BSc PhD (Biochemistry) 

DDS, Head, Preventive Dentistry, University of Toronto, to similarly assess water fluoridation and other 

programs to improve dental health. 

4. Invite any other party participating in this inquiry to present findings at the same time. 
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APPENDIX 2 – Compiled list of questions from the Council Meeting (February 25, 2019) 

 

How will this analysis be put together? 

Has this type of analysis been done before? 

Is there any proof that water fluoridation is beneficial for children, or other relevant groups, dental 
health? 

Has the CADTH produced any research in the areas of the potential benefits, potential harms, cost, 
ethics, legal in regards to water fluoridation? 

Is the CADTH report something you could analyze on Calgary’s behalf? 

How do you have civil and respectful conversations about this contentious issue? 

What do you say to the people who believe fluoridation should be an individual decision, as opposed to a 
public health policy for the common good? 

Is there a study that is truly scientific, which has a subject, control groups, as well as comparable study 
groups, that compares cities with things like socio-economics well defined, that shows benefits of water 
fluoridation?  

There were so many things in the McLaren study, for example, ‘non-significant trend towards increase,’ 
that didn’t give me the confidence to make this multi-million dollar decision. We need clear evidence to 
say if it is a benefit, or a detriment.  

Is there any study that states “what is the best method to treat the teeth with fluoride?” 

Are there any studies that show that water fluoridation benefits certain age or subject groups, and what 
does it do to all of the others? 

If water fluoridation is re-introduced, the equipment will need to be upgraded. Would it be better to take 
the millions of dollars needed to do these upgrades, plus the operating costs, and actually put it into a 
different method to treat those who are being disproportionately affected by dental health issues?  

Is water fluoridation really that important of an issue compared to all of the other health issues we face 
as a population? 

Many groups (newcomers to Canada, those of a lower socio-economic background) may not have the 
best dental health practices to begin with. Does adding fluoride to the water make a difference in these 
cases?  

What does the research show when it comes to other variables besides fluoridation for oral health? For 
example, diet.  

What about the idea that oral health is as much part of total health as anything else?  

What is working in other jurisdictions where tooth decay is decreasing? There are European jurisdictions 
where they don’t fluoridate, but are seeing improvements in oral health outcomes because of things like 
reducing obesity, diabetes and other health factors. Will you be looking at those jurisdictions?  

What has prevented this report from happening in the past eight years? AHS knew City Council was 
talking about it. There were two public hearings. Alberta was the last province to have a dental fee guide, 
and 70 per cent of demists are not following it. Children don’t have access to affordable dental care. I 
worry about this single approach, when it needs a far more complicated approach.  
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Will you be looking at the ethics, and the idea of personal choice when it comes to the water supply, and 
at other proven interventions, and making recommendations to different levels of government? 

Would it be possible for the three orders of government, or the University, to initiate a pilot, something 
like Childsmile in Scotland, or a similar program? 

It’s so expensive here to get dental care. How to we have an impact there (reduce cost so more people 
can get dental care, more often).   

If families are drinking water that has had the fluoride removed (either by filtering or by drinking bottled 
water), is the cost to put it in in the first place even worth it?  

There is a report from Harvard that councillor Farrell and I hope you can look at as well.  

If it’s a public health issue, do you know of any other jurisdictions where the province pays to have this 
implemented in cities? Can you include a comparable to other jurisdictions to see what they are doing? 

What do you say to people who say that the O’Brien Institute and the University of Calgary have already 
formulated an opinion, and cannot remain unbiased? 

There seems to be evidence both for, and against, fluoridation. How are you going to disseminate the 
studies that show potential for harm? 

The different countries that have withdrawn from fluoridation, in Europe for example, are saying that 
they have reviewed all of the data and research and made the decision to remove it. Will you review 
those decisions and why they were made?  

I trust that this report will look at if there is any evidence for harm, in any organs, etc. What do we know 
about the long-term effects?   
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APPENDIX 3 – A high-level summary of the Councillor meetings/discussions 

 

The O’Brien Institute for Public Health undertook a standardized engagement process with the City of Calgary’s 

City Council. 

 

Pursuant to the City Council motion on Community Water Fluoridation, each councillor and the Mayor received 

an introductory invitation email citing context and rationale. 

- If the recipient replied affirmatively, a meeting was scheduled. 

- If the recipient didn’t reply either affirmatively or negatively, they received up to 3 follow up emails.  

- If the recipient declined, there was no further contact. 

 

At least one business day prior to a scheduled meeting, councillors received a complete interview script 

including a list of proposed questions, as well as the summary of questions compiled from the council hearing. 

Each meeting was face to face and was scheduled for 30 – 60 minutes based on councillor schedule availability. 

All but one was held at the council offices. Robin Hopkins, Issue Strategist for the City of Calgary, was present at 

all meetings. Interviews were conducted by either Dr Aleem Bharwani or Dr William Ghali. During each 

interview, field notes were taken by Dr Bharwani and sent by email to the participating councillor to review for 

additions or clarifications. In no case were any additions or clarifications received. 

 

 Result of:   

 First Email Second Email Third Email 

    

Invitee a No Response Scheduled  

Invitee b Scheduled   

Invitee c No Response Scheduled  

Invitee d Scheduled   

Invitee e No Response Declined  

Invitee f No Response Scheduled  

Invitee g No Response Scheduled  

Invitee h No Response Scheduled  

Invitee i No Response No Response No Response 

Invitee j Scheduled   

Invitee k No Response Scheduled  

Invitee l No Response Scheduled  

Invitee m Scheduled   

Invitee n No Response No Response No Response 

Invitee o No Response No Response No Response 
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SUMMARY OF DISCUSSIONS WITH COUNCILLORS 

 
Fluoride Effectiveness: 
What is the relative effectiveness of Community Water Fluoridation and its alternatives? Who are the 

beneficiaries and does effectiveness vary by cost or demographics (age, socioeconomics, new immigrants 
etc)? Are certain methods more effective than others: painted on teeth vs ingested vs swish/spit. Why did 
those interventions stop, and are any schools still using those interventions? What is the effectiveness of 
educational initiatives? From other jurisdictions, compared to community water fluoridation, what is the 
relative impact of improved access to dental insurance or lower cost dental care? Are caries lower in districts 
with lower dental costs? What can we learn based on the single funding envelope that supported the Alex 
when fluoride was removed from the water? What can we learn from European examples such as 
Childsmile. 

 
Community Water Fluoridation Risks: 
What are the risks of community water fluoridation? What are the risks to city employees handling undiluted 

fluoride during the dilution process? What are the risks to citizens consuming fluoride, based on i) multiple 
possible sources and concentrations of fluoride (toothpaste, food, natural levels in water), ii) age, weight of 
consumer, iii) transportation and storage methods? Has rates of fluorosis changed over time? 

 
Community Water Fluoridation Benefits: 
What is the pocket book impact to citizens? What is the cost of community water fluoridation per citizen vs the 

cost savings per citizen arising from not paying for treatment of resulting dental caries? Is the pocket book 
impact different in someone with vs without insurance (or with a cap on coverage)? 

What is the actual benefit to dental caries reduction? 
 
Community Water Fluoridation Opportunity Cost: 
What is the political opportunity cost? Among the cadre of important issues, what is the relative ROI of spending 
time on this vs other public health issues?  
 
Causes of Dental Caries: 
What causes dental caries? How do we attribute cause of caries from fluoride deficiency vs other causes e.g. 
diet? How do our outcomes compare to other cities with/without community water fluoridation? 
Is water fluoridation mass medication? What is the role of citizen choice on this issue?  What is the appropriate 
term: chemical vs medication vs mineral? If the government doesn’t mandate vaccinations how can it mandate 
fluoride? What are public health comparables?: smoking restrictions, iodized salt, walkable urban design.  
 
Ethical Responsibility to Fluoride Opponents: 
In a potential scenario of community water fluoridation, what is the City’s responsibility to provide non 

fluoridated water alternatives?  What are the reasons someone couldn’t or wouldn’t drink fluoridated 
water? What is the risk of fluoride interaction with medications? (dose dependence; drug interaction) What 
is the incidence of fluoride allergy?  How cheap and easy is it to remove fluoride in their homes? 

 
Jurisdictional Appropriateness: 
What is the budgetary opportunity cost? Often investments that prevent downstream consequences benefit the 
very same budget down the road. When savings, due to an intervention, accrue to a different budget than that 
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from which the investment is made, what options exist to share either the cost or benefits with either different 
orders of government, insurance companies, or family budgets? 
Should this decision be under provincial (not city) jurisdiction? Do decision, funding and administration 
necessarily need to be all at the same order of government? If experts on this issue are provincial, shouldn’t 
decision be made by province? If this is a health decision, should the cost not be from a provincial health 
budget? Why was this issue initially delegated to the City? Was this ultimately a budget issue due to provincial 
cuts or was it a pure health policy decision? 
 
Governance: 
If an issue is decided by plebiscite, should it be reversed by anything other than plebiscite? (e.g. city council 
vote) 
 
Report Credibility: 
Report will be considered credible, fair and balanced if the report: 

- articulates guiding principles of the Institute as it relates to this work 
- explicitly declare process of data inclusion and analysis, and articulates how it overcomes biases, in 

relation to this particular knowledge synthesis activity; declares relationship with other national 
bodies doing similar work; solicits and reviews specific articles or documents from councillors; 
engages objectively and deliberately with opponents; highlights ability to tap resources locally, 
provincially, globally 

- conveys pros and cons, including relative strength of each pro or con claim 
OIPH is considered by some to be disadvantaged due to a prevailing assumption the OIPH is pro fluoride. This 
arises because there is not a clear understanding of the differential role of scientists vs Institute. The report 
should make this distinction clear: 

- In the City, if anyone makes a statement, that statement is considered a City position. People 
assume the same about the OIPH: if anyone has stated a position, it is perceived to be the position 
of the OIPH. 

- Start with a letter from the executive that the OIPH does not take a position on any given policy 
issue – but individual scientists can do so based on their individual research. Give examples from 
over the last 5 years where this has been the case – where positions were explicitly not taken by 
OIPH but where Institute members may have. Clarify and educate about academic freedom and its 
difference from the corporate world. 

 
Report Usability: 
Report will be readable if the average citizen can understand it, helped if information is presented visually; 
complex numerical information is simplified into low/medium/high categories; comparisons, benchmarks or 
taxonomies are used to illustrate and contextualise claims (e.g. express the hierarchy of evidence); executive 
summary is brief with a longer appendix for those interested in details. 
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Gibb, Linda A.

Subject: FW: Water Fluoridation 

 

From: Jeff McKay [mailto:checkpoint_jeff@hotmail.com]  
Sent: Tuesday, June 04, 2019 10:51 AM 
To: Office of the Mayor ; City Clerk  
Subject: [EXT] Water Fluoridation  
 

Good day Mr. Nenshi  
 
I am writing this email to make it known that I officially oppose water fluoridation. Adding medication to our 
water supply is simply not moral. There is no one size fits all foods, drinks, activities, or medications. While 
some may be not affected, others will be severely affected. What medicine I take should be between me and 
my doctor, with proper consent and follow‐ups. Please Mr. Nenshi, do not add this chemical to our water.  
 
Flouride only shows up in the environment as calcium fluoride and our water here in the Bow River has 0.1 ‐ 
0.3 ppm of Calcium fluoride already in it. The fluoride they add to community water supplies is 
Hydroflourisillsic acid. It contains lead, arsenic, and many other heavy metals that go unchecked into the 
water. How can we say that it's safe to add lead to the water or arsenic? Even at extremely low 
concentrations, purposely adding this to the water is criminal. 
 
I know you are just trying to do what is best for our children but let's be honest here. This is a magic bullet 
approach. Even the most pro‐fluoride studies show only a 10 ‐ 25% decrease in dental caries. This means if a 
child has 6 cavities he may now only have 4 ‐ 5. We are going to spend 6 million dollars plus an additional 
$750,000 a year for that? Why don't we lobby the provincial government to implement programs that will 
EDUCATE our lower class on proper foods and brushing? Or use the money to lower the cost of local organic 
food for those in need. This could have many far‐reaching impacts, such as lower obesity, lowering the rates of 
chronic disease and much more.  
 
Finally, I will end on this. The Obrian Institute for Public Health is currently reviewing the CADTH report. The 
CADTH report, however, excludes some of the top studies that show Fluoride harms the fetus and lowers I.Q 
rates. The Bashash study in 2017 was amazingly done, with proper controls and the OBIPH has ignored this 
study. As someone who is looking to start a family in this amazing city, how can you tell me my baby will be 
safe? How can I trust our public health experts when they are not taking in all the information? I am not a 
conspiracy nut nor am I trying to make life more difficult for you but please Mr. Nenshi, keep this toxic 
substance out of our water. I love Calgary so much and I think you have all done a great job on city consol 
navigating these tough times.  
 
Many Thanks 
Jeffrey McKay 
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Gibb, Linda A.

Subject: FW: Please keep fluoride OUT of our water 

From: alia khan [mailto:alia‐khan@live.com]  
Sent: Thursday, June 06, 2019 6:25 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] Please keep fluoride OUT of our water

Dear Mayor and city Council‐I write to you as a concerned Citizen of Calgary regarding the debate of adding fluoride 
back into our water. As a Social Worker (who has studied brain development) and a Nutritional Therapy Practitioner I am 
extremely concerned about the possibility of adding fluoride into our water‐ it is toxic.  

I understand that the University of Calgary’s O’Brien Institute for Public Health (OIPH) is to conduct an assessment of 
evidence with regards of fluoridation and present their findings to council...It is extremely important to note that this 
group is pro‐fluoride and they will be conducting their review with a lens that promotes fluoridation. It is only a 
reasonable request that another review is conducted from an unbiassed group and also present their findings. I’d 
recommend contacting the Safe Water Calgary group.  

I believe the debate for bringing fluoride back into our water started with the concern for children’s oral health ‐ Tooth 
decay is not a fluoride “deficiency” it is from the overconsumption of processed foods. If you look at the work of Dr. 
Weston A Price who was a dentist you will clearly understand this connection. Adding fluoride to our water is certainly a 
concern for our health and well‐being as well as the environment.  

The fluoride ion is very small and extremely difficult to remove from water. It requires expensive reverse osmosis or 
distillation which strips away all essential minerals from our water. These minerals are our spark plugs‐ they are required 
for every enzymatic reaction on the human body. People that want or need to avoid swallowing fluoride (to avoid dental 
fluorosis, those who suffer kidney or thyroid impairment, mixing baby formula etc.) deserve equitable access to safe 
drinking water and should not be burdened with finding and paying for an alternative source of water. For those who 
THINK it is a useful intervention, fluoride is easily and cheaply available via toothpaste, from a MD or pharmacist, from 
dentist as sealants, gels and rinses, and from a variety of bottled drinks, teas and processed foods.  

Please do not add fluoride back into our water, it was taken out for a reason. I’d be happy to share more research and 
information as to why adding it into our water is a terrible idea that will impact our environment, our citizens health and 
generations to come. I will part with some points about fluoride.  

SOME POINTS ABOUT ARTIFICIAL WATER FLUORIDATION 

∙ Artificial water fluoridation, otherwise known as the addition of toxic industrial scrubber waste product from Florida
and China to our public water, is a failing public health practice. Fluoride and water fluoridation are not safe, effective,
or ethical.

∙ Fluoride is not needed for a single body function.
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∙ There is no such thing as a fluoride deficiency. 

∙ The latest studies showing neurotoxicity are the most alarming as the damage to our kids is essentially irreversible. 

∙ Artificial water fluoridation is a form of mass medicating without informed consent. There is no personal freedom of 
choice. UNESCO: “In no case should a collective community agreement or the consent of a community leader or other 
authority substitute for an individual’s informed consent.” 

∙ Governments that institute artificial water fluoridation perform no monitoring or follow up ever on the population thus 
are unaware of the negative impacts. 

∙ There is no control of dose or dosage for there is no control of the water people drink or adsorb transdermal. 

∙ Only 5% of the world still participates in this antiquated practice. 

∙ The fluoride ion is very small and very difficult to remove from water. It requires expensive reverse osmosis or 
distillation. 

∙ 99% of water is not consumed but is used to flush toilets, water lawns, etc. and goes into our environment unchecked. 
The Canadian Environmental Protection Act classifies fluoridation products as persistent, bio‐accumulative and toxic to 
the environment and nearly all of the water treated with fluoridation products ends up back in the environment with 
less than 1% used for drinking. 

∙ Natural calcium fluoride in our rocks and rivers is very tightly bound and behaves very differently in our bodies than the 
industrial waste hydrofluosilicic acid which is the form used by cities adding fluoride to water. 

∙ Voting whether or not to medicate other people by plebiscite is highly unethical. 

∙ In Canada 98% of BC and Quebec are not fluoridated. BC boasts of having some of the best oral health in Canada. 

∙ 97% of Europe is not fluoridated‐much more progressive than us in many ways. 

∙ Fluoride, for those who think it is a useful intervention, is available easily and cheaply with toothpaste, from an MD or 
pharmacist, from dentist as sealants, gels and rinses, and from a variety of bottled drinks, teas and processed foods. 

∙ The pro fluoridationists seem to believe that repeating the words “safe and effective” many times over will actually 
make it so. 

∙ There are now well over 2,000 studies showing harm and damage to virtually all organs and body systems. 

∙ Around 15 Nobel Laureates in Medicine have made strong statements about fluoridation, some calling it the biggest 
scam ever propagated against humanity. 

∙ Fluoride breaches and crosses the placental and blood brain barriers, designed to protect us against such toxins. Some 
research highlights how fluoride easily displaces iodine in the body, iodine being indispensable to human health. 

∙ The most harmed by side effects are the fetus, babies, children, the elderly, the chronically ill, and people of colour. 
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∙ People that want or need to avoid swallowing fluoride (to avoid dental fluorosis, those who suffer kidney or thyroid 
impairment, mixing baby formula etc.) deserve equitable access to safe drinking water and should not be burdened with 
finding and paying for an alternative source of water. 
 
Needless to say my family and I do not support the use of artificial fluoride in our water. Thank you for your time.  
 

Your concerned Citizen,  
 

Alia Khan‐Elhady  
403‐542‐7866 
MSW, RSW, NTP 
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Gibb, Linda A.

Subject: FW: [EXT] Please Keep Flouride Out of Our Water

From: Eugene Elhady [mailto:eugeneelhady@gmail.com]  
Sent: Thursday, June 06, 2019 9:51 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] Please Keep Flouride Out of Our Water

Dear Mayor and city Council, 

I write to you as a concerned Citizen of Calgary regarding the debate of adding fluoride back into our 
water. I am extremely concerned about the possibility of adding fluoride into our water‐ it is toxic.  

I understand that the University of Calgary’s O’Brien Institute for Public Health (OIPH) is to conduct an 
assessment of evidence with regards of fluoridation and present their findings to council...It is extremely 
important to note that this group is pro‐fluoride and they will be conducting their review with a lens that 
promotes fluoridation. It is only a reasonable request that another review is conducted from an 
unbiassed group and also present their findings. I’d recommend contacting the Safe Water Calgary 
group.  

I believe the debate for bringing fluoride back into our water started with the concern for children’s oral 
health ‐ Tooth decay is not a fluoride “deficiency” it is from the overconsumption of processed foods. If 
you look at the work of Dr. Weston A Price who was a dentist you will clearly understand this 
connection. Adding fluoride to our water is certainly a concern for our health and well‐being as well as 
the environment.  

The fluoride ion is very small and extremely difficult to remove from water. It requires expensive reverse 
osmosis or distillation which strips away all essential minerals from our water. These minerals are our 
spark plugs‐ they are required for every enzymatic reaction on the human body. People that want or 
need to avoid swallowing fluoride (to avoid dental fluorosis, those who suffer kidney or thyroid 
impairment, mixing baby formula etc.) deserve equitable access to safe drinking water and should not 
be burdened with finding and paying for an alternative source of water. For those who THINK it is a 
useful intervention, fluoride is easily and cheaply available via toothpaste, from a MD or pharmacist, 
from dentist as sealants, gels and rinses, and from a variety of bottled drinks, teas and processed foods.  

Please do not add fluoride back into our water, it was taken out for a reason. I’d be happy to share more 
research and information as to why adding it into our water is a terrible idea that will impact our 
environment, our citizens health and generations to come. I will part with some points about fluoride.  

SOME POINTS ABOUT ARTIFICIAL WATER FLUORIDATION 

∙ Artificial water fluoridation, otherwise known as the addition of toxic industrial scrubber waste product
from Florida and China to our public water, is a failing public health practice. Fluoride and water
fluoridation are not safe, effective, or ethical.
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∙ Fluoride is not needed for a single body function. 

∙ There is no such thing as a fluoride deficiency. 

∙ The latest studies showing neurotoxicity are the most alarming as the damage to our kids is essentially 
irreversible. 

∙ Artificial water fluoridation is a form of mass medicating without informed consent. There is no 
personal freedom of choice. UNESCO: “In no case should a collective community agreement or the 
consent of a community leader or other authority substitute for an individual’s informed consent.” 

∙ Governments that institute artificial water fluoridation perform no monitoring or follow up ever on the 
population thus are unaware of the negative impacts. 

∙ There is no control of dose or dosage for there is no control of the water people drink or adsorb 
transdermal. 

∙ Only 5% of the world still participates in this antiquated practice. 

∙ The fluoride ion is very small and very difficult to remove from water. It requires expensive reverse 
osmosis or distillation. 

∙ 99% of water is not consumed but is used to flush toilets, water lawns, etc. and goes into our 
environment unchecked. The Canadian Environmental Protection Act classifies fluoridation products as 
persistent, bio‐accumulative and toxic to the environment and nearly all of the water treated with 
fluoridation products ends up back in the environment with less than 1% used for drinking. 

∙ Natural calcium fluoride in our rocks and rivers is very tightly bound and behaves very differently in our 
bodies than the industrial waste hydrofluosilicic acid which is the form used by cities adding fluoride to 
water. 

∙ Voting whether or not to medicate other people by plebiscite is highly unethical. 

∙ In Canada 98% of BC and Quebec are not fluoridated. BC boasts of having some of the best oral health 
in Canada. 

∙ 97% of Europe is not fluoridated‐much more progressive than us in many ways. 

∙ Fluoride, for those who think it is a useful intervention, is available easily and cheaply with toothpaste, 
from an MD or pharmacist, from dentist as sealants, gels and rinses, and from a variety of bottled drinks, 
teas and processed foods. 

∙ The pro fluoridationists seem to believe that repeating the words “safe and effective” many times over 
will actually make it so. 

∙ There are now well over 2,000 studies showing harm and damage to virtually all organs and body 
systems. 
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∙ Around 15 Nobel Laureates in Medicine have made strong statements about fluoridation, some calling 
it the biggest scam ever propagated against humanity. 

∙ Fluoride breaches and crosses the placental and blood brain barriers, designed to protect us against 
such toxins. Some research highlights how fluoride easily displaces iodine in the body, iodine being 
indispensable to human health. 

∙ The most harmed by side effects are the fetus, babies, children, the elderly, the chronically ill, and 
people of colour. 

∙ People that want or need to avoid swallowing fluoride (to avoid dental fluorosis, those who suffer 
kidney or thyroid impairment, mixing baby formula etc.) deserve equitable access to safe drinking water 
and should not be burdened with finding and paying for an alternative source of water. 
 
Needless to say my family and I do not support the use of artificial fluoride in our water. Thank you for 
your time.  
 
Your concerned Citizen,  
 
Eugene Elhady 
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Gibb, Linda A.

Subject: FW: [EXT] ARTIFICIAL WATER FLUORIDATION

From: Robert C Dickson [mailto:drbobdickson@shaw.ca]  
Sent: Monday, June 17, 2019 10:18 AM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] ARTIFICIAL WATER FLUORIDATION

Good morning. 

As you are aware, I am a family physician who has studied artificial water fluoridation for 2 decades. I reside in the 
community of Varsity. 

I ask that you do NOT support any attempt to reintroduce water fluoridation in Calgary. 

Fluoride and artificial water fluoridation are neither safe, effective nor ethical. Fluoride is not needed for a single 
body function. 
Water Fluoridation denies a person's right to chose and their informed consent. You cannot guarantee that fluoride 
is safe and effective for everyone. 

Thanks. I look forward to your response, and to the July 24th open public forum on this issue. 

Dr Bob 

Robert C Dickson, MD, CCFP, FCFP 
Founder SAFE WATER CALGARY 
www.safewatercalgary.com 
111‐3437‐42 St NW 
Calgary, AB T3A 2M7 
Home: 403‐242‐4403 Cell: 403‐560‐4574 
drbob_is@me.com 
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Gibb, Linda A.

Subject: FW: [EXT] NO to 'water fluoridation' being reintroduced in Calgary

From: David Moll [mailto:dmgn078@gmail.com]  
Sent: Tuesday, July 02, 2019 12:25 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] NO to 'water fluoridation' being reintroduced in Calgary

Dear Mayor and Council, 
We reside in the community of Huntington Hills NW, in Calgary. We ask you do not favor water fluoridation to be 
reintroduced in Calgary. Fluoride and artificial water fluoridation are neither safe, effective, nor ethical. Fluoride is 
not needed for a single body function. Click on the links below on the subject. 

I will only vote for Council representatives that support freedom of choice, and Water Fluoridation denies a person's 
right to chose and their informed consent. You cannot guarantee that fluoride is safe and effective for everyone.  

We look forward to your response, 

the Family Moll 

Lawsuit Set to End Water Fluoridation in the US 
http://woked.co/lawsuit‐water‐fluoridation/?fbclid=IwAR1SYz61UtUdbE5Roqraa‐s7a3AhKMM8TxRus2‐
V7bSCUaqJmi3Ek3zIFYw 

50 REASONS TO OPPOSE FLUORIDATION 
https://fluoridealert.org/articles/50‐reasons/ 

CPS2019-0965 
Attachment 2 

Letter 05



1

Gibb, Linda A.

Subject: FW: [EXT] Say not to Water Fluoridation in Calgary

From: Andrea Terrones [mailto:andreaterrones@gmail.com]  
Sent: Tuesday, June 25, 2019 11:56 AM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] Say not to Water Fluoridation in Calgary

Dear Mayor and Council,
I reside in the community of Mt. Pleasant. 
I ask you do not favor water fluoridation to be reintroduced in Calgary. Fluoride and artificial water fluoridation are 
neither safe, effective, nor ethical. Fluoride is not needed for a single body function.
I will only vote for Council representatives that support freedom of choice, and Water Fluoridation denies a person's 
right to chose and their informed consent. You cannot guarantee that fluoride is safe and effective for everyone.
I look forward to your response,

Andrea Terrones
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Gibb, Linda A.

Subject: FW: [EXT] Water Fluoridation

From: Erin Colborne [mailto:er.colborne@gmail.com] 
Sent: Friday, July 05, 2019 7:40 PM 
To: Chu, Sean <Sean.Chu@calgary.ca> 
Cc: City Clerk <CityClerk@calgary.ca> 
Subject: [EXT] Water Fluoridation 

Dear Mr. Chu, 

Thank you for taking the time to read this email. My name is Erin Colborne and I live in ward 4. I am writing to 
you today to say that I am officially opposed to water fluoridation. I ask that you please do what you can to 
prevent this substance from being added to our drinking water. 

Fluoride is not needed for a single bodily function. And while I understand that some people want to consume 
it, there are currently many options available for them to do so. Fluoride is in most toothpaste, and there are also 
inexpensive gels you can use, and supplements you can take. In Europe, they have gone the route of adding 
fluoride to table salt, which makes it very easy for people to access (should they want to consume it). Please 
note that over 90% of Europe does not add fluoride to there water, and they generally consider it to be an 
outdated practice.  

On the other hand, when fluoride is added to tap water, it is very difficult to remove. This is particularly 
detrimental to people with kidney or thyroid issues as consuming fluoride has been shown to negatively affect 
both these conditions. In order to remove fluoride from tap water, a whole home water filtration system is 
required and the ones good enough to remove fluoride are in the $8,000 to $10,000 dollar range. If fluoride is 
put in our tap water, how will city council support the rights of people who cannot or do not wish to consume 
it?  

I have heard that the main reason we want to add fluoride to the water is to help the children. Which is certainly 
a wonderful cause. However, the McLaren study showed that fluoride only had an effect of half a cavity over 
the course of a person life. A healthy diet and proper oral care have been shown to have a significantly larger 
effect on children's health. Furthermore, the Bashash study showed a 7 point decrease in the IQ of children born 
to women who consumed fluoride while pregnant. Bashash was a US government-funded study and is one of 
the best IQ studies done to date but for seemingly no real reason the CADTH report chose to exclude it. My 
partner and I are hoping to start our own family in the next few years so this causes me a considerable amount 
of concern. Does it make sense to prioritize our children's teeth over their brains? 

If we really want to help the children, I believe there are other ways that would be more targeted and cost-
effective. In Scotland, they have a program called Childsmile. This program teaches children about their 
mouths, proper oral care, the food they consume and how it affects them. Its main goal is to improve equality in 
both dental health and access to dental services. I love this idea because it arms our children with knowledge 
that can benefit them throughout there lives. This program has also shown to not only improve oral health but 
also decrease childhood diabetes and obesity.  

I also feel that an education program like Childsmile would be significantly less than the $6 million dollars it 
will cost to fix the fluoride infrastructure and have a significantly larger impact on children's overall health. 
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When we are cutting $60 million from our emergency services, schools, and hospitals, can the city really afford 
to spend money on something as controversial as fluoride? 
 
I conclusion, I just want to reiterate that I am opposide to adding fluoride to our drinking water. Thank you for 
the great work you do for our city, and thank you for taking the time to read my email.  
 
Sincerely, 
- Erin Colborne 
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Gibb, Linda A.

Subject: FW: Agenda Item Submission for July 24th Standing Policy Committee on Community and Protective 
Services

Attachments: Committee Agenda Item Submission request 061919.pdf; AMA Letter re Water Fluoridation 
061919.pdf; ABP Fluoride May 2019.pdf

From: Annette E. Ross [mailto:Annette.Ross@albertadoctors.org] On Behalf Of Alison M. Clarke 
Sent: Wednesday, June 19, 2019 4:01 PM 
To: City Clerk  
Cc: Office of the Mayor ; Gualtieri, Franca ; Mike Gormley ; Alison M. Clarke  
Subject: [EXT] Agenda Item Submission for July 24th Standing Policy Committee on Community and Protective Services 

Dear City Clerk, 

On behalf of President Clarke, please see the attached request to include items to the Community and 
Protective Services Committee agenda for July 24, 2019.  

Warm regards,  

Alison M. Clarke, MD, CCFP, FCFP 
President 
Alberta Medical Association  
12230 106 Ave NW  
Edmonton AB T5N 3Z1 
Phone: 780.482.2626 
Fax: 780.482.5445 
www.albertadoctors.org 

Patients First® is a registered trademark of the Alberta Medical Association. 

This message and any attachments are for the use of the intended recipient(s) and are confidential. If you are not the intended recipient, you are 
hereby notified that any review, retransmission, conversion to hard copy, copying, circulation or any other use of this message and any 
attachments is strictly prohibited. If you are not the intended recipient, please notify the sender immediately by return email and delete this 
message and any attachments from your system. Thank you. 

Members can manage subscriptions/emails from Alberta Medical Association. 

CPS2019-0965 
Attachment 2 

Letter 08



T    780.482.2626 

12230 106 Ave NW F    780.482.5445 amamail@albertadoctors.org 

Edmonton AB  T5N 3Z1 TF  1.800.272.9680 www.albertadoctors.org Office of the President 

June 19, 2019 

Office of the City Clerk 
The City of Calgary 
P.O. Box 2100, Stn. M 
Calgary, AB  T2P 2M5 

Dear City Clerk: 

Re: Report to Community and Protective Services Committee per Notice of Motion C2019-
0219 “Water Fluoridation in The City of Calgary” 

Attached, please find a copy of the Alberta Medical Association’s submission for the above 
noted agenda item for the July 24th meeting of the Standing Policy Committee on Community 
and Protective Services. While we have distributed a copy of these materials to members of City 
Council directly, we would appreciate your inclusion of these materials to the official agenda 
package of this meeting for distribution to Council, City Administration, the public and the 
media. 

Thank you for your assistance on this matter. 

Warm regards, 

Alison M. Clarke, MD, CCFP, FCFP 
President 

Attachment: albertapatients Views on Water Fluoridation in Calgary 

CC: His Worship Mayor Naheed Nenshi 
Michael A. Gormley, Executive Director, AMA 

CPS2019-0965 
Attachment 2 

Letter 08a



T    780.482.2626 

12230 106 Ave NW F    780.482.5445 amamail@albertadoctors.org 

Edmonton AB  T5N 3Z1 TF  1.800.272.9680 www.albertadoctors.org Office of the President 

June 19, 2019 

Councillor Diane Colley-Urquhart 
Chair, Community and Protective Services Committee 
The City of Calgary 
P.O. Box 2100, Stn. M 
Calgary, AB  T2P 2M5 

Dear Councillor Colley-Urquhart: 

Re: Report to Community and Protective Services Committee per Notice of Motion C2019-
0219 “Water Fluoridation in The City of Calgary” 

I am writing you today in regard to the above noted report being considered by the Standing 
Policy Committee on Community and Protective Services on July 24, 2019.   

On behalf of Alberta physicians, I applaud Calgary City Council for taking this initial step to 
reassess the decision to discontinue community water fluoridation. Alberta’s doctors strongly 
endorse the practice of fluoridation in municipal water systems, in accordance with 
Government of Canada guidelines, and we are hopeful that your deliberations at this meeting 
will lead to its re-introduction in Calgary. 

Dental health is an important foundation to overall community health and wellness, and 
community water fluoridation remains one of the safest, most efficacious, cost-effective and 
equitable preventative measures to reduce tooth decay and promote overall dental health.    

The safety and benefits of municipal water fluoridation are well established in medical research, 
and it is clear based on local data that cessation of municipal water fluoridation in Calgary in 
2012 has contributed to a decline in the oral health of children since. 

As physicians we feel strongly about this issue, and so do our patients. In May, we put the 
question of municipal water system fluoridation to our online advisory patient community, 
albertapatients.ca. This representative survey, which included nearly 1,100 responses from 
patients living in The City of Calgary, found wide-spread support for fluoridation. Looking 
specifically at the Calgary results, two-thirds (66%) say they approve of fluoridating municipal 
water systems (nearly one-half strongly approve), compared to 27% who disapprove. I have 
attached a copy of these survey results to this letter for your reference. 
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City Council’s willingness to collaborate with the fine work being conducted by the University 
of Calgary’s O’Brien Institute for Public Health on this important matter is laudable, and 
Alberta’s physicians encourage you to re-introduce fluoridation in the municipal water supply 
for the betterment of community health.  
 
We look forward to your thoughtful consideration on this matter. 
 
Warm regards, 
 

 
 
Alison M. Clarke, MD, CCFP, FCFP 
President 
 
Attachment: albertapatients Views on Water Fluoridation in Calgary 
 
CC: City of Calgary Council 

City Clerk’s Office 
Michael A. Gormley, Executive Director, AMA 
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Copyright © 2019 albertapatients. All rights reserved.

Permission to reproduce, redistribute and/or refer to our copyrighted property is granted
on the condition that all such use gives proper attribution to albertapatients.ca.

www.albertapatients.ca

albertapatients 
Views on Water Fluoridation in Calgary
May 2019
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This research was conducted with and for the albertapatients.ca online community, operated 
by the Alberta Medical Association and research partner ThinkHQ Public Affairs Inc.

To learn more about albertapatients or to register as a member, please visit our website at 
www.albertapatients.ca.

Copyright © 2019 albertapatients. All rights reserved.

Permission to reproduce, redistribute and/or refer to our copyrighted property is granted
on the condition that all such use gives proper attribution to albertapatients.ca.

Please attribute any research findings to albertapatients.ca.

2
2

CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

• Online survey was fielded via the albertapatients online research panel
• Field dates: May 2 – 17, 2019
• Sample size: n=3,498

• Results reflect a representative sample of patients in Alberta 
• Data was weighted to reflect gender, age and region of Albertans who have 

used the health care system within the past year
• This online survey utilizes a non-random sample; therefore, the margin of 

error is not applicable.  However, for interpretation purposes, a probability 
sample of this size would yield a margin of error of +/- 1.7 percentage points 
19 times out of 20 at a 95% confidence interval

• Accuracy of sub-samples of the data decline based on sample size

Research Methodology
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

• A majority (64%) of Alberta patients offer support for municipal fluoridation of the 
water supply to promote good dental health vs. 23% who disapprove

• In Calgary, where City Council will soon re-examine their decision to remove fluoride 
from the municipal water supply, 66% approve of fluoridation (48% strongly, 18% 
somewhat) vs. 27% who disapprove

Water Fluoridation
-Key Findings
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

7%

1%

20%

7%

18%

48%

0% 25% 50% 75% 100%

Unsure

On own water supply/well

Strongly disapprove

Somewhat disapprove

Somewhat approve

Strongly approve

"Regardless of whether or not the community you live in does this today, how would 
you personally feel about fluoride being added to the water supply in your 

community?"

Approval of Public Water Supply Fluoridation
-Calgary Proper Only Sample

Approve: 66%

Disapprove: 27%

Base: Calgary proper (n=1,077)
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

Approval of Public Water Supply Fluoridation
-Calgary Proper Only Sample by Key Demographics

“Regardless of whether or not the community you live in does this today, how would you personally feel about fluoride 
being added to the water supply in your community?”

Significantly higher Significantly lower Base: Calgary Proper

TOTAL Age (Years) Gender
Calgary 
Proper
(n=1,077)

<45
(n=566)

45-54
(n=191)

55-64
(n=166)

65+
(n=153)

Male
(n=552)

Female
(n=525)

Approve 66% 67% 61% 68% 73% 69% 65%

Disapprove 27% 26% 30% 28% 20% 26% 27%

On own supply/well 1% 2% - 1% 1% 2% -

Unsure 7% 5% 9% 3% 5% 3% 7%
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CONFIDENTIAL: Primary Care Tracker – May 2019
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10%

3%

16%

7%

21%

43%

0% 25% 50% 75% 100%

Unsure

On own water supply/well

Strongly disapprove

Somewhat disapprove

Somewhat approve

Strongly approve

"Regardless of whether or not the community you live in does this today, how would 
you personally feel about fluoride being added to the water supply in your 

community?"

Approval of Public Water Supply Fluoridation
- Province-wide Sample

Approve: 64%

Disapprove: 23%

Base: All respondents (n=3,498)
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Approval of Public Water Supply Fluoridation
- Province-wide Sample By Key Demographics

Base: All respondents

“Regardless of whether or not the community you live in does this today, how would you personally feel about fluoride 
being added to the water supply in your community?”

Significantly higher Significantly lower

TOTAL Age (Years) Gender

Alberta
(n=3,498)

<45
(n=1,1771)

45-54
(n=615)

55-64
(n=557)

65+
(n=555)

Male
(n=1,740)

Female
(n=1,758)

Approve 64% 65% 62% 62% 66% 70% 59%

Disapprove 23% 22% 25% 26% 21% 20% 27%

On own supply/unsure 13% 12% 12% 12% 12% 10% 15%

TOTAL Region

Alberta
(n=3,498)

Calgary
(n=1,221)

Edmonton
(n=1,104)

North
(n=422)

Central
(n=391)

South
(n=360)

Approve 64% 67% 66% 60% 56% 66%

Disapprove 23% 26% 21% 23% 26% 21%

On own supply/unsure 13% 7% 14% 17% 18% 13%

CPS2019-0965 
Attachment 2 

Letter 08c



www.albertapatients.ca

Copyright © 2019 albertapatients. All rights reserved.

Permission to reproduce, redistribute and/or refer to our copyrighted property is granted
on the condition that all such use gives proper attribution to albertapatients.ca.

For more information, contact:
Marc Henry, President
ThinkHQ Public Affairs Inc. 
MLH@THINKHQ.CA
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Gibb, Linda A.

Subject: FW: [EXT] EXCELLENT LETTER

From: Robert C Dickson [mailto:drbob_is@me.com]  
Sent: Sunday, June 09, 2019 12:33 AM 
To: Office of the Mayor  
Cc: Maria Castro ; City Clerk  
Subject: [EXT] EXCELLENT LETTER 

Hi, Mayor Nenshi. I try very hard not to inundate Council with safe water studies and information, tho I could easily be 
sending you quality information daily. 

However, this excellent letter, from a dentist colleague in the US who was formerly a supporter of artificial water 
fluoridation, is a must read! 

Thanks! Enjoy our new found spring. 

Dr Bob 

Robert C Dickson, MD, CCFP, FCFP 
Founder SAFE WATER CALGARY 
www.safewatercalgary.com 
111‐3437‐42 St NW 
Calgary, AB T3A 2M7 
Home: 403‐242‐4403 Cell: 403‐560‐4574 
drbob_is@me.com 

Editor’s note: On May 27, the Cape Breton Post published a column by Sydney resident Marlene 
Kane which called for a ban on water fluoridation. On June 6, the Post published a letter from 
Juliet Guichon, an assistant professor at the University of Calgary, who called the ban fear 
mongering. This prompted a response from many parts of the country and beyond. Here are a 
few: 
For my first 25 years as a dentist with a Masters Degree in Public Health, I promoted water 
fluoridation or fluoride supplements, as taught in school. 
But reading the science myself over the next 17 years has been like a knee in the gut. Both my 
professions of dentistry and public health have been wrong, but we are changing. 
A few reasons why dentistry and public health are reconsidering their support of fluoridation: 
1. Too many are ingesting too much fluoride. Most children in the United States now have dental
fluorosis, a biomarker of too much fluoride. Excess fluoride is harming many.
2. If a person wants more fluoride for their children, other sources of fluoride are available such as
non-organic foods, fluoride toothpastes, fluoride medications, tea, grapes, fluoride supplements and
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more. Adding even more fluoride for everyone - those without teeth, those who have had too much 
fluoride, or those with chemical sensitivities - makes NO public health sense. Dental caries treatment 
is elective treatment, not a highly contagious life threatening disease. 
3. The dosage of fluoride is not controlled. Not everyone drinks the same amount of water or ingests 
the same amount of fluoride from other sources. 
4. We have no high quality studies of fluoridation's effectiveness, safety or cost effectiveness. The 
research is mixed and controversial. 
5. Current studies raise serious concerns for adverse effects and we have not even begun to seriously 
look at synergistic effects of different chemicals either for benefit or risk. 
Good scientists do not simply trust other scientists. Circular referencing of our like-minded friends is 
more like gossip than science. Fluoridation is a house of cards, public health's darkest hour and like 
most developed countries will soon be stopped. 
Bill Osmunson, DDS, MPH 
Bellevue, Wash. 
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Gibb, Linda A.

Subject: FW: [EXT] Please say no to Water Fluoridation in Calgary

From: Lily Mae [mailto:lilymae341@gmail.com]  
Sent: Friday, June 28, 2019 11:21 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] Please say no to Water Fluoridation in Calgary

Dear Mayor and Council, 

I reside in the community of Panorama Calgary Alberta.  

Thank-you for taking the time to read my email. I appreciate you hearing my concern. 

I am writing to ask you not to favor the reintroduction of water fluoridation in Calgary.  

I know the concern surrounding this issue is coming from a good place, wanting to protect the health of our 
teeth and lifestyle within that. However there has to be other options than reintroducing fluoride back into the 
water. 

I personally have allergic reactions to fluoride and am very concerned I won't be able to protect myself, if it 
ends up in the public water again.  

I strongly feel for those who have poor dental hygiene, a simple prescription fluoride rinse would be a more 
effective form of treatment. Plus would allow the choice to remain open to those who don't need or want to use 
fluoride. A common ground.  

Fluoride and artificial water fluoridation are neither safe, effective, nor ethical. Fluoride is not needed for a 
single body function. 

I will only vote for Council representatives that support freedom of choice. 
Water Fluoridation denies a person's right to choose. You cannot guarantee that fluoride is safe and effective 
for everyone. 

I look forward to your response, 

Ruby Martin 
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Gibb, Linda A.

Subject: FW: [EXT] safewatercalgary@gmail.com

From: Diane Vlassie [mailto:dianevlassie@gmail.com]  
Sent: Sunday, June 30, 2019 5:05 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] safewatercalgary@gmail.com

Dear Mayor and Council, 
I reside in the community of Renfrew, Calgary, Alberta 

I ask you do not favor water fluoridation to be reintroduced in Calgary. Fluoride and artificial water fluoridation are 
neither safe, effective, nor ethical. Fluoride is not needed for a single body function. 
I will only vote for Council representatives that support freedom of choice, and Water Fluoridation denies a person's 
right to chose and their informed consent. You cannot guarantee that fluoride is safe and effective for everyone. 

Thank you for your consideration in this matter. 

Diane Vlassie 
Brevity Bkpg and Tax Services 
cell 403 703 1662 

"My attitude is that the world is full of problems created and maintained by humans and some are 
more universal and dire in effect than fluoridation. But fluoridation is one of the more easily solvable 
problems and when we solve it we demonstrate that people can take just power into their own hands 
and make the world a bit better for many if not for all. People need such demonstrations. Then on to 
the next.” Dr. James Beck, co-author of THE CASE AGAINST FLUORIDE  
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Gibb, Linda A.

Subject: FW: [EXT] Water fluoridation

From: Stephanie Hrehirchuk [mailto:shrehirchuk@shaw.ca]  
Sent: Sunday, June 30, 2019 1:59 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] Water fluoridation

Dear Mayor and Council, 

I reside in the community of Tuscany, NW Calgary. 
I ask you do not favor water fluoridation to be reintroduced in Calgary. Fluoride and artificial water fluoridation 
are neither safe, effective, nor ethical. Fluoride is not needed for a single body function. 
I will only vote for Council representatives that support freedom of choice, and Water Fluoridation denies a 
person's right to choose and their informed consent. You cannot guarantee that fluoride is safe and effective 
for everyone. 

This article from Harvard Public Health points out the many reasons it is in fact not safe: 
https://www.hsph.harvard.edu/magazine/magazine_article/fluoridated-drinking-
water/?fbclid=IwAR1CIxl41wzSB0A47TIasq-yG2YvBmO5tAOBTwnOafSWmI0B8V2hMIN_G1M 

We are making positive strides toward a healthful, thriving Calgary. Let’s not take a giant step backward by 
fluoridating our water and subsequently our river. 

I look forward to your response, 

Stephanie Hrehirchuk 

stephaniehrehirchuk.com 
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Every print copy sold plants a tree! 
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Gibb, Linda A.

Subject: FW: Water Fluoridation Issue

From: Nestor Shapka [mailto:nestor_shapka@hotmail.com]  
Sent: Tuesday, July 09, 2019 10:56 AM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] Water Fluoridation Issue

Dear Mayor and Council, 

I am a practicing dentist in the small town community of Bonnyville, Alberta. 

I ask that you DO NOT support water fluoridation to be reintroduced in Calgary. 

Fluoride is NOT A BENIGN ingredient as people would have you believe. 

Fluoride is a POISON.  

It is TOXIC even at low dosages to infants and small children and is well recognized as such by 
Health Canada and by the Canadian Dental Association. HEALTH CANADA and the CANADIAN 
DENTAL ASSOCIATION both AGREE that for these populations, the only correct amount of fluoride 
to be INGESTED is ZERO. 

We do use poisons within our society but we do not ever suggest that these poisons are not poisons. 
That is what the general dental community would have you believe. That somehow this poison is 
important for your teeth while they ignore the negative effects on the rest of your body. BUT AT 
WHAT COST TO THE BODY? At what cost to vulnerable populations like infants and small children. 
Studies show and prove harm to infants and small children hence the need for these populations to 
avoid fluoride.  

SO WHY THE NEED TO ADD IT TO A COMMUNITIES DRINKING WATER?  

There are alternatives and safer ways to use fluoride, as there are for other toxic materials. 

Fluoride and artificial water fluoridation are neither safe, effective, nor ethical, FOR THESE 
POPULATIONS. 

It has been proven over and over that for infants and children that there is great harm. 

Fluoride is not needed for a single body function. 
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I would suggest that Council representatives support freedom of choice, and Water Fluoridation 
denies a person's their right to choose. People still have access to fluoride through conventional 
methods such as tooth paste and rinses. IT IS NOT NEEDED IN THEIR WATER. There is no consent 
when added to water. This is not "informed consent". You cannot guarantee that fluoride is safe and 
effective for everyone.  

I look forward to your response," 

 

Dr. Nestor B Shapka, BSc, DDS, FIAOMT 
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Gibb, Linda A.

Subject: FW: Calgary's Water

From: Doris Reimer [mailto:doris@reimerllp.com]  
Sent: Tuesday, July 09, 2019 11:47 AM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; 
jeff.davidson@calgary.ca; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, 
Shane ; Demong, Peter ; Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk  
Cc: pat.fule@strathmore.ca; lorraine.bauer@strathmore.ca; tari.cockx@strathmore.ca; 
denise.peterson@strathmore.ca; melanie.corbiell@strathmore.ca; bob.sobol@strathmore.ca; 
jason.montgomery@strathmore.ca; jthackray@strathmore.ca; mchalmers@chestermere.ca; lbold@chestermere.ca; 
cburness@chestermere.ca; mfoat@chestermere.ca 
Subject: [EXT] Calgary's Water 

Dear Mayor and Council: 

I live in Eau Claire and am very concerned about the possibility that we can once again have fluoride in our 
drinking water. I can’t believe Council is even considering it and wonder why this has come up yet again. 
What’s next – putting sunscreen in the pubic water system? I do not consent. 

Fluoride is a toxic substance and putting it in the public water leaves us all with no choice but to ingest it. No 
study or report touting its possible effect of preventing tooth decay will convince me it’s beneficial or justified. 
Anyone who wants fluoride can get it from other sources. Juliet Guichon – the fluoride mouthpiece is 
unconvincing as she spews obviously false information into the public domain. Juliet tries to make a case by 
linking fluoride to vaccines – stating: “vaccination and fluoridation are public health measures that prevent 
infectious disease and ultimately save lives”. What do vaccines have to do with fluoride? I’m not aware of 
anyone claiming that fluoride saves lives. Then, in a Calgary Herald article, she compares children’s teeth to 
“butter” (due to lack of fluoridated water). Who would make such an insane statement in public without some 
financial gain or interest? 

Surely the City is not funding Juliet’s campaign? If the City plans to justify to Calgarians to spend $$$ millions 
on fluoridating the public water supply in the name of ‘preventing infectious disease’ and 'sparing tooth decay' 
in children—it’s just not going to fly. I’m a lawyer in downtown Calgary’s struggling business community and 
am making sure word gets out on City Council’s actions on health and spending. 
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I myself drink a lot of water. I’m a long distance runner and consume way more water than the average person 
to stay hydrated. I’m angry at the thought that I might have to ingest fluoride against my will and that I may be 
put in a position to have to curb my physical activity to reduce fluoride intake.  

 

The mere thought of forcing the public to consume fluoride through its drinking water is beyond absurd and 
unethical. What right does anyone have to put such substance into something as necessary as water?  

 

I thank the Councilors who stand against this proposal and hope this gets shut down before it goes any 
further. I ask that you please respond to my concerns. 

 
Yours truly, 
 
Doris E. Reimer  
Barrister & Solicitor 
Suite 5100, 150‐6th Avenue SW  
Calgary, Alberta T2P 3Y7 
Direct: 403.261.9001 Fax: 403.398.0220 
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Gibb, Linda A.

Subject: FW: fluoride debate

From: Terry Barnhart [mailto:barnso@hotmail.com]  
Sent: Tuesday, July 09, 2019 1:02 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk ; lorraine.bauer@strathmore.ca; tari.cockx@strathmore.ca;
denise.peterson@strathmore.ca; melanie.corbiell@strathmore.ca; bob.sobol@strathmore.ca;
jason.montgomery@strathmore.ca; jthackray@strathmore.ca; mchalmers@chestermere.ca; lbold@chestermere.ca;
cburness@chestermere.ca; mfoat@chestermere.ca
Subject: [EXT] fluoride debate

Dear Mayor and Counselors, 

I'm writing to you in advance of the upcoming public forum on public water fluoridation. 

I'm absolutely dumbfounded that the city would be considering such a backward step. There are many reasons 
for this idea to be defeated, among them are just a few listed below: 

‐All citizens have a right to safe, clean, un‐medicated water 

‐Flouride that is commonly used for water fluoridation is highly toxic as it is an industrial waste by‐product 
generated from waste stacks from the US and China 

‐When medicine is delivered by water, there is no control of dose or dosage, no matter what concentration. 
Because of this, small children, babies, and fetuses get a much higher dose. For example, when a baby formula 
is made from fluoridated water, it can have as much as 200 times the amount of fluoride than a mother's 
breast milk 

‐swallowing fluoride delivers it to the entire body‐ the brain and neurological system, the thyroid, bones, 
kidneys‐ potentially causing harm to all organs and systems 

These are just a few of the reasons among many others to trash this idea to the dustbin. At the end of the day, 
it is simply unethical and immoral to put a toxic substance into the public source of all citizens water supply 
that is nearly impossible to opt‐out, especially average and below‐average income people. 

Oh, and one last thing that should surely be of great concern to you is that we've all read about the difficulty 
the city is having with budgets, with having to cut/reduce services in a number of important areas. It is insanity
that we would spend millions to re‐introduce an extremely controversial substance into our drinking water. 

I am a professional engineer and investment banker in the downtown business community and a 
voter with many family, friends and business associates,  
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Thank you in advance for reading this letter and to the councilors that stand against the fluoride proposal. 
 
I would appreciate a response to my concerns that I've shared. 
 
Terry Barnhart 
 
 
 
 
‐ 
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Gibb, Linda A.

Subject: FW: [EXT] I'm Opposed to Adding Artificial Fluoride to Calgary's Water

From: Margaret Fong [mailto:mjfhello@yahoo.ca]  
Sent: Wednesday, July 10, 2019 3:22 PM 
To: Farrell, Druh  
Cc: City Clerk  
Subject: [EXT] I'm Opposed to Adding Artificial Fluoride to Calgary's Water 

Dear Councillor Farrell, 

I am opposed to Artificial Water Fluoridation for three main reasons:  
- risk of fluoride toxicity for chemically sensitive people like myself,
- the economic/ethical inefficiency of targeting children during formative years of dental health while forcing fluoride into
adults, pets, gardens, farms, via consumption, laundry, bathing/showering, swimming, etc for a much longer time span;
and
- please do not ruin the reputation of Calgary water purity by adding an artificial chemical from a foreign source.

As a city taxpayer and long-time resident of Ward 7, I respectively request that the motion to add fluoride to the city's 
drinking water be rejected.  

Yours truly, 
Margaret Fong 
2827 7 Avenue NW 
Calgary 
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Gibb, Linda A.

Subject: FW: No to Water Fluoridation

From: Paulie [mailto:pauliedu@shaw.ca]  
Sent: Thursday, July 11, 2019 2:27 PM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] No to Water Fluoridation

Dear Mayor and Council, 

I live in Ramsay, the riding of Gian-Carlo Carra.  

I love the fact that I can drink water, untainted by fluoride, from my tap.  

If I wished to be medicated with fluoride, I would speak to my health care practitioners and not to politicians. 

Fluoride is available in drops for those who want it. I do not want it and I value the freedom to choose whether I want 
fluoride in my water or not 

I will not vote for anyone who supports enforced water fluoridation. 

Thank you, 

Paulie Duhaime 
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Foothills Interventional Cardiology Service 

July 12, 2019 

Community and Protectives Services Committee 

City of Calgary 

800 Macleod Trail S.E 

Calgary, Alberta T2P 2M5 

Dear Members of Community and Protective Services Committee, 

I write regarding community water fluoridation. 

Dental decay is associated with coronary heart disease.  By reducing dental decay with 

fluoridation, you have the opportunity to reduce the number of people who need my services 

because they might be at lower risk of morbidity and mortality related to heart disease. 

I encourage you to help improve the health of Calgarians by reinstating community water 

fluoridation. 

Yours sincerely, 

Mouhieddin Traboulsi, MD, FRCPC. 

Interventional Cardiologist. 

Clinical Professor of Medicine, Cumming School of Medicine 

University of Calgary  
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Gibb, Linda A.

Subject: FW: [EXT] A VERY IMPORTANT REPORT
Attachments: Statement in Opposition to Water Fluoridation - Calgary 2019 v3.pdf

From: Robert C Dickson [mailto:drbobdickson@shaw.ca]  
Sent: Friday, July 12, 2019 2:12 AM 
To: Hopkins, Robin  
Cc: Maria Castro ; City Clerk  
Subject: [EXT] A VERY IMPORTANT REPORT 

PLEASE NOTE: This document is intended for Calgary City Council, O’Brien Institute of Public Health, and City of Calgary Community Services only. If you 

received this document directly from Safe Water Calgary, you are permitted to make and retain a copy of this file for your use for informational purposes 
only. Safe Water Calgary is the owner of this document and our permission is required before the file is distributed, shared, copied, or any portions of it 
extracted. 

Good day, Robin. We hope you are enjoying Stampede! 

This is the culmination of many works of long hours with an international team. Thanks for your assistance and diligence 
throughout the process. 

Attached is perhaps the most important document you will read this year on the topic of artificial water fluoridation. 

We at Safe Water Calgary, along with numerous scientists, toxicologists, doctors, dentists and researchers from across 
North America and from the UK and Ireland, have been working tirelessly for many weeks to produce scientific evidence 
to balance the omissions and errors in the mammoth CADTH Report on Fluoridation referenced several times in the 
February 25, 2019, City Council meeting.  

The CADTH report is likely to be the basis of the upcoming OIPH Report that you and Council commissioned in February, 
and is to be delivered next week and for public consultation July 24. 

We respectfully request that you read this report so that you are prepared for and aware of what is to follow prior to 
and including July 24. 

Sincerely, 

Dr Bob 

Robert C Dickson, MD, CCFP, FCFP 
Founder SAFE WATER CALGARY 
www.safewatercalgary.com 
111‐3437‐42 St NW 
Calgary, AB T3A 2M7 
Home: 403‐242‐4403 Cell: 403‐560‐4574 
drbob_is@me.com 
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PERMITTED USES 
 This document is intended for Calgary City Council, O’Brien Institute of Public Health, and City of Calgary 
Community Services only. If you received this document directly from Safe Water Calgary, you are permitted 
to make and retain a copy of this file for your use for informational purposes only. Safe Water Calgary is the 
owner of this document and our permission is required before the file is distributed, shared, copied, or any 
portions of it extracted. 
 

             Email: safewatercalgary@gmail.com  

 

        https://www.safewatercalgary.com/ 
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EXECUTIVE SUMMARY ON ARTIFICIAL WATER FLUORIDATION 
 

We at Safe Water Calgary submit this scientific report to the Calgary City Council, City of Calgary 
Community Services, the O’Brien Institute of Public Health, and the city clerk for official record. 
 
This statement is a summary providing documentation of the concerns voiced by Robert Dickson, MD; 
Hardy Limeback, PhD, DDS; and Paul Connett, PhD in their meetings with Dr. William Ghali and the OIPH 
in late May and early June 2019, as well as the scientific evidence and citations to critique the massive 
CADTH report (1) on fluoridation released earlier this year.  
 
The CADTH report supports water fluoridation. We have reviewed major portions of this document. 
Unfortunately, it is deeply flawed. First and foremost, it has omitted numerous key, peer-reviewed 
scientific studies identifying the health risks of fluoride and fluoridated water. For the studies it does 
include, there are numerous statements that misrepresent scientific findings or have factual errors.  
 
The Calgary City Council resolved that OIPH “conduct an objective assessment of the evidence in the 
extant literature.” We do not find that CADTH is objective. Its report is a review rather than original 
scientific literature and it does not provide a reliable or objective summary of the literature. Our 
detailed findings on specific portions of the CADTH report are provided in the attached submission.  
 
Based on what we believe is a more objective assessment of the full extant literature, our findings can 
be summarized in four key areas: 
 

 Ethics: Artificial fluoride added to public drinking water for the purpose of reducing cavities is a 
drug. Adding any drug to water is a direct violation of our citizen’s right of informed consent. No 
other drug, in Canada or anywhere in the world, is allowed in drinking water.   

 Health risks: There is significant scientific evidence that, among many other identified possible 
risks: 

o Fluoride is neurotoxic and fluoridation can cause brain damage, including lower IQ’s in 
children and higher rates of ADHD 

o Fluoride is an endocrine disruptor, and fluoridation can impair thyroid function.  
o An excess of fluoride causes dental fluorosis and fluoridation significantly contributes to 

mild, moderate and severe forms. Fluorosis is irreversible - many cases are cosmetically 
objectionable and may cause damage to the enamel. 

o At least 1% of the population (at least 15,000 people in the Calgary area) would have 
their health immediately put at risk due to chemical hypersensitivity to fluoride in the 
water 

 Effectiveness: Fluoridation is minimally effective. It is generally acknowledged that fluoride’s 
efficacy is mainly topical, not ingested. 

 Cost-effectiveness: Fluoridation, when considering all factors including health risks, has no 
economic savings; indeed, it is an enormous cost to society. 

 
Based on the available scientific evidence, we urge CALGARY CITY COUNCIL and the OIPH to reject and 
oppose artificial water fluoridation.   
 

CPS2019-0965 
Attachment 2 

Letter 19a

https://www.cadth.ca/


 

 
STATEMENT IN OPPOSITION 
TO ARTIFICIAL WATER FLUORIDATION – JULY 2019 

 

Page 3 of 26 

Signed 
 
Robert C Dickson, MD, CCFP, FCFP 
Founder, Safe Water Calgary 
 
Hardy Limeback, PHD, DDS 
Retired Head, Preventative Dentistry, University Of Toronto 
Former President, Canadian Association for Dental Research 
Co-Author of the US National Research Council 2006 Review Fluoride in Drinking Water 
McKellar, ON 
 
Paul Connett, PHD 
Retired Chemistry Professor, St. Lawrence University 
Executive Director, Fluoride Action Network 
Co-Author “The Case Against Fluoride” 
Binghamton, New York 
 
James S. Beck MD, PhD 
Professor Emeritus, Faculty of Medicine, University of Calgary 
Co-author “The Case Against Fluoride” 
Calgary, AB 
 
Cameron MacLean, BSC, DDS 
Founder, Dorchester Health Centre 
Accredited Member IAOMT (International Academy of Oral Medicine and Toxicology) 
Calgary, AB 
 
Dr. David MacLean, BSc, DDS 
Founder and Practicing Dentist, Dorchester Health Centre 
President, OBI Foundation for Bioesthetic Dentistry 
Previous Board Member of the IAOMT 
Calgary, AB 
 
Matt Van Olm, MD, FRCPC 
Respiratory Diseases, Environmental Medicine 
Calgary, AB 
 
Craig Young, BSc, DDS 
Former member IAOMT 
Calgary, AB 

 

Gilles Parent, ND.A. 
Co-Author of “Fluoridation: Autopsy of a Scientific Error”, 2010 
Author of “L’Inconséquence de la Fluoration”, 1975 
Danville, QC 
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Dr. W. Gary Sprules 
Professor Emeritus Biology 
University of Toronto Mississauga 
Co-author of the McLean Critique 
Oakville, ON 
 
Griffin Cole,  DDS NMD MIAOMT 
Past President IAOMT 
Clinical Instructor - American College of Integrative Medicine and Dentistry 
Co-Author - IAOMT Position Paper on Fluoridation 
Austin, Texas  
 
David Kennedy, DDS, Doctor of Dental Surgery  
Past President IAOMT, Chair of the IAOMT Fluoride Committee  
Author “How to Save Your Teeth with toxic free preventive dentistry”  
Filmmaker: Fluorosis; Poisoned Horses; How Fluoride Poisons You; Poisoned Babies; Fluoridation 
advocate admits poisoning babies; featured in FluorideGate 
San Diego, California 
 
Bill Osmunson, DDS, MPH 
Bellevue, Washington 
 
Joan L. Sefcik, DDS 
Past President IABDM 
Austin, Texas 
 
Emeritus Professor C. V. Howard.  MB. ChB. PhD. FRCPath. 
Centre for Molecular Bioscience 
University of Ulster, 
Coleraine, United Kingdom 
 
Declan Waugh BSc. CEnv. MCIWEM. MIEMA 
Cork, Ireland 
 
Neil Carman, PhD 
Environmental Scientist 
Austin, Texas 
 
H S Micklem DPhil (Oxon) 
Professor Emeritus of Immunobiology 
School of Biology 
University of Edinburgh 
Austin, Texas 

Signed July 10, 2019 

 

With acknowledgment for their contributions to:  

Rick North, Volunteer, Safe Water Calgary and Fluoride Action Network 

Maria Castro, Executive Assistant, Safe Water Calgary 
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ETHICS 
 

CADTH argues that fluoridation “can be ethically justified because its public health benefits are 
significant enough to override the concerns related to individual choice.” 
 
But artificial water fluoridation is unethical from several perspectives.  
 
Health Canada (1) defines a drug as any substance used for “the diagnosis, treatment, mitigation or 
prevention of a disease, disorder, abnormal physical state, or its symptoms, in human beings or 
animals.” Fluoride added to water to prevent cavities, is, therefore, being used as a drug. 
 
Fluoridation violates the rights of all people called for in the UNESCO Declaration on Bioethics and 
Human Rights (2) which says in Article 6, “Any preventive, diagnostic and therapeutic medical 
intervention is only to be carried out with the prior, free and informed consent of the person 
concerned, based on adequate information.” 
 
If Calgary approves fluoridation, it is giving city councillors an authority over its citizens – to administer a 
drug - that not even their own personal physicians possess. Prescribing drugs is not a one-size-fits-all 
procedure. A doctor prescribes a drug based on an individual’s personal medical history, for a specific 
dose and a specific period of time. The doctor must also explain its potential benefits and harmful side 
effects. But it’s still up to the patient to decide to take the drug or not. Fluoridation violates all these 
safety protocols and our right of informed consent. 
 
As Dr. Arvid Carlsson, 2000 Nobel Prize winner in physiology or medicine, stated, water fluoridation is 
“obsolete” and “against all modern principles of pharmacology.” (3) 

 
Several European nations, including France, Germany, Belgium and the Netherlands, have cited the 
improper and/or unethical nature of adding any drug to drinking water as one reason they have banned 
fluoridation. (4) 
 
No other drug is allowed to be put in public drinking water, in Canada, or anywhere in the world. There 
are no good reasons why fluoride should be the only exception. 
  
Adding fluoride to drinking water because some people may get cavities makes no more sense than 
adding aspirin because some people have headaches or adding a statin drug because some people have 
high cholesterol. Virtually all drugs have harmful side effects that can result from higher doses and/or 
the age of exposure of those drinking it. With fluoridation, there is no control whatsoever over who 
ingests the drug and how much they drink, making it especially risky to vulnerable sub-populations like 
pregnant women, children and those who consume a lot of water such as diabetes and kidney patients, 
athletes and manual laborers.  
 
Moreover, people are exposed to fluoride from numerous sources including food, pesticide residues, 
dental products (particularly toothpaste swallowed by young children), medications, and proximity to 
fluoride-emitting industries. All add to the toxic load. 
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CADTH’s ethics claim is built on the premise that its benefits outweigh its risks. But this argument is 
totally unsupported by the scientific evidence. First, fluoridation’s benefits are minimal, at best less than 
one cavity reduction per child in permanent teeth (see Effectiveness section for documentation), with 
no credible documentation that it significantly helps socioeconomically disadvantaged children or 
adults.  
 
Second, the chemical used to fluoridate most water, fluorosilicic acid, is, according to water regulation 
agency NSF International (5), legally allowed to contain low levels of lead and arsenic. Health Canada 
cites arsenic as a carcinogen and lead as a neurotoxin that can lower IQ. The U.S. EPA has determined 
there are no safe levels of either. Drinking water may already naturally contain these contaminants, but 
it is clearly unethical to knowingly add them to drinking water. 
 
Third, no one questions that ingested fluoride can be toxic. The only question that remains is how toxic 
it is at levels in fluoridated water. As shown in the Health Risk section, there is substantial evidence that 
it poses serious threats to our health. Even if fluoridation was two or three times as effective, it would 
not justify putting so many people’s health at risk from so many conditions. Once fluoride is ingested, 
teeth, while very important, are relegated to only a minor role in the overall health picture. 
 
Finally, fluoridation is also a social justice concern. Low income and minority populations are more 
susceptible to kidney disease and diabetes, both of which, according to the NRC Report (pp. 303, 260), 
can be exacerbated by ingested fluoride (6). They typically can’t afford bottled unfluoridated water or 
expensive filters to avoid it, and are at higher risk of adverse effects, whether they realize it or not. This 
cannot be justified.  
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HEALTH RISKS 
As stated several times before the Calgary city council, the OIPH committee is relying heavily on the 
2019 CADTH report. This review was favorable toward fluoridation.  
 
From the start, this creates a bias. To provide balance concisely, this statement from Safe Water Calgary 
won’t address each possible health risk. Instead, it will concentrate on just a few cited by CADTH and 
explore its biases and omissions in depth. 
 
CADTH relied heavily upon Australia’s National Health and Medical Research Council (NHMRC) 2016 (1) 
report which was an update of NHMRC’s 2007 report (2). NHMRC is part of the Australian government 
and has endorsed fluoridation since 1958. It cannot be considered balanced and objective regarding 
health risks. The 2007 NHMRC report didn’t review any animal or biochemical studies or clinical trials. It 
only examined studies in English. It had more pages reviewing teeth (106) than all other tissues and 
organs combined. There was less than one page each for neurotoxicity and the endocrine system. There 
were actually over three times as many citations from dental journals than non-dental journals. 
 
The updated NHMRC report’s study of health effects, covering October 2006 to October 2014, had 
similar limitations. It also excluded all animal and biochemical studies. It only compared water with 
fluoride compared to unfluoridated water, or water with fluoride at one level compared to water with 
fluoride at a different level. It excluded all studies measuring fluoride blood or urine levels, which are 
typically more relevant measurements of fluoride exposure than water concentrations.   
  
CADTH omitted the U.S. National Research Council’s (NRC) 2006 report “Fluoride in Drinking Water” 
(3), considered the most comprehensive and authoritative review ever conducted on fluoride’s toxicity. 
This 507-page volume took three years to complete and reviewed over 1100 human, animal and cellular 
studies from the previous 50 years. It was compiled by a well-balanced blue-ribbon committee of 12 
leading North American scientists including fluoridation advocates, opponents and others who hadn’t 
taken a position. Hardy Limeback, PhD, DDS, the only Canadian on the committee, is the former head of 
preventive dentistry at the University of Toronto and former president of the Canadian Association for 
Dental Research. 
 
While the NRC committee wasn’t charged with evaluating water fluoridation itself, its findings had 
multiple relevant applications. It also identified gaps in knowledge and called for more research on 
fluoride’s connection to numerous harmful health conditions. This directly contradicted the certainty of 
U.S. government authorities since the 1950’s that fluoridation had been demonstrated safe, which 
started the spread of fluoridation to Canada and other nations.  
 
One more very important note must be added. Fluoridation supporters routinely dismiss studies 
measuring harm from water that has higher fluoride levels than recommended artificial fluoridation 
rates of 0.7 – 1.0 parts per million. But standard toxicological risk assessment practice, as noted in the 
reference book A Small Dose of Toxicology (p. 260) (4), always includes a margin of safety factor of at 
least 10 to account for human variability, protecting more vulnerable sub-populations at higher risk of 
harm than the average. For example, numerous studies have found fluoride’s harm at 2 ppm. To protect 
everyone in a population, the level of fluoride must be reduced to less than 0.2 ppm.  
 
This would, and should, effectively end artificial water fluoridation.  
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NEUROTOXICITY 
 

CADTH concluded that “Overall, there was limited evidence for no association between water 
fluoridation at the current Canadian levels and IQ or cognitive function.” 
 
The ambiguous wording of this statement alone provides little reassurance that fluoridation is not 
neurotoxic to the fetus and children. More importantly, it ignores numerous high quality studies – 
human, animal and cellular - that have repeatedly demonstrated fluoride’s neurotoxicity, including at 
levels of exposure caused by water fluoridation in Canada.  
 
CADTH, NHMRC and other fluoridation advocates commonly cite one study, Broadbent et al. 2015 (1), to 
support their claim that fluoridation doesn’t lower IQ’s in children. Broadbent, a dentist and fluoridation 
advocate, found no difference in the IQs of children and adults who spent their first 3 to 5 years of life in 
fluoridated vs. non-fluoridated areas of Dunedin, New Zealand.  NHMRC/CADTH rates the study “High,” 
the only neurotoxicology study cited to achieve this designation.  
 
But this rating is completely unjustified because it fails to account for several major weaknesses 
(Grandjean/Choi 2015 (2) and Osmunson et al. 2016 (3)).   
 

 The study’s small sample size of non-water-fluoridated subjects (only 99 compared to 891 
water-fluoridated subjects) means it statistically has low ability to detect any differences in IQ. 

 Even more importantly, 139 subjects took fluoride tablets (he doesn’t say which). Since fluoride 
tablets are only recommended for children living without water fluoridation, it’s likely a high 
percentage of the 99 living in the non-fluoridated areas took them. A 1996 New Zealand study, 
Guha-Chowdhury et al., (4) found that children taking fluoride tablets in areas without 
fluoridation had as much or even more total fluoride intake as those in fluoridated areas not 
taking fluoride tablets. The confounding factor of the fluoride tablets renders the study, and its 
results, virtually meaningless.   

 As Broadbent himself acknowledged, studies have shown the average IQ of rural dwellers in 
New Zealand is lower to begin with than that of those who dwell in urban areas, possibly 
because fewer education opportunities may be available outside major cities. Nearly all of the 
non-water-fluoridated subjects lived outside the city. 

 Even though Broadbent is critical of other studies that don’t account for several possible 
confounding factors, his study only controlled for four such factors and failed to account for the 
neurotoxins lead and manganese, both of which may have been elevated in the main non-
fluoridated town.   
 

CADTH also misrepresented the findings of at least one neurotoxicity study, Choi et al. 2014 (5), which 
found a statistically significant correlation between dental fluorosis, a biomarker of excess fluoride 
ingestion, and impaired cognitive function. The authors concluded that the study “supports the notion 
that fluoride in drinking water may produce developmental neurotoxicity.” 
 
But CADTH said “Beta coefficient showed no significant correlation between water fluoridation and 
cognitive function measurements” and “There were no statistically significant differences between 
fluoride levels for any subtests of cognitive function measurements.” 
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CADTH’s wording is technically true because it referred to results for water fluoridation levels, but 
ignores the more important results for fluorosis, which is a better indicator of early childhood 
exposures. CADTH’s description of the study results thereby gives the opposite conclusion as the study’s 
authors. This is misrepresentation at its worst.  
 
CADTH’s most striking bias is its omission of numerous strong, qualifying studies that showed significant 
neurotoxicity, including several conducted by Canadian researchers: 
 
The 2006 NRC review (p. 222) stated unequivocally that “It is apparent that fluorides have the ability to 
interfere with the functions of the brain” and that, based on their review of five studies all showing that 
increased fluoride levels correlated with lowered IQ’s, the consistency of results were “significant 
enough to warrant additional research on the effects of fluoride on intelligence.” 
 
Xiang et al. 2003 (6): The strongest evidence NRC cited (p. 205) was this study that measured urinary 
fluoride levels, considered a more accurate indicator than water fluoride levels.  Xiang found that every 
one part per million increase in urine fluoride levels lowered IQ’s by 5 points for both boys and girls. This 
dose-response relationship is much stronger than simply comparing two villages. Possible confounding 
factors such as lead, arsenic, parental education levels, SES levels, etc. were accounted for, and it was 
concluded that the difference in fluoride levels could be attributed to drinking water. 
 
Since the 2006 NRC review, over 100 animal and over 50 human epidemiology studies have been 
identified (7) that overwhelmingly confirm neurotoxicity and lowered IQ’s. Several of the studies in 
animals and humans have specifically found that fetal exposure causes neurotoxic harm including 
lowered IQ, so exposure to pregnant women is at least as much a concern as exposure to children. The 
findings have been remarkably consistent with only a handful not finding an effect, Broadbent being one 
of them. The most important studies since the NRC 2006 report are: 
 
Choi et al. 2012 (8): This Harvard-based meta-analysis found that children ingesting higher levels of 
fluoride tested an average 7 IQ points lower in 26 out of 27 studies. Most had higher fluoride 
concentrations than in Canadian fluoridated water, but many had total exposures to fluoride no more 
than what millions of Canadians receive. One co-author, Phillipe Grandjean, MD, PhD, is a consultant to 
the Danish National Board of Health, co-editor of Environmental Health, and author of over 500 
scientific papers. One of the most highly respected research scientists on environmental toxins in the 
world, he concluded “Fluoride seems to fit in with lead, mercury, and other poisons that cause 
chemical brain drain.” (9)  
 
Malin/Till 2015 (10): The authors, psychologists Christine Till and Ashley Malin at Toronto’s York 
University, found that U.S. states with a higher portion of artificially fluoridated water had a higher 
prevalence of ADHD. This finding was consistent across six different years examined, starting in 1992. 
The trend held up even after controlling for socioeconomic status, which can affect ADHD rates.  
 
Bashash et al. 2017 (11): This international longitudinal study, one of the most robust ever done, 
followed a cohort of women in Mexico. It was funded by the U.S. National Institutes of Health and led by 
researchers at the University of Toronto. Reinforcing the 2003 Xiang study, it found that every one part 
per million in fluoride in pregnant women’s urine was associated with a reduction of their children’s IQ 
by an average 5-6 points. 
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Petition to the EPA 2017 (12): Several organizations and individuals filed a petition to the EPA to end 
artificial water fluoridation, based mainly on its neurotoxicity. The petition’s massive documentation 
included that fluoride caused harm in 112 out of 115 animal studies and lowered IQ in 57 out of 61 
studies, nearly all of which were statistically significant, and some at exposure levels commonly reached 
in fluoridated parts of Canada and the U.S. EPA denied the petition, leading to a lawsuit that will be tried 
in U.S. federal court in late 2019 or early 2020.  
 
Till et al. 2018 (13): This study found that among 1,566 pregnant women in Canada, fluoride levels in 
urine were almost two times higher for women who lived in regions where the drinking water was 
artificially fluoridated compared to pregnant women in regions with non-fluoridated water. Its findings 
directly supported the seriousness of the 2017 Bashash study. The range of urine fluoride levels in 
women in fluoridated parts of Canada were virtually the same as those in the women in the Bashash 
study.  
 
This same group has a paper in press that found a 4-6 point drop for every 1 mg/L increase in water 
fluoridation concentration. This suggests that fluoridated water in Canada at 0.7 mg/L could cause an 
average loss of 3-4 IQ points. 
 
Bashash et al. 2018 (14): This study, also led by University of Toronto researchers, using the same cohort 
of women and children in Mexico, found that higher levels of fluoride exposure during pregnancy were 
associated with global measures of ADHD and more symptoms of inattention in their children, adding 
further evidence to the findings of the Malin/Till 2015 study in the U.S. 
 

  

CPS2019-0965 
Attachment 2 

Letter 19a

http://fluoridealert.org/wp-content/uploads/Summary-TSCA-petition.nov_.2016.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371693/
https://www.sciencedirect.com/science/article/pii/S0160412018311814?via%3Dihub


 

 
STATEMENT IN OPPOSITION 
TO ARTIFICIAL WATER FLUORIDATION – JULY 2019 

 

Page 11 of 26 

HYPOTHYROIDISM 
 

Hypothyroidism (low thyroid function) causes much harm including fatigue, memory problems, obesity, 
muscle and joint pain, depression, and miscarriages and low birth rate for pregnant women. Its 
prevalence is very high - according to the Thyroid Foundation of Canada, it afflicts up to 5% of all 
Canadians, and is 4 to 7 times more common in women.  Drugs used to treat hypothyroidism are some 
of the most-prescribed medicines in the country. 
 
In pregnant women, both clinical and subclinical (non-symptomatic) hypothyroidism may also lead to 
reduced IQ’s in their children, and many cases go undiagnosed.  Figures calculated from the 2006 
National Research Council report Fluoride in Drinking Water (Klein et al., p. 263) show that a 140-pound 
pregnant woman with iodine deficiency would only have to drink 0.9 liters per day of fluoridated 0.7 
ppm water to be at increased risk of impaired thyroid function.  
 
Numerous human, animal and epidemiological studies have found fluoride decreases thyroid function.  
In the 1940’s and 1950’s, fluoride was used as a treatment for hyperthyroidism (over-active thyroid).  
 
Based on studies done from 1960 to 2005, the NRC report (p. 8) conclusively determined fluoride was an 
endocrine disruptor and “The chief endocrine effects of fluoride . . . include decreased thyroid 
function.”  
 
But even though scientific data linking fluoride ingestion with hypothyroidism is extensive, CADTH’s 
summary on the subject was inconclusive: “Overall, there was insufficient evidence for an association 
between water fluoridation at the current Canadian levels and thyroid function.” Unfortunately, 
CADTH’s errors and omissions, which led to this statement, were especially glaring for this subject.  
 
First and foremost, it omitted the major 2018 study by Malin et al. representing 6.9 million Canadians 
that found moderate to severely iodine-deficient adults, nearly 18% of the population, with higher 
fluoride levels had a greater risk of hypothyroidism. The study’s lead scientist, Ashley Malin, is a 
researcher at the Department of Environmental Medicine and Public Health, Icahn School of Medicine at 
Mount Sinai in New York City. 
 
She said “I have grave concerns about the health effects of fluoride exposure . . . And not just from my 
study but the other studies that have come out in recent years . . . We're talking about potentially 
[more than] a million people at risk of an underactive thyroid due to fluoride exposure." 
 (Environmental Health News - Oct. 10, 2018) 
 
It also omitted a systematic review of 10 studies, Chaitnaya et al. 2018, that “suggested a positive 
correlation of excess fluoride and hypothyroidism” and another 2018 study, Kumar et al., that 
determined a “Positive correlation exists between (dental) fluorosis and thyroid functional activity.” 
 
CADTH also falsely reported the findings of two studies and made an incorrect statement on another:  
 
In the 2018 Kheradpisheh et al. study (1), CADTH said, “Multivariable logistic regression analysis 
revealed no relationship between drinking water fluoride and hypothyroidism.” The author, however, 
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came to the opposite conclusion: “Cases tend to have higher TSH values (greater impairment of 
thyroid function) with higher fluoride concentrations in the water.” 
 
In the 2014 Singh et al. study (2), CADTH said “There was no significant difference in any of the thyroid 
function tests between groups.” 
The author’s conclusion tells a different story: “The chronic over exposure of fluoride in drinking water 
causes growth disturbances particularly evident in adolescence and they result in thyroid dysfunction 
as studied by various authors . . . The results of this study question the validity of the fluoridation of 
drinking water, milk, fruit juices, and salt . . .” 
 
In the 2015 Peckham study, CADTH said “only data from West Midlands (fluoridated) and Greater 
Manchester (non-fluoridated) of England were selected, instead of from the whole country.” This is 
incorrect. The study had two models, one comparing West Midlands and Greater Manchester, and one 
that covered all of England. The study examined data from nearly every medical practice in the country. 
 
The established link between higher fluoride levels and increased hypothyroidism is highly significant in 
its own right. But when the connection between hypothyroidism in pregnant women and lower IQ’s in 
their children is factored in, it becomes doubly important. 
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DENTAL FLUOROSIS 
 

Dental fluorosis is damaged tooth enamel, a visible sign of overexposure and toxicity, caused by an 
excess of swallowed fluoride by children up to 8 years of age. It comes from fluoridated water, food and 
drinks processed with it (including infant formula), food grown with fluoride pesticides, swallowed 
fluoridated toothpaste, fluoride tablets and other sources.  
 
“Very mild” or “mild” fluorosis produces white streaks or mottling on up to 50% of the tooth surface. 
“Moderate” covers 50% to 100% of the entire surface with a white chalky appearance and/or yellow or 
brown staining. “Severe”, in addition to discoloration, can pit or crumble tooth enamel. Moderate and 
severe levels can actually increase cavity rates. All degrees of fluorosis are permanent.  
 
CADTH concluded, “There was a significantly higher risk of developing dental fluorosis in high 
fluoridated areas compared with in low fluoridated areas. The additional studies identified from the 
updated literature search also found that the prevalence of dental fluorosis and its severity increased 
with increased water fluoride levels.” 
 
NRC determined that severe fluorosis is both an adverse health effect and adversely harms appearance, 
and that some people would also find moderate fluorosis on front teeth cosmetically objectionable. NRC 
also estimated that fluoridated water at 1.0 ppm contributed 41% - 83% of all fluoride ingestion, 
depending upon the age group. At 0.7 ppm, the level of many fluoridated cities now, it may be slightly 
less, and other sources could be increased. But even so, NRC concluded, “water will still be the most 
significant source of exposure.” (pp. 60-68) 
 
Fluoridation proponents often claim that fluoridation only causes very mild or mild fluorosis, not 
moderate or severe. While it’s accurate that fluoridation alone is unlikely to cause moderate or severe 
levels, there is no doubt it’s a major contributing factor to both prevalence and all levels of severity.  
 
The U.S. has a much higher rate of fluoridation than Canada at 74%, and consequently, a much more 
serious fluorosis problem. As fluoridation rates have continued to increase in the U.S. over recent 
decades, overall fluorosis prevalence and severity in 12-15 year-olds has grown significantly worse. 
 

Year Prevalence   Percent Moderate/Severe 

1986-1987 21.8% 1.2% 

1999-2004 41.1% 3.7% 

2011-2012 64.8% 30.4% 

 
Two recent studies, both using highly respected NHANES statistics, have chronicled this trend. The 
figures above are from Neurath et al. 2019 (1) and similar increases for 16-17 year-olds were cited by 
Wiener et al.. 2018 (2). The U.S. CDC recently released a highly unusual paper (3) questioning its own 
NHANES figures on the sharp increase in moderate/severe in the 2011-2012 study period, which is 
under review. However, there can be no question that: 
 

1. Fluorosis is a serious problem in the U.S. 
2. Water fluoridation is a major contributor to this problem. 
3. If Canada increases fluoridation, its fluorosis prevalence and severity rates will also increase. 
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Although one survey in Canada reported very low rates of moderate and severe fluorosis, others have 
found rates at least as high as the 1999-2004 data in the U.S. Also, most surveys in Canada greatly 
underestimate the severity because they only count the top front teeth. Neurath et al.. 2019 (4) found 
that this method results in a halving of the rates of mild, moderate and severe fluorosis.  
 
Fluorosis on the front teeth can cause significant embarrassment and anxiety over an individual’s 
appearance, lowering self-esteem. Although fluorosis is permanent, it can be treated professionally, but 
at a very high cost. According to the U.S. Consumer Guide to Dentistry (5), lower-cost treatments cost 
between (US dollars) $250 to $1,500 per tooth and may only last 5-7 years. Porcelain veneers cost 
between $925 to $2,500 per tooth and my only last 10-15 years. Treatments are often not covered by 
insurance. 
 
The Cochrane Collaboration (6) estimated that for a fluoride level of 0.7 ppm, the percentage of 
participants with fluorosis of aesthetic concern was approximately 12%. 
 
Several published Canadian studies, none reported by CADTH, have shown that substantial percentages 
of people view fluorosis as aesthetically objectionable: 
 

Study Fluoridated Communities 
Percent of Population Perceiving  

Fluorosis as Aesthetically Objectionable 

Clark/Berkowitz  (1997) (7) British Columbia cities Up to 4% 

Brothwel/Limeback (1999) (8) Ontario cities 19% 

Leake (2002) (9) Toronto 14% 

Ito (2007) (10) Brampton 9% 
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CHEMICAL SENSITIVITIES/IMMUNE AND INFLAMMATORY 

RESPONSES 
 
CADTH addressed chemical sensitivities in a very limited way, covering only gastric discomfort, 
musculoskeletal pain and headaches. It only cited two studies for each of the three health problems. All 
six of the studies found that fluoride levels in water 1.5 ppm or greater increased the prevalence of the 
harmful effects. But CADTH determined that their quality was low and provided insufficient evidence for 
an association between any of them and fluoridation in Canada. CADTH, however, did not include any of 
the scientific studies cited below.  
 
In one way, fluoride in artificially fluoridated water is no different than other drugs, chemicals, or 
various foods, such as peanuts or shell fish. There is a subset of the population that will have adverse 
reactions upon swallowing them. In some cases, even being exposed topically, such as in fluoridated 
toothpaste or mouthwash, will produce harmful effects.  
 
There are biological differences between allergic reactions and intolerance, but many of the symptoms 
are the same. For the purposes of this discussion, the crux of the matter is any adverse reaction, 
regardless of its category. 
 
These adverse reactions can appear as a variety of symptoms, including nausea, vomiting, abdominal 
pain, fatigue, headaches, itching, rashes, eczema, mouth ulcers, vision problems, numbness, muscular 
weakness, spinal pain and others.  
 
George Waldbott, MD was a pioneering allergy specialist and vice president of the American College of 
Allergists. His textbook, Health Effects of Environmental Pollutants, was a standard in universities in the 
United States and abroad.  He also published the first medical report on cigarette smoking causing 
emphysema in 1953. In all, he wrote several books and over 200 scientific articles. His work on fluoride 
is cited more than 30 times in PubMed and a very brief summary is available. (1)  
 
In his clinical practice in Michigan in the 1950’s, Waldbott noticed that dozens of his patients suffering 
from the symptoms noted above were immediately relieved when they stopped drinking fluoridated 
water. He then ran blinded tests on many of them in which the patients were given water without 
knowing if it was fluoridated or not. The symptoms recurred only if they were given fluoridated water. 
 
Another study, a 12-year project in New Jersey completed in 1961 by Reuben Feltman and George Kosel 
(2), had the same results. Working with pregnant women and their children, they concluded “One 
percent of our cases reacted adversely to the fluoride. It was definitely established that the fluoride 
and not the binder was the causative agent . . . (the harmful dermatologic, gastrointestinal and 
neurological symptoms) have all occurred with the use of fluoride and disappeared upon the use of 
placebo tablets, only to recur when the fluoride tablet was, unknowingly to the patient, given again.” 
 
Finally, in a double-blind clinical study in the Netherlands, Grimbergen 1974 (3), subjects suffering 
gastrointestinal problems, migraine-like headaches, joint pains and several other harmful conditions 
drinking fluoridated water also had their symptoms disappear when they switched to unfluoridated 
water. The Grimbergen study, based upon the work of Dr. Hans Moolenburgh and his team of 12 
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physicians and supporting scientists, played a significant role in the Netherlands’ decision to ban 
fluoridation in 1976.  
 
Since these studies, the research has continued to accelerate showing fluoride’s harmful effects. Below 
are just three recent examples, with direct quotes from the studies’ authors: 
 
Gutowska et al. 2015 (4), “It is well known that exposure to fluorides lead to an increased ROS 
production and enhances the inflammatory reactions.” (ROS stands for reactive oxygen species, more 
commonly known as oxidative stress, which can cause significant damage to cell structures.) 
 
Follin-Arbelet et al. 2016 (5), “. . . the association between inflammatory bowel disease (IBD) and oral 
hygiene has been noticed before . . . exposure to fluoride seems indirectly associated with higher 
incidence of IBD. Fluoride toxicology and epidemiology documents frequent unspecific chronic 
gastrointestinal symptoms and intestinal inflammation.” 
 
Ma et al. 2017 (6)  “The results showed that inorganic arsenic and/or fluoride induced significant 
increase in endothelial cell apoptosis (cell death) and inflammation . . .” 
 
In contrast to CADTH, the 2006 NRC report cited the work of Waldbott, Grimbergen and Feltman/Kosel 
and called for more research on fluoride’s effects at differing fluoridated water levels. However, there 
already was enough scientific evidence for the authors to assert “There is no question that fluoride can 
affect the cells involved in providing immune responses.” (p. 295)  
 
There is solid scientific evidence that artificially fluoridated water will adversely affect 1% of Calgary’s 
population. At least 15,000 people can be expected to suffer harmful reactions from chemical 
sensitivities alone.  
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EFFECTIVENESS 
 
According to CADTH, there was consistent evidence showing an association between fluoridation and 
reducing cavity rates in both primary and permanent teeth. There was insufficient evidence from studies 
on changes in cavity rates after a city had stopped fluoridating and no firm conclusions could be drawn.  
 
One such study, McLaren et al. 2016 (1) has particular relevance to Calgary, which ended fluoridation in 
2011, and Edmonton, which continued fluoridation, as a comparison. The study concluded “findings 
observed for primary teeth were consistent with an adverse effect of fluoridation cessation on 
children's tooth decay” and was publicized widely in the media. Fluoridation supporters used the study 
as a scientific justification for why Calgary and other cities should be fluoridated.  
 
However, upon closer inspection cited in a subsequent study, Neurath et al.. 2017 (2), critical data 
omitted by McLaren actually supported the conclusion that stopping fluoridation in Calgary had no 
effect on cavity rates.  
 
McLaren’s study only used data from two dental surveys in Calgary and Edmonton, one in 2004/2005, 
many years before Calgary stopped fluoridating in 2011, and the other from about 3 years after 
cessation. However, the study omitted a survey in Calgary from 2009/2010, just 1.5 years before 
cessation. When the cavity rate for primary teeth from this omitted survey is combined with the data 
used by McLaren, it is clear that decay had been increasing in Calgary at virtually the same rate before 
cessation as after cessation: 

 
 
 

Neurath C, Beck JS, Limeback H, et al. Limitations 
of fluoridation effectiveness studies: Lessons 
from Alberta, Canada. Community Dent Oral 

Epidemiol. 2017;00:1–7 

Fluoridation  

ceased in Calgary 
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Edmonton, which had remained fluoridated, also experienced an increase in decay over the study 
period. Therefore, instead of providing evidence that stopping fluoridation caused an increase in decay, 
the full data show that when each city was fluoridated decay was increasing despite fluoridation. Factors 
other than fluoridation status must have been the cause of the increases in both cities. Moreover, the 
McLaren study did not control for confounding factors in either city that are commonly 
measured:  socio-economic status, diet, ethnicity, dental care, dental hygiene practices and many 
others, a major weakness.  
 
The media extensively publicized McLaren’s original study. But it widely ignored the peer-reviewed 
Neurath et al. study, published in the same journal as McLaren’s study, that documented that 
fluoridation cessation had virtually no effect on Calgary’s cavity rates. 

 
As CADTH reported, a number of studies have shown decreased cavity rates in fluoridated water areas. 
They have typically been expressed by percentage, but almost always omit actual number of cavities. 
When these figures are reported, fluoridation’s minimal effectiveness becomes clearer.  
 
Hardy Limeback, PhD, DDS, former head of preventive dentistry at the University of Toronto and former 
president of the Canadian Association for Dental Research, prepared the analysis below, as excerpted 
from his textbook, Comprehensive Preventive Dentistry.  
 

Summary of Studies on Fluoridation 
Excerpted from Hardy Limeback, PhD, DDS 2012 textbook "Comprehensive Preventive Dentistry” 

Study Author Country 
Number of 

Subjects 
Age of Subjects 

(years) 

Surfaces Saved 
with optimum 

fluoridation 

Heller et al. 1997 US 18,755 12 0.5* 

Brunelle and Carlos 
1990 

US 16,498 12 0.5* 

Angelillo et al. 1990 Italy 643 12 0.6 

Selwitz et al. 1998 US 495 8-16 1.2 

Ismail 1991 Canada 219 10-12 0.7 

Clark 1991 Canada 1131 6-14 0.8 

Slade et al. 1995 Australia 9,690 vs. 10,195 5-15 0.2 

Jackson et al. 1995 US 243 7-14 1.2* 

Kumar et al. 1998 US 1,493 7-14 -0.2 

Armfield and Spencer 
2004 

Australia 5129 4-9 1.5 

  4803 10-15 NS 

Komarek et al. 2005 Belgium 4468 7-12 NS 

Spencer et al. 2008 Australia 8183 (SA) 5-15 NS 

Nyvad et al. 2009 Lithuania 300 12-15 NS 

Ekstrand 2010 Denmark 191 municipalities 15 1.0-2.0 

Armfield 2010 Australia 128,990 5-15 0.5 

*Difference was statistically significant. 
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The Cochrane Collaboration (3) is considered the gold standard of evaluating effectiveness. Its 2015 
analysis found a 26% DMFT (decayed, missing, filled permanent teeth) reduction in fluoridated areas. 
The U.S. CDC (4) cites a similar 25% reduction. Cochrane also cited “insufficient evidence” that 
“fluoridation results in a change of disparities in caries levels across socio-economic status.”  
 
According to the 2007-2009 Canadian Health Measures Study, the latest figures available, the average 
DMFT rate for Canadian 6-19 year-olds is 3 cavities. When the percentage decreases for studies showing 
effectiveness above are applied, most come out to less than one cavity per child difference.  
 
The Iowa Fluoride Study (IFS), funded by the U.S. National Institutes of Health, is the most 
comprehensive, ongoing research project in the U.S. - the only study in the U.S. or Canada measuring all 
sources of fluoride ingestion. CADTH, however, did not include any studies from IFS. 
 
The most recent relevant study from IFS, Curtis et al. 2018 (5) found no significant correlation between 
ingested fluoride and cavity reduction, further validating a 2009 study from IFS, Warren et al. (6) that 
stated: “Achieving a caries-free status may have relatively little to do with fluoride intake (emphasis in 
the original) . . . recommending an ‘optimal’ fluoride intake is problematic.” 
 
For adults, the strongest studies, Slade et al. 2013 (7), Slade et al. 2018 (8) and Do et al. 2017 (9), all 
found that fluoridation at most resulted in a one cavity reduction over a 40-year period. Cochrane 
stated, ““We did not identify any evidence . . . to determine the effectiveness of water fluoridation for 
preventing caries in adults.” 
 
Indeed, there is a consensus, including the CDC, NRC, Cochrane Collaboration, Iowa Fluoride Study and 
others that fluoride’s effectiveness is mainly topical (10), not from ingestion. There is little robust 
scientific evidence that swallowing fluoride provides any benefit over and above more appropriate 
topical applications.  
 
Finally, World Health Organization data (11) shows cavity rates in children (age 12) have dropped as 
much in nations that don’t fluoridate (darker solid lines) as in nations that do (red/yellow dotted lines). 
Obviously, many individual and nationwide factors affect cavity rates, including diet, personal dental 
habits, socioeconomic status and professional dental care. Still, the WHO data is consistent with 
independent studies showing minimal effectiveness of fluoridation.  
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COST EFFECTIVENESS 

 
CADTH determined that fluoridating the water was significantly cost effective: “For a large urban 
municipality, the budget impact of CWF introduction compared with CWF non-implementation was 
found to generate net savings of more than $525 million over twenty years.” 
 
CADTH’s analysis identified three main costs associated with not fluoridating water - increased dental 
bills, loss of productivity for time spent at the dentist’s office, and transportation costs to and from 
treatment. The only costs considered for fluoridating water were construction of fluoridation facilities 
and ongoing operation and maintenance.  
 
It cited five reviews, all of which found that fluoridation was cost effective. It omitted the Ko/Thiessen 
2015 analysis (1) which found no cost savings from fluoridation, rebutting the 2001 Griffin et al. study 
(2) which CADTH cited. 
 
Moreover, the selection of studies used to compute the cost savings are highly questionable and we 
believe far too high. CADTH appears to have relied mainly on one study, Arrow 2015 (3), while omitting 
others cited in CADTH showing much less effectiveness, such as Lee/Han 2015 (4) and Broffit et al.. 2013 
(5).  If anything, Slade 2013 (6), Do 2017 (7) and Slade 2018 (8) show at most one tooth saved from 
dental decay after 40 years of fluoridation. So, although this statement uses CADTH’s $525 million figure 
in the bottom line analysis for comparison purposes (adjusted to $1.2 billion for Calgary’s population), it 
is not a figure we are in agreement with.  
 
CADTH’s conclusions on fluoridation’s cost-effectiveness are invalid from several other perspectives. 
 
A major flaw of the entire report is that it ignores the huge health costs of fluoridation. Indeed, none of 
the five reviews that CADTH cited included these costs. Examining just two harms out of many, dental 
fluorosis and loss of IQ, puts this in proper perspective.  
 
The losses from fluoridation from neurotoxicity alone are enormous.  
 
As stated in the Neurotoxicity statement, the 2017 Bashash et al. study (9), funded by the U.S. National 
Institute of Health and led by the University of Toronto, found that every one part per million in fluoride 
in pregnant women’s urine was associated with a reduction of their children’s IQ by an average 5-6 
points. This was reinforced by a 2018 study, Till et al. (10) that determined that fluoride levels in urine in 
Canadian pregnant women were almost twice as high for those who lived in regions where the water 
was artificially fluoridated.  
 
A review by Bellinger (11) found that roughly $18,000 (USD) in lifetime earnings is lost for every 1 point 
reduction in IQ. This equates to approximately $23,000 CD at current exchange rates. (All figures below 
in Canadian dollars) 
 
Estimates for Calgary’s population vary. For these benefit and cost estimates, 1.5 million (figuring 
population growth from the 2016 Census – Statistics Canada, the same source as CADTH) will be used. 
This Census is also the source for other figures. 
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CADTH based its conclusions on an urban population of 675,429. Calgary’s 1.5 million population is 2.22 
times this number. Therefore, its estimated benefits of net financial gains, $525 million x 2.22 = 
approximately $1.2 billion.  
 
Assuming a conservative estimate of 1 IQ point loss per person in fluoridated Calgary (individuals vary – 
many would have no IQ loss, others could lose many IQ points), for an estimated working lifetime of 45 
years, this equates ($23,000 ÷ 45) to an approximate $500 earnings loss per year, or $10,000 loss per 
person for the 20 year period that CADTH used. 
 
Calgary’s working population can be approximated from ages 20 to 64. The Census total of that age 
group can be estimated at 960,000 people. Multiplying by the $10,000 loss of income per person, this 
comes to a total loss just from IQ reduction of approximately $9.6 billion.  
 
For dental fluorosis, Hardy Limeback, PhD, DDS, former head of preventive dentistry at the University of 
Toronto and former president of the Canadian Association for Dental Research, prepared the analysis 
below on the treatment costs if Calgary fluoridates.  
 
 

The cost of treating dental fluorosis if Calgary 
re-instates fluoridation 

 
1. In 40 yrs., 650,000 children under age 6 will be exposed to fluoridated water 
2. 1 in 10 (65,000) will end up with objectionable dental fluorosis 
3. If half (32,500) get microabrasion and or bleaching, this will cost $32.5 - $50 million 
4. If 40% (26,000) get bleaching/microabrasion PLUS some cosmetic fillings, 
this will cost up to $75 million 
5. If the remaining 10% elect to have porcelain veneers the cost is up to $130 million 

Total cost to treat dental fluorosis = $255 million 
 
6. If one tooth is saved from dental decay/person after 40 years and it costs $175 to repair, 
then the dental cost savings is 1.5 M X $175 = $263 Million 
 
Sources: 
1. https://www12.statcan.gc.ca/census-recensement/index-eng.cfm 
2. https://www.cochranelibrary.com/, Neurath et al. 2019, JDR Clin Trans Res 
3, 4, 5. https://www.alberta.ca/dental-fees.aspx 
6. Slade et al., 2013 J Dent Res 

 

 
 
Dr. Limeback’s figures are calculated over 40 years. To be consistent with CADTH’s time horizon, the cost 
of treating fluorosis over 20 years would be half as much, approximately $128 million. 
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Finally, one CADTH assumption was “All of those who lived in a municipality with CWF are assumed 
to drink fluoridated water.” But this doesn’t reflect the reality of Canadian water drinking habits. 
According to the latest (2017) figures from Statistics Canada (12), 20% of Canadians drink primarily 
bottled water and 8% drink a combination of tap and bottled. Since nearly all bottled water is 
unfluoridated, the presumed savings of fewer cavities from drinking fluoridated water would be reduced 
by at least 20%, approximately $233 million.  
 

 

The bottom line over a 20-year period if Calgary is fluoridated: 
(Estimated figures rounded for simplicity) 
 
GAINS 
CADTH’s estimated net benefit in reduced cavities $1.2 billion* 
 
LOSSES 
Estimated loss from IQ decline      9.6 billion 
Estimated loss from dental fluorosis treatments     128 million 
Lowered estimate from bottled water drinking      233 million 
TOTAL LOSSES:                     $10 billion 
 
NET LOSS from fluoridation                          $8.8 billion 
 

*Safe Water Calgary believes this figure is very high.  
 
The estimated financial losses from fluoridating Calgary, $8.8 billion, are staggering. These figures don’t 
include the massive medical costs of fluoridation-linked hypothyroidism and chemical sensitivity, nor 
other diseases linked to fluoride not covered by this statement, such as diabetes, musculoskeletal and 
kidney disease.  
 
Another financial burden of fluoridation CADTH didn’t consider is the cost of avoidance. Many people 
will not drink fluoridated water, a significant number because of health risks. They will be forced to buy 
expensive filters or bottled water. Low income families will not be able to afford these alternatives, 
making this a major social justice issue. They will not have a choice.  
 
CADTH said that its budget impact analysis encompassed “a broad societal perspective.” It is obvious 
that it did not. 
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DISCLAIMER 
 This document is made for informational purposes only, and it should not be used as a 
substitute for medical advice. Safe Water Calgary is not responsible for any errors or 
omissions within the referenced materials. 
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Gibb, Linda A.

From: Dr Leonard Smith <dr.smith@healthymouthhealthychild.org>
Sent: Friday, July 12, 2019 3:16 PM
To: Public Submissions
Subject: [EXT] new zealand fluoride report 2014.pdf
Attachments: new zealand fluoride report 2014.pdf; ATT00001.txt

Sirs: 
This is one of the most comprehensive evaluations with respect to public fluoride use. 
It would be worthwhile for each Council member to read it ! 
Respectfully 
Dr Leonard Smith 
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20 August 2014 
 
Dr Roger Blakeley 
Chief Planning Officer 
Auckland Council 
 
 
Dear Dr Blakeley 
 
In February this year, on behalf of several Councils, you made similar requests to the 
Prime Minister’s Chief Science Advisor (PMCSA), the Royal Society of New Zealand 
(RSNZ), and the Ministry of Health, to review the scientific evidence for and against 
the efficacy and safety of fluoridation of public water supplies. After discussion 
between the parties, it was agreed that the Office of the PMCSA and the RSNZ would 
establish a panel to undertake a review. This review would adhere strictly to the 
scientific issues of safety and efficacy (or otherwise), but take into account the 
various concerns that have been raised in the public domain about the science and 
safety of fluoride. It would not consider the ethical and philosophical issues that 
have surrounded fluoridation and influenced legal proceedings lately. The Prime 
Minister gave his consent for the Office of the PMCSA to be involved and funding 
was provided by Councils through your office and by the Ministry of Health. 
 
We are pleased to advise the report is being delivered on the timetable agreed. 
 
Process 
Given this is inevitably an issue that arouses passions and argument, we summarise 
in some detail the process used. 
 
As this was the first formal scientific review conducted jointly between the Office of 
PMCSA and the Royal Society a memorandum of understanding for the process was 
developed and has been followed. 
 
The essence of the process was that the PMCSA appointed an experienced literature 
researcher to undertake the primary research and literature reviews. Following an 
initial scoping that included an extensive reading of the literature (informal, grey and 
peer reviewed) on the subject, a draft table of contents was agreed between the 
PMCSA and the President of the RSNZ. The RSNZ then appointed a panel of 
appropriate experts across the relevant disciplines that was approved by the PMCSA.  
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A member of civil society with expertise in local body issues, Ms Kerry Prendergast, 
was invited to be an observer to the panel and to be included in the discussions and 
drafting to be sure that it met local body needs. The scientific writer then produced 
an early partial draft of the report that was presented to a meeting of the expert 
panel, and their input was sought both as to framing and interpretation of the 
literature. The panel paid particular attention to the claims that fluoride had adverse 
effects on brain development, on the risks of cancer, musculoskeletal and hormonal 
disorders – being the major areas where claims about potential harms have been 
made. 
Over the following weeks, the panel members joined in an iterative process with the 
scientific writer to develop the report. In its advanced form all the members of the 
panel, together with the PMCSA and the President of the RSNZ, agreed via email 
exchange on the final wording of the report and its executive summary. In this form 
it was sent out for international peer review by appropriate scientific experts in 
Australia, UK and Ireland. Following their suggestions (which were minor and did not 
affect the panel’s conclusions), the report and executive summary were returned to 
the panel for comment.  
 
Findings and recommendations 
 
The report and its executive summary are very clear in their conclusions. 
 
There is compelling evidence that fluoridation of water at the established and 
recommended levels produces broad benefits for the dental health of New 
Zealanders. In this context it is worth noting that dental health remains a major issue 
for much of the New Zealand population, and that economically and from the equity 
perspective fluoridation remains the safest and most appropriate approach for 
promoting dental public health. 
 
The only side effect of fluoridation at levels used in NZ is minimal fluorosis, and this 
is not of major cosmetic significance. There are no reported cases of disfiguring 
fluorosis associated with levels used for fluoridating water supplies in New Zealand. 
 
The use of fluoridated toothpastes does not change these conclusions or obviate the 
recommendations. 
 
Given the caveat that science can never be absolute, the panel is unanimous in its 
conclusion that there are no adverse effects of fluoride of any significance arising 
from fluoridation at the levels used in New Zealand. In particular, no effects on brain 
development, cancer risk or cardiovascular or metabolic risk have been 
substantiated, and the safety margins are such that no subset of the population is at 
risk because of fluoridation. 
 
All of the panel members and ourselves conclude that the efficacy and safety of 
fluoridation of public water supplies, within the range of concentrations currently 
recommended by the Ministry of Heath, is assured. We conclude that the scientific 
issues raised by those opposed to fluoridation are not supported by the evidence. 
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Our assessment suggests that it is appropriate, from the scientific perspective, that 
fluoridation be expanded to assist those New Zealand communities that currently do 
not benefit from this public health measure – particularly those with a high 
prevalence of dental caries.  
 
 
Yours sincerely 
 

 
 

Sir Peter Gluckman    Sir David Skegg  
Prime Minister’s Chief Science Advisor President, Royal Society of New Zealand 
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Health	  effects	  of	  water	  fluoridation:	  
A	  review	  of	  the	  scientific	  evidence 

Executive Summary 
 
 
Oral health and tooth decay in New Zealand 
Despite notable overall improvements in oral health over the last half century, tooth decay 
(dental caries) remains the single most common chronic disease among New Zealanders of 
all ages, with consequences including pain, infection, impaired chewing ability, tooth loss, 
compromised appearance, and absence from work or school. Tooth decay is an irreversible 
disease; if untreated it is cumulative through the lifespan, such that individuals who are 
adversely affected early in life tend to have pervasive decay by adulthood, and are likely to 
suffer extensive tooth loss later in life. Prevention of tooth decay is essential from very early 
childhood through to old age. 
 
The role of fluoride 
Fluoride is known to have a protective effect against tooth decay by preventing 
demineralization of tooth enamel during attack by acid-producing plaque bacteria. In 
infants and young children with pre-erupted teeth, ingested fluoride is incorporated into 
the developing enamel, making the teeth more resistant to decay. Drinking fluoridated 
water or brushing teeth with fluoride toothpaste raises the concentration of fluoride in saliva 
and plaque fluid, which reduces the rate of enamel demineralisation during the caries 
process and promotes the remineralisation of early caries lesions. When ingested in water, 
fluoride is absorbed and secreted back into saliva, where it can again act to inhibit enamel 
demineralisation. A constant, low-level of fluoride in the mouth has been shown to combat 
the effects of plaque bacteria, which are fuelled by dietary sugars. Drinking fluoridated 
water accomplishes this through both topical and systemic actions. 
 
Community water fluoridation as a public health measure 
New Zealand water supplies generally have naturally low concentrations of fluoride. 
Fluoridation of public drinking-water supplies involves the deliberate adjustment of fluoride 
concentrations in drinking water from their naturally low levels (~0.1-0.2 mg/L* in most parts 
of New Zealand), upwards to between 0.7 and 1.0 mg/L. Public health authorities 
worldwide agree that community water fluoridation (CWF) is the most effective public 
health measure to reduce the burden of dental caries, reducing both its prevalence within a 
population and its severity in individuals who are affected. With a history dating back to the 
1940s in the US, CWF is now practised in over 30 countries around the world, providing 
over 370 million people with optimally fluoridated water. Epidemiological evidence of its 
efficacy and safety has been accumulating for over six decades. The fluoride concentrations 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
* Fluoride concentrations in water are expressed as either mg/L or parts per million [ppm]; these units 
are effectively interchangeable. Fluoride concentrations in toothpaste are typically expressed as 
ppm. 
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recommended for CWF have been set based on data from both animal toxicology studies 
and human epidemiological studies to provide a daily oral exposure that confers maximum 
benefit without appreciable risk of adverse effects. 
 
Naturally occurring concentrations of fluoride in water in some parts of the world (e.g. parts 
of China, Africa, and India) are much higher than those found in fluoridated water, and in 
some of these regions high fluoride intakes are known to cause problems in teeth and 
bones (dental and skeletal fluorosis). It is important to distinguish between effects of 
apparent fluoride toxicity at very high intakes, and effects that may occur at the much lower 
intakes from CWF.  Some studies have failed to do so, giving rise to potentially misleading 
statements and confusion. 
 
There remains ongoing debate about the long-term safety of adding fluoride to drinking 
water. It is important to separate concerns that are evaluable by science and those concerns 
that arise from philosophical/ideological considerations. With respect to the former it is 
important to note that the inherent nature of science is such that it is never possible 
to prove there is absolutely no risk of a very rare negative effect – science can only draw 
conclusions that are highly probable, but not absolute. 
 
Most recently, the concerns for potential side effects have revolved around (a) whether 
consuming fluoridated water increases the risk of cancer (in particular osteosarcoma), and 
(b) the effects of fluoride on the cognitive development of children. The potential for 
increased bone fracture risk has also been extensively examined. While the scientific 
consensus confirmed in this review is that these are not significant or realistic risks, as a 
matter of public health surveillance, such claims continue to be studied and monitored in 
populations receiving fluoridated water. 
 
‘Artificial’ vs ‘natural’ fluoride 
The fluoride-containing compounds used for adjusting fluoride levels in drinking water have 
been shown to dissolve fully in water to release fluoride ions. These ions are identical to 
those found naturally in the water. The reagents used for water fluoridation in New Zealand 
are regularly tested for purity and to ensure that any trace metals (or other impurities) that 
they may contain, when added to drinking water, are well below the maximum safe limits 
described in the Drinking Water Standards for New Zealand. The water supply itself is then 
regularly monitored to ensure fluoride levels and any impurities (including from the source 
water) are within the maximum safe limits set in the Drinking Water Standards. 
 
Evidence for benefits of water fluoridation 
Analysis of evidence from a large number of epidemiological studies and thorough 
systematic reviews has confirmed a beneficial effect of CWF on oral health throughout the 
lifespan. This includes relatively recent studies in the context of the overall reduced burden 
of caries that has resulted from the widespread use of topical fluoride products (e.g. 
toothpastes, mouth rinses, and fluoride varnishes). In New Zealand, significant differences in 
decay rates between fluoridated and non-fluoridated communities continue to exist, 
despite the fact that the majority of people use fluoride toothpastes. These data come from 
multiple studies across different regions of the country conducted over the last 15 years, as 
well as from a national survey of the oral health status of New Zealanders conducted in 
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2009.  Various studies indicate that CWF has an additive effect over and above that of 
fluoride toothpaste and other sources of fluoride that are now in common use. The burden 
of tooth decay is highest among the most deprived socioeconomic groups, and this is the 
segment of the population for which the benefits of CWF appear to be greatest.  
 
Known effects of fluoride exposure – dental fluorosis 
Dental fluorosis is a tooth enamel defect characterised by opaque white areas in the 
enamel, caused by excess exposure to fluoride while the teeth are forming in the jaw and 
before they erupt into the mouth. Tooth development occurs during the first 8 years of life; 
beyond this age children are no longer susceptible to fluorosis. In the common, mild forms 
it is of minor or no cosmetic significance, but severe forms result in pitted and discoloured 
teeth that are prone to fracture and wear. Dental fluorosis reflects overall fluoride 
absorption from all sources at a young age, and is a known effect of drinking water 
containing naturally very high concentrations of fluoride. The amount of fluoride added to 
water in CWF programmes is set to minimise the risk of this condition while still providing 
maximum protective benefit against tooth decay. No severe form of fluorosis has ever been 
reported in New Zealand. 
 
The prevalence of mild dental fluorosis has increased somewhat since the initiation of CWF 
in communities around the world, but further increases have coincided with the widespread 
use of fluoridated dental products, particularly toothpaste and fluoride supplements. There 
is a substantial evidence base to indicate that inappropriate use of such dental products 
(e.g. young children swallowing large amounts of toothpaste; inappropriate prescribing of 
supplements) is the main factor in increasing fluorosis risk, as the prevalence of fluorosis has 
increased more in non-fluoridated areas than in fluoridated ones. Most of the dental 
fluorosis that occurs in this country is very mild, having effects that are only identified by 
professional dental examination. The levels of fluoride used for CWF in New Zealand are 
relatively low in the range that is known to cause minimal risk for cosmetically problematic 
fluorosis, as reflected in data from the 2009 New Zealand Oral Health Survey, which 
showed the overall prevalence of moderate fluorosis to be very low. The survey indicated 
that fluorosis prevalence is not increasing, and that levels of fluorosis are similar between 
fluoridated and non-fluoridated areas. 
 
The risk for mild fluorosis that is associated with fluoride exposure is highest for formula-fed 
infants, and young children who are likely to swallow toothpaste. In some cases the fluoride 
intake by these groups can approach or exceed the currently recommended conservative 
upper intake level, but the rarity of cosmetically concerning dental fluorosis in New Zealand 
indicates that such excess intake is not generally a safety concern.  
 
Analysis of evidence for adverse effects 
A number of potential adverse effects of the consumption of fluoride have been suggested, 
though many have only been reported in areas where the natural level of fluoride in water is 
very high.  
 
Most recently, the main issues in question are whether fluoride in drinking water has an 
impact on cancer rates (particularly the bone cancer osteosarcoma) or on the intellectual 
development (IQ) of children. Because fluoride accumulates in bones, the risk of bone 
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defects or fractures has also been extensively analysed. While there are published studies 
suggesting that such associations exist, they are mostly of very poor design (and thus of low 
scientific validity) or do not pertain to CWF because the fluoride levels in question are 
substantially higher than would be encountered by individuals drinking intentionally 
fluoridated water. 
 
Cancer 
The large majority of epidemiological studies have found no association between fluoride 
and cancer, even after decades of exposure in some populations. This includes populations 
with lifetime exposure to very high natural fluoride levels in water, as well as high-level 
industrial exposures. The few studies that have suggested a cancer link with CWF suffer 
from poor methodology and/or errors in analysis. Multiple thorough systematic reviews 
conducted between 2000 and 2011 all concluded that based on the best available 
evidence, fluoride (at any level) could not be classified as carcinogenic in humans. More 
recent studies, including a large and detailed study in the UK in 2014, have not changed 
this conclusion.  
 
Bone cancers have received specific attention because of fluoride’s deposition in bone. 
Although a small study published in 2006 claimed an increased risk for osteosarcoma in 
young males, extensive reviews of these and other data conclude that there is no 
association between exposure to fluoridated water and risk of osteosarcoma. Likewise, in 
the New Zealand context, data from the New Zealand Cancer Registry from 2000-2008 
show no evidence of association between osteosarcoma incidence and residence in CWF 
areas. 
 
We conclude that on the available evidence there is no appreciable risk of cancer arising 
from CWF. 
 
Effects on IQ 
Recently there have been a number of reports from China and other areas where fluoride 
levels in groundwater are naturally very high, that have claimed an association between 
high water fluoride levels and minimally reduced intelligence (measured as IQ) in children. 
In addition to the fact that the fluoride exposures in these studies were many (up to 20) 
times higher than any that are experienced in New Zealand or other CWF communities, the 
studies also mostly failed to consider other factors that might influence IQ, including 
exposures to arsenic, iodine deficiency, socioeconomic status, or the nutritional status of 
the children. Further, the claimed shift of less than one standard deviation suggests that this 
is likely to be a measurement or statistical artefact of no functional significance. A recently 
published study in New Zealand followed a group of people born in the early 1970s and 
measured childhood IQ at the ages of 7, 9, 11 and 13 years, and adult IQ at the age of 38 
years. Early-life exposure to fluoride from a variety of sources was recorded, and 
adjustments were made for factors potentially influencing IQ. This extensive study revealed 
no evidence that exposure to water fluoridation in New Zealand affects neurological 
development or IQ. 
 
We conclude that on the available evidence there is no appreciable effect on cognition 
arising from CWF. 
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Bone fractures 
Fluoride is incorporated into bone during bone development and remodeling. Evidence 
from both animal and human studies suggests that water fluoride levels of 1 mg/L – a level 
considered optimal for prevention of tooth decay – may lead to increased bone strength, 
while levels of 4 mg/L may cause a decrease in bone strength. 
 
Prolonged exposure to fluoride at five times the levels used in CWF (~5 mg/L) can result in 
denser bones that may be more brittle than normal bone, and may increase the risk of 
fracture in older individuals. However, despite a large number of studies over many years, 
no evidence has been found that fluoride at optimal concentrations in water is associated 
with any elevated risk of bone fracture. In children, intake of fluoridated water does not 
appear to affect bone density through adolescence. 
 
We conclude that on the available evidence there is no appreciable risk of bone fractures 
arising from CWF. 
 
Other effects 
A number of other alleged effects of CWF on health outcomes have been reviewed, 
including effects on reproduction, endocrine function, cardiovascular and renal effects, and 
effects on the immune system. The most reliable and valid evidence to date for all of these 
effects indicates that fluoride in levels used for CWF does not pose appreciable risks of 
harm to human health. 
 
Fluoride exposure in specific population groups 
A number of public health agencies around the world, including the US Institute of 
Medicine, Health Canada, the European Food Safety Authority, the Australian National 
Health and Medical Research Council, and the New Zealand Ministry of Health provide 
recommendations on adequate intakes (AIs) for nutrients considered necessary for optimal 
health, as well as safe upper levels of intake (ULs). Fluoride is included among the nutrients 
assigned AI and UL recommendations. 
 
Infants 
Infants who are exclusively breastfed to 6 months of age have very low fluoride intake, and 
the low recommended intake level for this age group (0.01 mg/day) reflects this. Infants 0-6 
months of age who are exclusively fed formula reconstituted with fluoridated water will 
have intakes at or exceeding the upper end of the recommended range (UL; 0.7 mg/day). 
The higher intakes may help strengthen the developing teeth against future decay, but are 
also associated with a slightly increased risk of very mild or mild dental fluorosis. This risk is 
considered to be very low, and recommendations from several authoritative groups support 
the safety of reconstituting infant formula with fluoridated water. 
 
Young children (1-4 years) 
Typical intakes of fluoride from water, food, and beverages in young children in New 
Zealand are within or below the recommended levels (0.7-2.0 mg/day depending on age 
and weight). However, intake of fluoride from toothpaste contributes a significant 
proportion of total ingested fluoride in this group. In combination with dietary intake this 
can raise the total daily intake above the recommended adequate intake level. 
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Consumption of fluoridated water is highly recommended for young children, as is the use 
of fluoride toothpaste (regular strength – at least 1000ppm), but only a smear of toothpaste 
should be used, and children should be supervised during toothbrushing to ensure that 
toothpaste is not swallowed/eaten. 
 
Children (5+years) and adolescents 
Fluoride exposure estimates for children and adolescents in New Zealand indicate that the 
average total dietary intake for this age group (including fluoride ingested from toothpaste) 
is below the recommended adequate intake level even in fluoridated areas. This group is 
not considered at high risk of exposure to excess fluoride, and consumption of fluoridated 
water and use of fluoride toothpaste (≥1000ppm) are both recommended. 
 
Pregnant or breastfeeding women 
Pregnant women are not themselves any more vulnerable to the effects of fluoride than 
their non-pregnant counterparts, but they may have concerns about fluoride ingestion and 
its possible effects on their unborn fetus. However, no studies to date have found any 
evidence of reproductive toxicity attributable to fluoride at or around levels used for CWF. 
The recommendations for fluoride intake for pregnant women therefore do not differ from 
those for non-pregnant women – i.e. they are encouraged to drink fluoridated water and to 
use full-strength fluoride toothpaste throughout their pregnancy. This is considered 
beneficial to their own oral health (which is often compromised by physiological changes in 
pregnancy) and safe for their offspring.  
 
The same recommendations apply during breastfeeding. Fluoride does not transfer readily 
into breast milk, so the fluoride intake of the mother does not affect the amount received 
by her breastfeeding infant.  
 
Adults and the elderly 
Although most studies of the effects of CWF have focused on benefits in children, caries 
experience continues to accumulate with age, and CWF has also been found to help reduce 
the extent and severity of dental decay in adults, particularly with prolonged exposure. 
Elderly individuals may have decreased ability to undertake personal oral healthcare, and 
therefore are vulnerable to tooth decay, particularly in exposed root surfaces. As with other 
groups who are at high risk of tooth decay, consumption of fluoridated water can have 
important preventive impact against this disease in the elderly. Epidemiological studies 
have shown that elderly individuals indeed benefit from drinking fluoridated water, 
experiencing lower levels of root decay and better tooth retention. It should be noted that 
the increasing retention of natural teeth in the elderly brings with it an increased need for 
long-term maintenance of tooth function, and a continuing benefit of CWF exposure in this 
group. 
 
Individuals with kidney disease 
Chronic kidney disease is relatively common in New Zealand, with a higher prevalence 
amongst Māori, and numbers are increasing due to the increasing prevalence of 
hypertension and diabetes. Because the kidney is the major route of fluoride excretion, 
blood fluoride concentrations are typically elevated in patients with end-stage kidney 
disease, and this group may be considered to be at increased risk of excess fluoride 
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exposure. However, to date no adverse effects of CWF exposure in people with impaired 
kidney function have been documented. 
 
Cost-effectiveness of water fluoridation 
Tooth decay is responsible for significant health loss (lost years of healthy life) in New 
Zealand. The ‘burden’ of the disease – its ‘cost’ in terms of lost years of healthy life – is 
equivalent to 3/4 that of prostate cancer, and 2/5 that of breast cancer in New Zealand. 
Tooth decay thus has substantial direct and indirect costs to society.  
 
There is strong evidence that CWF is a cost-effective use of ratepayer funds – with it being 
likely to save more in dental costs than it costs to run fluoridation programmes (at least in 
communities of 1000+ people). There is New Zealand evidence for this, along with 
evidence from Australia, the US, Canada, Chile and South Africa. CWF appears to be most 
cost-effective in those communities that are most in need of improved oral health. In New 
Zealand these include communities of low socioeconomic status, and those with a high 
proportion of children or Māori 
 
Conclusions 
The World Health Organization (WHO), along with many other international health 
authorities, recommends fluoridation of water supplies, where possible, as the most 
effective public health measure for the prevention of dental decay. 
 
A large number of studies and systematic reviews have concluded that water fluoridation is 
an effective preventive measure against tooth decay that reaches all segments of the 
population, and is particularly beneficial to those most in need of improved oral health. 
Extensive analyses of potential adverse effects have not found evidence that the levels of 
fluoride used for community water fluoridation schemes contribute any increased risk to 
public health, though there is a narrow range between optimal dental health effectiveness 
and a risk of mild dental fluorosis. The prevalence of fluorosis of aesthetic concern is 
minimal in New Zealand, and is not different between fluoridated and non-fluoridated 
communities, confirming that a substantial proportion of the risk is attributable to the intake 
of fluoride from sources other than water (most notably, the swallowing of high-fluoride 
toothpaste by young children). The current fluoridation levels therefore appear to be 
appropriate.  
 
This analysis concludes that from a medical and public health perspective, water 
fluoridation at the levels used in New Zealand poses no significant health risks and is 
effective at reducing the prevalence and severity of tooth decay in communities where it is 
used. Communities currently without CWF can be confident that this is a safe option that is 
cost saving and of significant public health benefit – particularly in those communities with 
high prevalence of dental caries.  
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Review methodology  
 
This report aimed to evaluate the current state of scientific knowledge on the health effects 
of water fluoridation, in order to inform decision-making on continuing or implementing 
community water fluoridation, particularly within the New Zealand context. Several previous 
rigorous systematic reviews were used as the basis for this analysis, and literature searches 
in Medline, EMBASE, the Cochrane library database, Scopus, and Web of Science were 
undertaken to identify subsequent studies in the peer-reviewed scientific literature. Alleged 
health effects from both the scientific and non-scientific literature were considered, and 
many original studies relating to these claims were re-analysed. The main review sources 
are presented in the Appendix.  
 
Aside from animal toxicity studies, articles considered for this review were those that had a 
primary focus on community water fluoridation or human exposure to fluoride at levels 
around those used for CWF. Studies were assessed for robust design, including adequate 
sample size, appropriate data collection and analysis, adjustment for possible confounding 
factors, and conclusions appropriate to the data analysis. 
 
The report does not consider in depth the broader philosophical issues that lead some 
people to have objections to CWF. 
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Health effects of water fluoridation: 
A review of the scientific evidence 

1. Background to water fluoridation issues 
Fluoridation of public water supplies began as a public health measure in the United States 
in the 1940s, following results of epidemiological studies showing a link between elevated 
levels of fluoride in drinking water and reduced prevalence and severity of tooth decay 
(dental caries) in local populations. Community water fluoridation (CWF) entails an upward 
adjustment of the fluoride concentration in fluoride-poor water sources to a level that is 
considered optimal for dental health, yet broadly safe for the population that drinks the 
water. 
 
Geological factors cause a significant variation in the natural concentration of fluoride in 
water around the globe. Much of the early work on fluoride was concerned with the effects 
of naturally occurring excessive fluoride concentrations in water and the associated 
prevalence of varying degrees of dental fluorosis, a tooth enamel mineralization defect that 
causes changes to the appearance of the enamel.[1] Investigations into the causes of such 
enamel changes led to the discovery of the dental health benefits – specifically a protective 
effect against tooth decay – of an appropriate concentration of fluoride in drinking water. 
The link between moderately elevated levels of fluoride in water and reduced prevalence 
and severity of tooth decay led to trials of the addition of fluoride to drinking water supplies 
in some areas where the natural level of fluoride in the water was low.  
 
Fluoridation of water supplies in New Zealand began in 1954. Currently more than half the 
population receives fluoridated water. Some of the larger centres without fluoridated water 
supplies currently are Whangarei, Tauranga, Whanganui, Napier, Nelson, Blenheim, and 
Christchurch and Rotorua. The most recent decision to fluoridate a low-fluoride community 
occurred in South Taranaki in 2014. New Plymouth and Hamilton have recently stopped 
their fluoridation programmes, though a decision has been made to restart fluoridation in 
Hamilton. A map of fluoridated water supplies in New Zealand can be viewed at: 
http://www.drinkingwater.esr.cri.nz/supplies/fluoridation.asp. 
 
Despite its long history and a wealth of data showing marked improvements in oral health 
in communities following the introduction of fluoridated drinking water, and in general a 
broad social license for its use, this public health measure remains controversial. There is a 
perception that some questions of the potential for adverse health effects of water 
fluoridation remain incompletely resolved, and its usefulness has been debated given the 
significantly lower overall prevalence of caries (attributed to the widespread use of topical 
fluoride dental products), and in light of its known side effect of mild dental fluorosis. 
Recent years have seen some reevaluation of recommended fluoride levels in water, based 
on current research into fluoride availability in the broader environment, including intake 
from processed foods and beverages, and the introduction of new and/or improved 
fluoride dental products into the marketplace. 
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This report aims to evaluate the current state of scientific knowledge on the health effects 
of water fluoridation, in order to inform decision-making on continuing or implementing 
CWF, particularly within the New Zealand context. 
 
 
 

1.1 Why is there societal concern? 
 
At the core of opposition to water fluoridation is the viewpoint that it conveys an 
unacceptable risk to public health. It is also argued that adding fluoride to public water 
supplies is an infringement on individual rights. Silicofluorides used in CWF have been 
labelled by some opponents as ‘unlicensed medical substances’ that pose unknown 
dangers to human health. Such views have been put forth in essay format by Connett, [2] on 
anti-fluoride websites, [3] and in books such as ‘The Fluoride Deception’, [4] the foreword of 
which describes fluoride as “another therapeutic agent…that had not been thoroughly 
studied before it was foisted on the public as a panacea to protect or improve health.”†  
 
The public perception of risk can differ from that of scientists and experts, and involves not 
only the perception of the potential ‘hazard’, but also ‘outrage factors’ that include 
voluntariness and control. Outrage factors, as initially defined by Sandman,[5] modify the 
emotions associated with a risk and thereby inflate the perception of the risk. When 
exposure to a hazard is voluntary, it is perceived as being less risky. Disagreement between 
apparent ‘experts’ indicates to the public that the risks are unknown or unknowable, in 
which case they tend to take the ‘worst case scenario’ and judge the risk as more serious. In 
debates about water fluoridation, the public is confronted with wildly conflicting claims 
(largely via the internet and news media), and most citizens are not able to easily distinguish 
differences in authority of the ‘experts’. Such confusion leads many to choose what they 
view as the ‘safe’ course – to vote against water fluoridation.  
 
A recent survey in Australia indicated that Sandman’s[5] outrage factors were indeed linked 
to opposition to water fluoridation.[6] However, the survey also found that the majority of 
respondents expressed support for water fluoridation, and overall, little outrage.  To the 
opponents in the minority, fluoridation remains a high-outrage issue, despite scientific 
evidence that is strongly suggestive of its very low risk. The objection to CWF as a violation 
of rights is a philosophical argument that may vary with ease of access to non-fluoridated 
water. Such an objection would not necessarily diminish with increasing availability of 
evidence-based scientific information on fluoridation effects. 
 
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
† The foreword to ‘The Fluoride Deception’ also declares that fluorine is “an essential element in the production 
of the atom bomb, and there is good reason to believe that fluoridated drinking water and toothpaste – and the 
development of the atom bomb – are closely related.” 
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1.2 Consensus and Debate 
 
Analysis of the peer-reviewed scientific literature reveals a clear consensus on the 
effectiveness of CWF: a large number of epidemiological studies and thorough systematic 
reviews concur that CWF has a beneficial effect on oral health throughout the lifespan. This 
includes relatively recent studies in the context of the overall reduced burden of caries that 
has resulted from the widespread use of topical fluorides. Yet the effectiveness of CWF 
continues to be questioned by a small but vocal minority. The avenues used to present 
opposing views tend to be those most easily accessed by the public, giving the impression 
that there is an even debate among ‘experts.’ In reality, the weight of peer-reviewed 
evidence supporting the benefits of water fluoridation at the levels used in New Zealand is 
substantial, and is not considered to be in dispute in the scientific literature. 
 
There is, however, considerable ongoing debate about the long-term safety of adding 
fluoride to drinking water, because it is difficult to determine cause and effect and to 
definitively rule out all potential risks. The nature of science is such that no conclusion can 
be absolute, and while something can be readily proved to be unsafe, conceptually it is 
never possible to say that something has absolutely no risk associated with it. In other 
words, epidemiological methods cannot prove beyond a shadow of a doubt that there is no 
negative effect – it can make a conclusion highly probable, but not 100% certain. Absolute 
certainty is therefore an impossible claim. Demanding it can lead to the inappropriate use 
of the precautionary principle, causing unnecessary public alarm when the weight of 
evidence indicates that significant harm is extremely unlikely. Most recently, the CWF 
debate has revolved around (a) whether consuming fluoridated water increases the risk of 
cancer (in particular osteosarcoma), and (b) the effects of fluoride on the cognitive 
development of children. It is important to review the quality of evidence for such claims. 
While there are published studies suggesting that such associations exist, they are mostly of 
low validity (being poorly conducted or improperly analysed) or do not pertain to CWF 
because the fluoride levels in question are substantially higher than would be encountered 
by individuals drinking intentionally fluoridated water. Nonetheless, while the scientific 
consensus is that these are not significant risks, the nature of public health surveillance is 

Examples of issues that have caused some to express concern  
• Dental fluorosis of any degree (although typically very mild) is fairly common. Fluorosis of 

some aesthetic concern may occur in around 8% of children consuming water containing 
fluoride at 1.0 mg /L from birth. 

• Intake of fluoride by infants exclusively fed formula reconstituted with water fluoridated at 
1.0 mg/L can reach or exceed the currently recommended daily upper level of intake, 
potentially increasing their risk of dental fluorosis. 

• There are claims of health risks including cancer and reduced IQ in children. This is 
against the background that science cannot ever give absolute proof of the certainty of 
no risk – only state that risk is imperceptibly small. 

• Some people are concerned about the lack of choice when their water supply is 
fluoridated and therefore the inconvenience of obtaining non-fluoridated water.	  

	  

CPS2019-0965 
Attachment 2 

Letter 20a



	   17	  

such that such claims will continue to be studied and monitored in populations receiving 
fluoridated water. The evidence for and against these and other claimed adverse effects of 
water fluoridation is presented in section 4. 
 
There is a consensus that chronic consumption of high levels of fluoride in water increases 
the risk of dental fluorosis, and, at very high levels, skeletal fluorosis (changes in bone 
structure resulting from excess fluoride accumulation) can occur. Naturally occurring 
fluoride concentrations in water can range from very low (<0.1 mg/L,‡ as is common in New 
Zealand) to in excess of 20 mg/L in parts of China and Africa. Risk/benefit analyses of 
fluoride concentrations associated with reducing the burden of caries and varying risks of 
dental fluorosis has established a range between 0.7 and 1.2 mg/L as a level of fluoride in 
water at which caries prevention is optimal and dental fluorosis risk is minimised (but not 
absent). Skeletal fluorosis does not occur with fluoride concentrations in this range. 
 
The range of 0.7-1.2 mg/L was recommended for fluoridation of water supplies in the US to 
account for possible differences in fluid intake based on ambient air temperature (i.e. 
the lower bound was used in hotter climates where water consumption was assumed to be 
higher). However, more recent data have shown that tap water intake does not differ 
substantially based on ambient temperature, indicating that there is no need for different 
recommendations in different temperature zones, at least in the US. In 2011 the 
Department of Health and Human Services proposed that 0.7 mg/L fluoride should be the 
target level throughout the country.[7] This updated recommendation assumes that 
significant caries preventive benefits can be achieved, and the risk of fluorosis reduced, at 
the lowest concentration of the original recommended range. Health Canada also 
recommends 0.7 mg/L as the fluoride target level for CWF.[8] These lowered targets reflect 
concerns about increasing risks of dental fluorosis because of increasing fluoride exposure 
from additional sources, including toothpastes and food and beverages made with 
fluoridated water (see section 3.3). The revised fluoridation target level has not yet been 
widely adopted in the US, so the effects of this change are as yet unclear.  
 
Knowns	   Unknowns	  
• Tooth decay remains a major health 

problem in New Zealand, especially 
among low socioeconomic groups 

• Water fluoridation at levels used in New 
Zealand reduces the prevalence and 
severity of tooth decay without causing 
significant health effects 

• High intakes of fluoride can cause dental 
and skeletal fluorosis 

• High intakes of fluoride do not regularly 
occur in New Zealand 

• The absolute level of risk for potential, 
very rare health effects other than 
fluorosis  

• While benefit is certain there is less 
clarity as to the magnitude of the 
beneficial effect against the background 
of additional fluoride sources 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
 
‡ Fluoride concentrations in water are expressed as either mg/L or parts per million [ppm]; these units are 
effectively interchangeable. Fluoride concentrations in toothpaste are typically expressed as ppm. 

	  
	  
	  
	  

CPS2019-0965 
Attachment 2 

Letter 20a



	   18	  

	  

1.3 Weighing the evidence 

1.3.1 Beneficial vs toxic doses 
Like many elements that affect human health, fluoride is beneficial in small amounts and 
toxic in excess. More than 500 years ago, the physician and alchemist Paracelsus first stated 
the basic principle that governs toxicology: “All things are poisons, for there is nothing 
without poisonous qualities. It is only the dose which makes a thing poison.” In other 
words, for substances that have beneficial effects on health, “the dose differentiates a 
poison from a remedy.”  Fluoride clearly benefits dental health when used topically or 
ingested in small doses, but in very high doses it is poisonous, and has been used as a 
component of pesticides. Similar examples can be found among beneficial health-
promoting vitamins, including vitamin D, which in high doses is an effective rodenticide 
used to eradicate rats and possums, and in humans can cause musculoskeletal and renal 
disease.[9] 
 
A principle of toxicology is that the individual response of an organism to a chemical 
increases proportionally to the exposure (dose). For most chemicals, there is a threshold 
dose below which there is no apparent adverse effect; however, this may depend on the 
sensitivity of the measurement technique and the size of the study. The larger a study is, 
the smaller the effect that can be detected. Further, a biological effect might be detected 
but have no functional (or health) significance. Threshold concentrations causing acute 
toxicity are determined through dose-response experiments in laboratory animals. The 
progression and reproducibility of an effect over multiple doses (known as a dose-response 
curve) can allow extrapolation of the potential for, or lack of, effects at other doses. Animal 
studies can sometimes provide evidence of potential impacts of long-term exposure to a 
range of different doses; in humans this requires epidemiological studies. From such 
studies, a ‘no observed adverse effect level (NOAEL)’ is derived, from which a tolerable 
daily intake (TDI) reference dose is determined by applying a safety margin of several 
orders of magnitude. The TDI indicates a daily oral exposure to the human population 
(including sensitive groups) that is estimated to be without an appreciable risk of 
deleterious effects during a lifetime. 

Water fluoridation is a measure to regulate the fluoride concentrations in community water 
supplies to a level that is beneficial to health and not harmful for human ingestion. Because 
fluoride exhibits both beneficial and harmful effects, the World Health Organization (WHO) 
recognises an adequate lower level of intake and sets an upper limit on levels of fluoride in 
water (range 0.5-1.5 mg/L).[10] The recommendations are devised to ensure protection 
against adverse effects over the course of a lifetime, including in the most sensitive 
segments of the population. Likewise, the US Institute of Medicine (IOM), the Australian 
National Health and Medical Research Council (NHMRC), the New Zealand Ministry of 
Health (NZMoH), and other health authorities similarly recommend optimal intake levels for 
fluoride in their dietary guidelines for nutrients, but also set upper levels of intake to protect 
against potential adverse effects (see section 2.4).  
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1.3.2 Risk assessment  
In public health and risk management terms, a distinction is made between a hazard, or an 
intrinsic propensity to cause harm, and a risk, which is the likelihood that a hazard will result 
in harm. Fluoride in high doses (beyond those used in CWF) does indeed pose a hazard, 
but in low doses the risk is considered minimal. Public health policy is based on the best 
estimate of true human risk.  
 

 
 
 

Estimates of risk from epidemiological studies, combined with toxicokinetic and mechanistic 
data, provide a starting point for risk analysis.  Randomised, controlled clinical trials are not 
generally possible with an intervention such as CWF, so human data must come from 
epidemiological studies that compare exposed populations to non-exposed ones and make 
a statistical evaluation to determine whether there is an association between the exposure 
and a human health effect. A causal relationship is inferred based on the strength and 
consistency of the association in a sufficient number of different circumstances, and the 
presence of a graded relationship (for example, a progressive increase or decrease in 
adverse effect rates over a range of fluoride levels), as well the existence of a plausible 
biological mechanism by which fluoride could cause the effect.  A common error is to 
accept an hypothesis on the basis of isolated supportive findings without looking at the 
evidence as a whole. A further error is to confuse observed associations between two 
factors with evidence for causation – i.e. that one factor causes the other.§ Epidemiology 
has a number of ways of trying to resolve between association and causation. 
 
Human risk estimates should be based on reproducible results, preferably in studies of 
human populations that have similar characteristics and exposures. Findings from studies of 
populations chronically exposed to high levels of fluoride – for example, those found 
naturally in groundwater and/or from industrial pollution or coal burning, as in China (where 
levels are often >4 mg/L) – cannot be easily extrapolated to populations receiving fluoride 
primarily from intentionally fluoridated drinking water over the range of 0.5-1.5 mg/L 
recommended by WHO. 
 
In the case of CWF, epidemiological data have been gathered and scrutinised for over six 
decades, and vast amounts of research into its positive and negative effects have been 
published. Suggestions of harmful effects are put forth regularly, and the scientific and 
health communities regularly assess the risks with the best available laboratory and 
epidemiological tools. But science cannot prove a negative – it is not possible to design an 
experiment that proves without doubt that no harm will ever come from ingesting fluoride. 
Instead, results must be tested against the ‘null hypothesis,’ which posits that there will be 
no difference in health impact between a group that ingests fluoridated water and a control 
group that does not.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
§ To use a trite example, ice cream consumption and burglaries might be correlated in an epidemiological 
study. This does not mean that eating ice cream causes bad behavior (burglaries); rather the association could 
be explained by the increased likelihood that in hot weather people eat more ice cream, and are also more 
likely to leave their windows open. 

Hazard = an intrinsic propensity to cause harm 
Risk = likelihood that a hazard will result in harm 
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The most reliable and valid evidence indicates that fluoride in levels used for CWF does not 
pose appreciable risks of harm to human health, and that the benefits significantly outweigh 
the risks.  
 
 

1.4 Fluoridation around the world 
 
The WHO recommends fluoridation of drinking water as the single most important 
intervention to reduce dental caries in communities.[10] Around 30 countries worldwide 
have intentionally fluoridated water supplies, serving an estimated 370 million people. An 
additional >50 million people drink water that is naturally fluoridated at or near the optimal 
level, including those supplied from some water sources in Canada, the UK, Spain, Japan, 
Finland, Chile, Argentina and Australia that have natural fluoride levels of around 1.0 mg/L. 
Some of the countries where CWF is practised are shown in table 1, along with the percent 
of the population reached by the CWF schemes and also the number of people in these 
countries who have access to naturally-fluoridated water that is around the CWF optimum 
level (~1.0 mg/L). 
 
It is sometimes claimed that European nations have abandoned the practice of fluoridation; 
this, in fact, is not the case. As of 2014, the UK, Ireland, and Spain fluoridate their water, 
while other nations put fluoride in table salt or acquire it naturally from higher levels present 
in drinking water, as in Sweden and Italy. Most experiences gained through water 
fluoridation, accumulated over decades of epidemiological research, also apply to salt 
fluoridation. As with water fluoridation, salt delivers fluoride both systemically and topically, 
and is used in some areas where water fluoridation is not feasible. Approximately 70 million 
Europeans consume fluoridated salt, including most of the population of Germany and 
Switzerland. The use of salt for fluoridation in Europe is based on the precedent of 
iodisation of salt to prevent endemic goitre, where, in Austria and Switzerland, a universally 
implemented salt iodisation programme totally prevented iodine-deficiency diseases. Salt 
fluoridation has been used in Switzerland since 1955.[11] For many European communities, 
salt is used because their complex water systems make water fluoridation impractical.  
 
Water fluoridation ceased in Germany after reunification of the country in 1990. A 
continued decrease in caries after cessation of CWF was observed, and has been put forth 
by some as proof that water fluoridation is both ineffective and unnecessary. However, the 
caries decline coincided with several other trends, including the introduction of fluoridated 
salt in 1992, a decrease in national sugar consumption in 1993 (down to 1967 levels of 
intake), and complete restructuring of the dental care system after reunification.[12] A 
further study of other former East German cities suggested that the caries decline was 
unlikely to be caused by any one single factor, but that the availability of topical fluorides 
probably had the greatest impact. The authors concluded that for Germany “from our point 
of view, water fluoridation would still seem to be reasonable in all heavily-populated 
industrial areas with high or increasing caries prevalence.”[13] 
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Fluoridation practices in Asia were reviewed in 2012 by Petersen et al.[14] Several countries 
that are currently unable to implement CWF programmes have used fluoridation of salt 
(e.g. Cambodia, Laos) or milk (Thailand) as a community public health measure. Costa Rica, 
Jamaica, and Colombia have salt fluoridation programmes that reach virtually 100% of their 
populations.[11] In 2007, the 60th World Health Assembly called on countries that have not 
yet established fluoridation schemes (water, where feasible, or alternatively salt or milk) to 
consider doing so.[15] 
 
 
Table 1 – Countries/regions with fluoridated water (including community water fluoridation 
(CWF) and naturally fluoridated) 
Country/region Total population 

with CWF (number) 
Population 
with naturally 
fluoridated 
water (number) 

% of the population 
with optimally 
fluoridated water 

Pacific 
New Zealand 2,330,000 −− 56 
Australia 17,600,000 144,000 80 
Fiji 300,000 NA 36 
Papua New Guinea 102,000 70,000 6 
North America 
USA 194,206,000 10,078,000 74** 
Canada 14,260,000 300,000 44 
Central and South America 
Argentina 3,100,000 4,500,000 19 
Brazil 73,200,000 NA 41 
Chile 11,000,000 800,000 70 
Guatemala* 1,800,000 NA 13 
Guyana 45,000 200,000 32 
Panama* 510,000 NA 15 
Peru 500,000 80,000 2 
Asia/Middle East 
Brunei 375,000 NA 95 
Hong Kong 6,968,000  100 
Libya 400,000 1,000,000 22 
Malaysia 20,700,000 NA 75.5 
Singapore 5,080,000 −− 100 
South Korea 2,820,000 NA 6 
Vietnam 3,500,000 NA 4 
UK/Europe 
Republic of Ireland 3,250,000 200,000 73 
Serbia 300,000 NA 3 
Spain 4,250,000 200,000 11 
UK 5,797,000 330,000 10 
Data from the British Fluoridation Society. One in a million: the facts about fluoridation (3rd edition 
March 2012)[16] 
*pre-2003 data; **as % of population connected to public water supplies. 
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2. Fluoride sources, fluoridation, intakes & exposure 

 

2.1 Naturally occurring fluoride levels  
 
Fluoride is the naturally occurring reduced form of the electronegative element fluorine, 
which is found in all water sources in small but traceable amounts. High fluoride 
concentrations are found in groundwater in areas where fluoride-bearing minerals are 
common. Thermal waters of high pH are generally rich in fluoride. Seawater typically 
contains around 1.3 mg fluoride/L; surface waters such as rivers and lakes usually contain 
well below 0.5 mg/L. High natural groundwater fluoride concentrations have been reported 
from India, Pakistan, Africa, Thailand, Sri Lanka, Southern Asia, the Eastern Mediterranean 
countries, and many areas of China, where levels as high as 20 mg/L are reported. Both 
shallow and deeper groundwaters are affected; in general, the deeper groundwaters have 
higher concentrations. These areas are affected by endemic fluorosis (see section 4.3.2). 
[10] 
 
Many groundwater resources in Central Europe exceed the WHO guideline value of 1.5 
mg/L.[17] Concentrations in natural waters span more than four orders of magnitude (most 
0.1-10.0 mg/L but some higher and lower).[18] It is not possible to predict the fluoride 
content of water on the basis of geology alone, other than in general terms. 
 
In New Zealand, the highest natural levels of fluoride in groundwater are around 0.56 mg/L; 
rivers and lakes typically have fluoride levels around 0.05 mg/L. In most areas the fluoride 
levels are around 0.1-0.2 mg/L, though some areas (e.g. Northland) have natural fluoride 
levels of around 0.02-0.03 mg/L.[19] Geothermal or hydrothermal waters are the most likely 
to contain elevated fluoride levels, but these sources are not used for drinking-water 
supplies.[20] 
 

2.2 Water fluoridation levels and monitoring in NZ  
 
The NZMoH recommends that, for oral health reasons, the level of fluoride in drinking 
water in New Zealand should be between 0.7 and 1.0 mg/L. Based on WHO advice, the 
maximum acceptable value for fluoride in drinking water is 1.5 mg/L to prevent any known 
adverse health effects (dental or skeletal fluorosis).[21]  
 
Actual fluoride levels in areas where fluoride is added to drinking water in New Zealand 
vary slightly, but are generally in the range of 0.7-0.9 mg/L. Samples from Dunedin ranged 
between 0.7 and 0.8 mg/L, with no evidence of attenuation with distance from the dosing 
point.[22] Other treatment plants show similar consistency in maintaining fluoride 
concentrations within a narrow range. The majority of samples were below 0.75 mg/L from 
most treatment plants in 2012-2013, with an average maximum level of 0.89 mg/L.[23] 
Fluoride levels in fluoridated supplies around the Auckland region average ~0.8 mg/L.[24] 
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2.2.1 Fluoride forms used for fluoridation 
The fluorine-containing compounds used for fluoridation include sodium fluoride (NaF), 
sodium fluorosilicate (Na2SiF6), and hydrofluorosilicic acid (H2SiF6; also known as 
hexafluorosilicate [HFA]). The latter is most commonly used in New Zealand.[25] HFA is a 
liquid and is therefore easier to handle and to measure accurately into bulk water. This 
fluoride source is comparatively dilute; 15% acid contains just under 12% fluorine by mass 
(NaF contains 46% and Na2SiF6 contains 60% F). 
 
 
To produce HFA, phosphate rock containing fluoride and silica is treated with sulphuric acid 
to produce two gases: silicon tetrafluoride and hydrogen fluoride. These gases are passed 
through scrubbers where they react with water to form hydrofluorosilicic acid.[26]  

‘Artificial’ vs ‘natural’ fluoride in water 
There have been assertions that ‘artificial’ fluorosilicates differ from ‘natural’ fluorides in 
their dissolution in water and their bioavailability following ingestion in humans. Jackson et 
al.[27] addressed these issues, and determined that HFA used to fluoridate water is 
effectively 100% dissociated to form fluoride ion under water treatment conditions, with 
bioavailability comparable to natural fluoride. Testing a range of water pH values and HFA 
concentrations, Finney et al.[28] also reported that at around pH7.0 and typical drinking 
water fluoride concentration, HFA dissociation to produce free fluoride ions was essentially 
complete.  
 
In terms of chemistry and bioavailability there is no difference between added and 
“natural” fluoride. The laws of chemistry dictate that fluoride ions in solution in water are 
identical regardless of their source. The pharmacokinetics of exposure to natural vs artificial 
fluorides in water is discussed below in section 2.4.2. 

Fluoridation compounds and interactions 
The analysis by Jackson et al.[27] also concluded that fluoride at a concentration of 1 mg/L 
has essentially no interaction with other chemical species in water and no appreciable effect 
on the chemical speciation of iron, copper, or lead, and therefore would not influence their 
bioavailability and potential toxicity. The quantities of trace metal impurities occurring as a 
result of fluoridation were also determined to be very small, having no discernible impact 
on drinking water quality.  The Irish Forum on Fluoridation (2002)[29] examined this issue 
with specific regard to HFA, which is also used for fluoridation in New Zealand. The 
assessment showed that the resulting concentrations of heavy metals in the HFA additive 
(including arsenic, mercury, chromium, cadmium, lead, nickel, selenium and antimony) after 
dilution in drinking water would be a minute fraction of the guideline values recommended 
by the WHO, and would have no appreciable toxic effects. The reagents used for water 
fluoridation in New Zealand are regularly tested for purity and to ensure that any trace 
metals (or other impurities) that they may contain, when added to drinking water, are well 
below the maximum safe limits described in the Drinking Water Standards for New 
Zealand.[30] The water supply itself is then regularly monitored to ensure fluoride levels and 
any impurities (including from the source water) are within the maximum safe limits set in 
the Drinking Water Standards. 
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There has been concern that fluoride in drinking water may increase human exposure to 
lead because it would cause the release of lead from pipes. This concern appears to be 
based on a single case study suggesting a relationship between fluoridation levels and 
blood lead concentrations,[31] and a study testing the release of lead from pipes with water 
containing fluoride at 2 mg/L in combination with chlorine, chloramine and/or ammonia.[32] 
The impact of fluoridation on lead biovailability was carefully analysed by Urbansky and 
Schock,[33] who found no evidence for adverse health impacts of fluoridation via effects on 
lead. They concluded that reports linking fluoridating agents with human lead exposure 
were “inconsistent with accepted scientific knowledge” and that the chemical assumptions 
were “scientifically unjustified.”  An evaluation by the European Commission’s Scientific 
Committee on Health and Environmental Risks (SCHER) in 2011[34] concurred with this 
conclusion. 

2.2.2 Monitoring systems  
There are 46 treatment plants for water fluoridation in New Zealand, supplying over two 
million people with drinking water in 116 ‘zones’. To comply with the Drinking Water 
Standards for New Zealand[30], fluoridated drinking water supplies must be sampled at 
least weekly to monitor levels at the point where the water leaves the treatment plant. 
Fluoride added to drinking water is not considered a contaminant or a health risk at the 
usual level of application, but is listed as a ‘Priority 2’ determinand** for monitoring in 
drinking water in New Zealand, based on the known effects of high concentrations of 
fluoride on human health.[30]  
 
NZMoH publishes an annual report detailing the levels of monitored substances in drinking 
water.[35] In 2012-2013, no fluoride exceedances were found in water leaving any 
fluoridating treatment plant. Monitoring of fluoride was adequate for water supplied to 92 
zones (2,059,000 people), but inadequate (low) at seven treatment plants supplying 12 
zones (64,000 people). The previous year (2011-2012) the maximum acceptable value 
(MAV; 1.5 mg/L) was exceeded in one fluoridated zone (744 people), in 1 out of 52 
samples. The fluoride concentration in this sample exceeded the MAV by 0.1 mg/L, and 
“action was taken to reduce the dose when the test result was obtained.”[35] 
 
In general, it is concluded that fluoride levels in public water supplies are well controlled. 
Most of the test results fall within the required range according to the Drinking Water 
Standards for New Zealand[30], and are predominantly towards the lower end of the range 
(~0.7-0.8 mg/L).  
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
** Priority 2 determinands are substances known to have some adverse effects on human health, but do not have 
to be measured in every water supply. They are distinguished from Priority 1 determinands  - substances or 
organisms of public health significance with the highest priority for monitoring 
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2.3 Other sources of fluoride in NZ 

2.3.1 Dental products 
Aside from drinking water, toothpaste is the most common source of ingested fluoride in 
New Zealand. Young children have relatively poor control over swallowing reflexes, and are 
likely to swallow toothpaste during toothbrushing.[36, 37] This has led to concern that it 
could result in excessive intakes of fluoride.  
 
Regular fluoridated toothpastes contain 1000 ppm fluoride, though higher strength 
varieties (1450 mg/L) have recently become available; those marketed for children 0-6 years 
contain 400-500 ppm fluoride. However, currently available data suggest that low fluoride 
toothpastes are not very effective in preventing tooth decay in children, and the NZMoH, as 
well as other health bodies such as Public Health England (PHE), recommends the use of 
toothpaste containing at least 1000 ppm fluoride in children 0-6 years of age (using a smear 
of toothpaste only), beginning as soon as the first primary tooth erupts. PHE recommends 
higher concentrations for children >6 years of age, and for adolescents and adults. A 2014 
PHE report on oral health in England concluded that the risk of fluorosis from ingesting too 
much fluoride is linked more to the amount of toothpaste that is used, rather than to the 
fluoride concentration in the toothpaste.[38] 
 
Data on actual toothpaste use in New Zealand children are not available, but, based on 
other studies, it is assumed that infants under the age of 12 months ingest 80% of the 
toothpaste dispensed on the brush, while children between 12 months and 3 years of age 
swallow ~68-72% of the toothpaste on the brush.[39] 

2.3.2 Food and beverages 
Most foods, aside from tea and marine fish, are relatively low in fluoride (<0.05 
mg/100g[40]), although foods and beverages prepared with fluoridated water can contain 
appreciable amounts, depending on the fluoride concentration in the water. Tea leaves 
have high concentrations of fluoride (up to 400 mg/kg dry weight), and individual exposure 
due to the consumption of tea can range from 0.04 to 2.7 mg/day. High consumption of 
some types of tea (e.g. ‘brick tea’ made from older tea leaves) over long periods has been 
associated with the development of skeletal fluorosis in some developing countries, 
particularly if the water used for brewing is high in fluoride.[41] This has not been observed 
in New Zealand.  

Infant formula 
There has been some legitimate concern about the systemic intake of fluoride by infants 
and young children, and in particular, the level of fluoride present in infant formulas. The 
average intake by infants exclusively fed formula made up with fluoride-free water was 
estimated as 0.056 mg/day, or approximately 0.01 mg fluoride per kilogram body weight 
per day (mg/kg/day), which is at the lower end of the recommended range (see below – 
section 2.4.1). This is because infant formulas currently available in New Zealand are low in 
fluoride, but if they are reconstituted with water fluoridated at 0.7-1 mg/L, they can provide 
infants with fluoride at levels approaching or exceeding the recommended upper level for 
daily intake (particularly at the upper end of the fluoridation range, and for exclusively 
formula-fed infants drinking the maximum amount).[39]  
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The Australia New Zealand Food Standards Code specifies that powdered or concentrated 
infant formulas containing >17µg of fluoride per 100 kilojoules (prior to reconstitution), or 
‘ready to drink’ formulas containing >0.15mg fluoride per 100mL must indicate on the label 
that consumption of the formula may cause dental fluorosis.[42] 
 

2.4 Fluoride intakes and pharmacokinetics of exposure 
 
In 2009, the Institute of Environmental Science & Research (ESR) estimated the total intake 
of fluoride from dietary sources (including water) and dental products by New Zealanders of 
all age groups using dietary modeling and analysis of total diet studies in the scientific 
literature.[39] The overall conclusion of the ESR report is that, aside from infants and young 
children, most New Zealanders have fluoride intakes that are below levels considered 
adequate for the prevention of dental caries, whether or not they consume fluoridated 
water. 

2.4.1 Nutrient Reference Values and typical intakes 
Nutrient Reference Values (NRVs) for Australia and New Zealand are provided by the 
NHMRC and NZMoH,[43] and include recommendations for fluoride intake. Dietary 
Reference Values (DRVs) used in Europe, which are similar to the NRVs, have recently been 
reviewed by the European Food Safety Authority (EFSA).[44] The US IOM also provides 
recommended dietary intakes for fluoride.[45] 
 
The NRVs include recommendation on adequate intakes (AIs) for nutrients considered 
necessary for optimal health, as well as safe upper levels of intake (ULs). The AI level is 
estimated to be adequate for about 50% of the population (i.e. some will need more, and 
some less), and the UL is the highest intake level that is likely to cause no adverse effects in 
most of the population. In the case of fluoride, however, the UL for children up to 8 years of 
age (0.7-2.2 mg/day depending on age – see table 2) is based on the ‘lowest observed 
adverse effect level’ (LOAEL) for the occurrence of moderate dental fluorosis (see table 3 in 
section 3.3 for explanation of fluorosis levels), which is considered a cosmetic rather than 
functional adverse effect. For older children and adults, the UL is 10 mg/day, which is 
considered a ‘no observed adverse effect level’ (NOAEL) for the occurrence of skeletal 
fluorosis (i.e. there are no signs of skeletal fluorosis at this level of intake).[43, 45] 
 
The ESR report suggests that the UL values should be reviewed, given the rarity of 
moderate dental fluorosis in Australia and New Zealand populations. Current data indicate 
that fluoride intake exceedances that occur occasionally in New Zealand do not constitute a 
safety concern.[39] As is the case with many environmental exposures, very young children 
are the group at greatest risk of exceeding the UL. This is because some infant diets rely 
heavily on foods/formula made up with the addition of water that may be fluoridated, and 
because young children tend to ingest fluoride from toothpaste[39] (see below). 
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Table 2 Nutrient reference values for fluoride as recommended by the US IOM[45] and the 
Australian NHMRC/New Zealand MOH[43] 
Age group  
(reference weight) 

Adequate Intake (AI) Upper Level of intake (UL)c  
mg/kg/day mg/day mg/kg/day mg/day 

Infants     
 0-6 months    0.01   0.7 
7-12 months (9kg) 0.05 0.5  0.1 0.9 
Children     
1-3 years (13kg) 0.05 0.7  0.1 1.3 
4-8 years (22kg) 0.05 1.0 0.1 2.2 
9-13 years (40kg) 0.05 2.0 0.1 10 
Adolescents      
14-18 years boys (64kg) 0.05 3.0 0.1 10 
14-18 years girls (57kg) 0.05 3.0 0.1 10 
Adult males     
19+ years (76kg) 0.05 4.0 0.1 10 
Adult females     
19+ years (61kg) 0.05 3.0 0.1 10 
Pregnant (61kg) 0.05 3.0 0.1 10 
Lactating (61kg) 0.05 3.0 0.1 10 

 
The Agency for Toxic Substances and Disease Registry (ATSDR) in the USA derived a 
chronic-duration, oral Minimal Risk Level (MRL) for fluoride of 0.05 mg/kg/day.[37] This 
represents an estimate of daily human exposure that is unlikely to pose any appreciable risk 
of adverse health effects. The MRL equates to a daily fluoride intake of 3.5 mg/day for a 70 
kg adult or 0.65 mg/day for a 13kg toddler. These values are lower than the NHMRC ULs 
(0.9-1.3 mg/day for toddlers and 10 mg/day for adults). 
 
In assessing the US Environmental Protection Agency (EPA) standards for maximum 
allowable levels of fluoride in drinking water (set at 4 mg/L – substantially higher than the 
MAV recommended by the WHO and used in New Zealand), the US National Research 
Council (NRC) determined that intakes in the 0.03-0.1 mg/kg/day range would be reached 
by persons with average exposures at fluoride concentrations of 1-4 mg/L in drinking water, 
especially the children.[46] These concentrations exceed those encountered in New 
Zealand, where drinking water supplies are normally below 0.9 mg/L (see section 2.2). The 
highest intakes (>0.1 mg/kg/day) would be reached by some individuals with very high 
intakes of water containing fluoride at 1 mg/L  (e.g. 7L for a 70kg adult).  

Infants  
The adequate intake (AI) recommendation for fluoride for infants up to 6 months of age is 
0.01 mg/day, which is based on the average concentration of fluoride in breast milk. It is 
estimated that breastfed infants (up to 6 months of age) have an average daily fluoride 
intake of 0.003-0.01 mg/day, reflecting ingestion of ~780 ml breast milk (less for newborns) 
at a fluoride concentration of 0.013 mg/L.[45] The AI of 0.5 mg/day for infants 7-12 months 
old is based on the well-documented relationship between water fluoride concentrations 
and caries.[43, 45] This corresponds to an intake of ~0.05 mg fluoride/kg bodyweight/day. 
The recommended upper intake level (UL) is 0.7 mg/day and 0.9 mg/day for infants 0-6 
months and 7-12 months, respectively.  
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The average intake of fluoride for breastfed infants is low compared with that of formula-fed 
infants, regardless of whether the formula is reconstituted with fluoridated or non-
fluoridated water. The fluoride content of prepared infant and toddler formula products 
available in New Zealand range from 0.069 to 0.081 mg/L.[39] Infants consuming formula 
made with non-fluoridated water will have fluoride intakes of around 0.059 mg/day – well 
below the UL of 0.7 mg/day (note – intake of 0.7 mg fluoride/day in formula equates to 
~0.11 mg/kg/day for a 6kg infant[39]). However, if formula is reconstituted with water 
containing 0.7 or 1.0 mg/L fluoride, the mean estimated intakes are 0.66 and 0.93 mg/day, 
respectively.[39] A further modelling of fluoride intake by formula-fed infants in New 
Zealand calculated similar intake estimates,[47] and concluded that infants who are 
exclusively fed formula made with water fluoridated at 1.0 mg/L will thus regularly exceed 
the current UL for fluoride. However, it was also noted that the elevated risk associated with 
such exposure was almost exclusively for ‘very mild’ or ‘mild’ forms of fluorosis.(see section 
3.3.4) 
 
For infants aged 6-12 months whose teeth are brushed with a fluoride toothpaste, the 
estimated intake of fluoride is 0.14 mg/day for toothpaste with 400 mg/L fluoride, and 0.35 
mg/day if the toothpaste contains 1000 mg/L fluoride. Based on modeling and diet studies, 
the ESR report concluded that fluoride ingestion from toothpaste combined with intake 
from food and drink would raise the total daily fluoride intake to just above the UL of 0.9 
mg/day in fluoridated areas.[39] It is recommended that a minimal amount (a smear) of 
toothpaste should be placed on the brush when brushing an infants teeth. 

Children and adolescents 
The AI for children is based on the same mg/kg body weight requirement as infants (0.05 
mg/kg/day), adjusted for standard body weights for the different age groups (see table 2). 
For older children who are no longer at risk of dental fluorosis, the maximum level for 
fluoride was set at 10 mg/day regardless of weight. 
 
For a 4-year-old of average body weight (18 kg) and average water consumption 
(0.65 L/day;[48]), a fluoride concentration of 1.5 mg/L equals a daily dose of approximately 
0.05 mg/kg/day. This average fluoride exposure is roughly equivalent to the US EPA 
reference dose (TDI) value of 0.06 mg/kg/day.[49] The TDI indicates a daily oral exposure 
that is estimated to be without an appreciable risk of adverse effects. 

In young children, intake of fluoride from toothpaste contributes a significant proportion of 
total ingested fluoride, particularly in low-fluoride areas. The estimated mean intake of 
fluoride from toothpaste in toddlers aged 1-3 years is 0.3 mg/day for the recommended 
1000 mg/L toothpaste (or 0.12 mg/day for 400 mg/L toothpaste). In combination with 
dietary intake this can raise the total daily intake above the AI.[39]  
 
For children aged 5 and above, the estimated total dietary intake (including fluoride 
ingested from toothpaste) is below the AI even in fluoridated areas.[39] A study conducted 
in 6-7 year old children in the UK in 2007 found that total fluoride intake, urinary excretion 
and fluoride retention no longer reflect the fluoridation status of the community in which 
they reside, in part because of intakes from fluoridated dental products.[50] 
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Adults 
The recommendation for fluoride intake in adults in Australia and New Zealand is 3 mg/day 
for women and 4 mg/day for men.[43] This is the same recommendation given by the US 
IOM.[45]  
 
The average fluoride intake for adults living in fluoridated communities in the US ranges 
from 1.4 to 3.4 mg/day, while it is 0.3 to 1 mg/day in non-fluoridated areas.[45] The highest 
tolerable fluoride intake (10 mg/day) is only exceeded in areas with exceptionally high 
levels of natural fluoride in drinking water. This assumes that over three litres of water per 
day, containing ≥3 mg/L fluoride is consumed daily. [34] The estimated mean fluoride 
intakes for New Zealand adults, based on total diet and dietary modeling approaches, 
range from ~1.4 to 2.5 mg/day with fluoridated water, and ~0.8-1.3 mg/day with non-
fluoridated water.[39] Only very high fluoride diets (0.1% of diets that include fluoridated 
water) would exceed the UL of 10 mg/day.  
 
The US EPA recently reviewed and updated exposure estimates for fluoride, which account 
for dietary intake, changes in fluoridation practices and current use of consumer dental 
products,[51] and clarified the relationships between fluoride exposure and dental fluorosis. 
The agency identified a reference dose (TDI) of 0.08 mg/kg/day (5.6 mg/day for a 70 kg 
person) for protection of 99.5% of the vulnerable population against severe fluorosis. 
 
In Germany, Austria, and Switzerland, reference values for nutrient intake are in agreement 
with the 0.05 mg/kg/day (3.5 mg/day for a 70 kg person) recommendations of the IOM, 
EFSA, and Australian NHMRC/NZMoH. If the fluoride content of drinking water is below 0.7 
mg/L, the use of fluoridated table salt and/or fluoride supplements is recommended in 
these countries.[52] 

Pregnant or breastfeeding women 
The recommendations for fluoride intake for pregnant and breastfeeding women do not 
differ from those for non-pregnant women (AI 3 mg/day; UL 10 mg/day). Fluoride 
supplements are not required, as studies have not found a significant benefit to the 
offspring’s dentition from enhancing maternal fluoride intake. Typical intake levels for 
women in New Zealand are considered safe for pregnant women. There are no data that 
show an increased susceptibility to fluoride that would warrant establishing a different 
intake recommendation for pregnant or breastfeeding women.[43, 45]  
 
During pregnancy, fluoride is transferred from maternal blood through the placenta to the 
fetus. However, there are also data to suggest that the placenta sequesters some fluoride, 
resulting in lower concentrations in umbilical cord blood than in maternal blood.[53] 
Fluoride levels in cord blood reach, on average, 87% (~60-90%) of those in maternal 
blood.[54] The differences in concentrations suggest that the placenta acts as a partial 
filter.[55] Fluoride accumulation in the peripheral regions of the placenta has been 
observed, possibly correlating with foci of calcification.[56] This may limit passage of 
fluoride to the fetal circulation to some degree, such that the fetal blood fluoride 
concentration is not increased to the same extent as maternal plasma fluoride when 
maternal fluoride intake is increased. The effect of maternal intake on fluoride concentration 
in the amniotic fluid and fetal blood does not vary between intakes of 0.25 and 1.0 mg/day. 
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Only a small percentage of the fluoride from 1 mg/L drinking water reaches the fetal teeth. 
[57] 
 
The transfer of fluoride from maternal plasma into breast milk is minimal (average 
concentrations are <0.02 mg/L),[42] and is virtually unaffected by the mother’s fluoride 
intake unless intake is very high. Even at high daily intakes (e.g double the UL of 10 
mg/day), breast milk fluoride levels were only found to be around 0.03 mg/L. [58] 
 

2.4.2 Fluoride pharmacokinetics 

Absorption, distribution and clearance 
Most fluoride in food or water enters the bloodstream rapidly via the digestive tract, and 
about half leaves the body quickly in urine, usually within 24h unless large amounts (>20mg) 
are ingested. The majority of the fluoride that remains in the body is deposited in teeth and 
bones.[37, 46] There is substantial inter-individual variation in the metabolism of fluoride, 
which can be affected by dietary factors, age, and health status. The ingestion of fluoride 
with food delays its absorption and reduces its bioavailability.[59] In particular, intake of 
milk or other calcium-rich foods significantly lowers the peak plasma concentration of 
fluoride after ingestion. The plasma fluoride concentration is also modulated by the rate of 
urinary excretion. There are no apparent age-related differences in renal clearance rates 
between children and adults,[60] but renal insufficiency delays fluoride clearance.[61] 
Individuals with reduced glomerular filtration are likely to have increased plasma fluoride 
levels, and consequently, increased levels of fluoride in tissues, making them more 
susceptible to fluorosis (see section 4.6.5).  
 
The amount of fluoride taken up by bone and retained in the body is inversely related to 
age. More fluoride is retained in young, growing bones than in the bones of older adults. 
Whereas adults retain about 50% of ingested fluoride, young children may retain as much 
as 80%, because it is incorporated into the rapidly developing skeleton and teeth.[61] 
 
Once absorbed, fluoride is rapidly distributed throughout the body via the circulation. 
Ingested fluoride is taken up from the bloodstream into bone, and can be released back 
into blood as bone is remodelled. No homeostatic mechanism maintains blood fluoride 
concentrations – levels are determined by intake and exchange with fluoride accumulated 
in remodelling bone.[62] Fluoride also moves from blood into the salivary glands and back 
into the oral cavity in saliva. With regular intake, salivary fluoride concentration is 
maintained at a higher level, reflecting fluoride concentrations in the blood.[63] This is 
relevant to understanding the mechanisms of fluoride action in preventing dental caries 
(see section 3.2.2). 

Exposure to ‘natural’ vs ‘added’ fluoride 
The absorption, distribution, and excretion of fluoride that has been added to drinking 
water is similar to that of naturally occurring fluoride. Maguire et al.[64] analysed the 
pharmacokinetics and bioavailability of fluoride from naturally and artificially fluoridated tap 
waters with different degrees of water hardness (which is due to minerals in the water 
supply). The study concluded that any possible differences in bioavailability of fluoride 
between drinking waters in which fluoride was present naturally or added artificially (or hard 
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vs. soft waters) are insignificant compared with the large within- and between-individual 
variation in fluoride absorption following ingestion of water with fluoride concentrations 
close to 1.0 mg/L. No differences in fluoride absorption, distribution, or excretion in 
humans have been found for water fluoridated with any of the three commonly used 
fluoride sources.[65]   
 

3. Water fluoridation and dental health 

 

3.1 Oral health in New Zealand 
 
Oral health is integral to general health and well-being. The 2009 New Zealand Oral Health 
Survey[66] has provided a detailed snapshot of the status of the nation’s oral health, 
including data on the effect of CWF at a national level. The report concluded that, although 
oral health in New Zealand is generally good (and despite notable overall improvements in 
oral health in the last half century), dental caries remains the single most common chronic 
disease among New Zealanders of all ages, with consequences including pain, infection, 
impaired chewing ability, tooth loss, compromised appearance, and absence from work or 
school.[66] Caries is both cumulative and irreversible, continuing through the lifespan at an 
average rate of around one tooth surface per person per year. This has large direct and 
indirect costs to society. A 2013 report on health loss in New Zealand[67] found that dental 
caries was the cause of a loss of 7536 disability-adjusted life years (DALYs) in 2006, taking a 
greater toll on health than lower respiratory tract infections and chronic kidney disease. This 
is equivalent to 77% of the health loss from prostate cancer (9786 DALYs), and 42% of the 
health loss from breast cancer (17,870 DALYs). 
 
A recent cohort study of 430 adolescents examined in 2003 at age 13 and again at age 16 
showed that caries is still an important health problem in this age group in New Zealand 
adolescents, particularly among low-socioeconomic groups.[68] Although the study 
provides further evidence of the overall decline in caries prevalence and severity since the 
1980s, it also suggests that there have been no improvements in recent years. Nearly 80% 
of the adolescents studied had experienced caries in their permanent teeth. There was a 
high proportion of Māori and people of low-socioeconomic status with untreated decay, 
confirming substantial ethnic and socioeconomic inequalities in dental health. 
 
Significant disparities still exist in oral health status and access to services for children and 
adolescents, particularly for those of Māori and/or Pacific ethnicity. Cost remains an 
important factor in accessing dental care, and most adults receive care only when there is a 
problem, rather than attending for routine check-ups.[66] 
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3.2 Fluoride and caries prevention 

3.2.1 Causes of dental caries 
Dental caries is one of the most prevalent diseases in children, and remains a significant 
public health issue throughout the lifespan. Carious lesions are brought about by the 
metabolism of fermentable carbohydrates (dietary sugars) by oral bacteria, producing acid 
that diffuses into the tooth and dissolves the mineral of the enamel and dentine. The 
disease is initiated within the bacterial biofilm (dental plaque) that covers the tooth surface. 
It is initially reversible by removal of plaque, but otherwise progresses into chronic decay of 
the tooth surfaces.[69]  
 
Caries is a disease process that ideally needs to be prevented and managed over a 
person's lifetime. In addition to the removal of plaque by tooth brushing and professional 
dental services, the most obvious approach to primary prevention of caries is to reduce 
sugar intake. These measures, however, require individual compliance and political will 
(e.g., only a few countries have adopted taxes on sugar-sweetened beverages or other high 
sugar products, and the impact of such fiscal approaches remains uncertain). Fluoride is an 
important complementary approach and is recognised as the main factor responsible for 
the considerable worldwide decline in caries prevalence that has occurred over the past 
half-century.  Fluoride toothpaste has well-proven clinical effectiveness for caries 
prevention[70] and is the leading intervention for self-administered care, but as with 
brushing alone, is dependent on individual oral hygiene practices. In contrast, protection 
from caries by fluoride in the water supply appears to be independent of oral hygiene. The 
effects of fluoride toothpaste and fluoridated water are independent and additive.[71] 

3.2.2 Mechanisms of fluoride action 
The protective effect of fluoride in tooth enamel is due to its strong, spontaneous reaction 
with mineral ions such as calcium. Upon systemic exposure during tooth formation, fluoride 
is incorporated into fluorapatite [Ca5(PO4)3F] in tooth enamel, replacing hydroxyapatite 
[Ca5(PO4)3OH]. The fluorapatite crystals are more symmetric and stack better than 
hydroxyapatite, resulting in the formation of stronger teeth with shallower fissures, and 
enamel that is more resistant to decay.[73] After topical exposure to fluoride in dental 
products (e.g. toothpaste) or water, fluoride can be found in several compartments in the 
oral cavity: ionized in saliva and plaque fluid, bound as calcium fluoride, bound to enamel, 
and bound to soft tissues.[74] A constant low level of fluoride ion in saliva and plaque fluid 
reduces the rate of enamel demineralisation during the caries process and promotes the 
remineralisation of early caries lesions[72, 73] The usual levels in saliva are 0.03 mg/L 
fluoride or less, dependent on the use of fluoride products and fluoride in the drinking 
water. Models have predicted that a concentration of 0.1 mg/L fluoride in saliva would be 
almost completely protective against caries progression.[75, 76] In a review of studies of 
dental enamel chemistry and the mechanism of fluoride action on caries lesions, 
Robinson[77] determined that fluoride must continuously enter caries lesions to combat the 
effects of demineralisation by plaque. 
 
These various studies suggest that the predominant effect of fluoride is mainly local 
(interfering with the caries process) rather than systemic (pre-eruptively changing enamel 
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structure), though the latter effect should not be dismissed (see below). To affect the caries 
process, fluoride must be present in plaque fluid and saliva during or shortly after sugar 
exposure in order to interfere with demineralization events.[63] This can be achieved either 
by topically-applied or water-borne fluoride. 
 
A 2005 study by Ingram et al.[78] established that fluoride at the low levels found in 
fluoridated drinking water was capable of interacting with enamel apatite mineral in the 
presence of other salivary components. This research showed that a range of fluoride 
concentrations up to those in fluoridated water areas produced discernible differences in 
salivary fluoride levels, favourably influencing remineralisation.  

Contribution of pre-eruptive fluoride exposure to preventive effects 
Despite a substantial body of evidence suggesting that the predominant effect of fluoride 
in mitigating the caries process occurs post-eruptively and topically, some recent studies 
provide additional evidence of a systemic effect of fluoride on pre-erupted teeth. Singh et 
al.[79] found that fluoride is acquired in enamel during crown completion in the first 
permanent molars, during the time that the matrix is formed and calcified in the first 26-27 
months of life. The same group had previously evaluated the pre- and posteruptive effects 
of fluoride exposure at the individual level, controlling for multiple fluoride sources and 
potential confounders, and showed a significant effect of pre-eruptive fluoride exposure on 
caries in permanent teeth.[80] However, they determined that maximum benefit was gained 
by having both pre- and post-eruptive fluoride exposure. Other groups have also found 
that a higher percentage of total lifetime exposure to fluoride was associated with lower 
caries burden,[81-83] indicating that fluoride is effective throughout the lifespan, including 
pre-eruptively.  
 

3.2.3 Epidemiological evidence of CWF effects 
Most of the studies and systematic reviews discussed below evaluated the efficacy of water 
fluoridation on dental caries prevention in children and adolescents. Studies that specifically 
looked at effectiveness of fluoridation in adults and the elderly are presented separately in 
section 3.2.4.  

Evidence from international reviews and recent studies 
Acknowledging that the prevalence of dental caries has declined markedly since the 1980s, 
a number of thorough systematic reviews have been carried out since 2000 to assess the 
ongoing public health effects and effectiveness of water fluoridation in the modern context. 
Some of the criteria used in these reviews to assess the quality of evidence, and a summary 
table of the main reviews and studies, are provided in the Appendix (tables A2 and A3). A 
number of additional comprehensive reviews provide support for the conclusions discussed 
below, including those published by the US Public Health Service in 1991,[84] the New 
Zealand Public Health Commission in 1994[85] the US Centers for Disease Control and 
Prevention (CDC) in 2001,[86] the UK Medical Research Council in 2002,[87] the Institut 
National de Sante Publique du Quebec in 2007,[88] and SCHER in 2011,[34] among others. 
These are summarised in the table A2 and are not described in detail here. 
 
There are two common outcome measures reported in studies of the effect of fluoridation 
on dental caries. The percentage of caries-free children measures the proportion of children 
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in the population who have no past or current experience of caries in their teeth, and the 
number of decayed, missing, or filled teeth (designated ‘dmft’ for primary teeth, and 
‘DMFT’ for permanent teeth) measures the severity of dental decay in an individual.  
 
The UK NHS/York Review[89, 90] used stringent inclusion criteria of studies of the beneficial 
effect of CWF on caries. That is, it included only before/after studies (CWF was initiated 
after a baseline survey and caries prevalence/severity assessed later in the same age group 
– i.e. different group of children) or prospective cohort studies (following the same group of 
children from prior to initiation of fluoridation for a number of years, compared with a 
control group in a non-fluoridated area). Studies with a cross-sectional design were 
excluded, as these were not considered to be of sufficient epidemiological quality to draw 
conclusions (see Appendix table A2 for quality of evidence criteria used in the York review). 
This limited the number of included studies to 26, which were of ‘moderate’ quality, as 
most were not blinded (i.e. the examiners were aware of subject exposure status), and 
multivariate analysis was not used to control for potential confounding factors.  
 
The review concluded that the best evidence available at the time (2000) supported 
fluoridation of drinking water for reducing caries prevalence, “both as measured by the 
proportion of children who are caries free and by the mean change in dmft/DMFT score.” 
The report calculated the ‘number needed to treat’ as 6 (i.e. a median of six people need to 
receive fluoridated water for one extra person to be caries free). It also concluded that 
caries prevalence increases in communities that were fluoridated after withdrawal of 
fluoride from the water.[89, 90] Evidence from a subset of these studies conducted after 
1974  (n = 10) also suggested that CWF has an additive effect over and above that of 
fluoride toothpaste and other sources of fluoride that are now in common use. 
 
The second major systematic review of CWF was conducted by the Australian National 
Health and Medical Research Council in 2007.[91] This review included comparative cross-
sectional studies that had been excluded in the York review, and additional studies that had 
been carried out in the intervening years. Only one additional relevant study was 
identified,[92] and this did not alter the conclusion of the York review. This new study was 
carried out by the US Community Preventive Services Task Force, which has recently 
released a statement recommending CWF “based on strong evidence of effectiveness in 
reducing dental caries across populations. Evidence shows the prevalence of caries is 
substantially lower in communities with CWF. In addition, there is no evidence that CWF 
results in severe dental fluorosis.”[93] The NHMRC review pooled and reanalysed data from 
the York review and, after multivariate meta-regression analysis to adjust for confounding 
variables, found a 14.3% mean difference in the percentage of caries-free children following 
the introduction of CWF.  In answer to the posed question ‘Is intentional water fluoridation 
more efficacious than no water fluoridation in the prevention of dental caries?’, the review 
concluded that ‘the existing evidence strongly suggests that water fluoridation is beneficial 
at reducing dental caries’.[91] 
 
The North South survey of children’s oral health in 2002[94] found that decay rates among 
children in the Republic of Ireland, where water fluoridation reaches >70% of the 
population, were significantly lower than among children from non-fluoridated Northern 
Ireland. For example, among 5-year-old children, the average dmft (decayed, missing, or 
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filled primary teeth) was 1.3 in the Republic of Ireland vs 2.2 in Northern Ireland. This 
difference existed in spite of children in the Republic of Ireland having less favorable dental 
habits, including higher sugar intake, less frequent tooth-brushing, and lower usage of 
fluoride toothpaste. Caries levels among 15-year-olds with water fluoridation in the 
Republic of Ireland were 39.5% lower than those for the same age group with no water 
fluoridation in Northern Ireland. 

Public Health England’s 2014 Water Fluoridation Health Monitoring Report[95] on the 
effects of England’s water fluoridation schemes on dental health indicators (including tooth 
decay and related hospital admissions and dental health inequalities) found that five-year-
olds living in CWF areas were (on average) 15% less likely to have tooth decay than those in 
non-CWF areas (this was adjusted to 28% when deprivation and ethnicity were taken into 
account). Likewise, 12-year-olds were 11% less likely (21% accounting for deprivation and 
ethnicity) to have tooth decay than children of the same age in non-CWF areas. The lower 
caries experience associated with CWF was most apparent in the most deprived areas. In 
CWF areas, there were 45% fewer hospital admissions of children aged one to four for 
dental caries (mostly for extraction of decayed teeth under a general anaesthetic) than in 
non-CWF areas.  

A recent (2014) Australian study of early-life fluoride exposure[96] used a cross-sectional 
population-based design that included 2,611 children aged 8-12-years from New South 
Wales, where >60% were exposed to fluoridated water almost continuously during their 
first 3 years of life, and just under 15% had no early exposure. Exposure to fluoridated 
water during the first 3 years of life was associated with better oral health of school-age 
children. The association between exposure to fluoridated water and dental caries in the 
primary dentition was confirmed in multivariate models for both the prevalence (prevalence 
ratio 0.83 for 100% exposure in first 3 years vs no exposure) and extent of dental caries (risk 
ratio 0.65). Exposure during the first 3 years was also associated with significantly lower 
caries experience in permanent teeth (RR 0.76 for 100% exposure vs 0% exposure). Another 
recent Australian study found that the introduction of CWF in 2005 to five remote 
indigenous communities with very poor oral health resulted in a significant reduction in the 
prevalence and severity of dental caries by 2012, particularly in children who had lifetime 
exposure to fluoridated water (4-8 year-olds in 2012 vs 4-8 year-olds in 2004).[97] 
 
The US IOM Committee on Examination of the Evolving Science for Dietary Supplements 
analysed the evolution of evidence for relationships between nutrient intake and disease 
status in 2002[98] and found that the evidence for fluoride in reducing dental caries had 
strengthened since the previous report in 1997.[45] Fluoride was one of the few nutrients 
for which there was increased confidence in the relationship between the nutrient and a 
health effect (the others being calcium and vitamin D in relation to bone status). The 
additional evidence reviewed was considered to support and strengthen previous 
conclusions that exposure to fluoride at all ages (from fluoridated water, supplements, and 
topical application) prevents dental caries, and that both pre- and post-eruptive exposure 
has cariostatic (decay-stopping) effects. 

The WHO considers fluoride a micronutrient with a beneficial effect on oral health. 
Following reviews of the evidence for health effects of fluoride in drinking water,[10, 99] the 
WHO continues to recommend fluoridation of water supplies, where possible, as the most 
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effective public health measure for the prevention of dental decay, as stated in their 2010 
document for decision makers[100] and reiterated on the current (2014) WHO website, 
which states: “Public health actions are needed to provide sufficient fluoride intake in areas 
where this is lacking, so as to minimise tooth decay. This can be done through drinking 
water fluoridation, or, when this is not possible, through salt or milk fluoridation.”[101]  

Recent data from New Zealand 
A number of studies have been carried out in New Zealand over the last decade that 
provide epidemiological data on oral health in relation to community access to optimally 
fluoridated drinking water. 
 
The New Zealand Oral Health Survey 2009[66] found that overall, the NZ population had 
relatively good oral health, showing substantial improvements since the 1980s. The survey 
found that significant differences in decay rates between fluoridated and non-fluoridated 
communities continue to exist, despite the fact that the majority of people use fluoride 
toothpastes. The prevalence and severity of dental decay in five-year-old children was 
higher in non-fluoridated areas (55% caries-free; dmft = 2.2) than in fluoridated areas (58% 
caries-free; dmft = 1.8), a pattern that has been consistent over time. Similarly, 12-13-year-
olds from non-fluoridated areas were less likely to be caries-free than their counterparts in 
fluoridated areas (45.1% vs 56.2%) and more likely to have higher DMFT scores (1.7 vs 1.2; 
i.e. more decayed, missing or filled permanent teeth), indicating more severe decay. 
 
Importantly, levels of fluorosis were similar between fluoridated and nonfluoridated areas, 
and the overall prevalence of moderate fluorosis was very low. The findings support 
international evidence that water fluoridation has oral health benefits for both adults and 
children, and minimal risk of increasing fluorosis. 
 
Auckland  
In 2009, Kanagaratnam et al.[102] collected data on a cohort of 9-year–old children in the 
Auckland region in relation to their length of residence in fluoridated versus non-fluoridated 
areas, and observed a dose-response relationship between fluoride exposure and the 
prevalence of both dental caries and enamel defects (specifically diffuse opacities). The 
prevalence of decay in primary (deciduous) teeth was lowest in continuous residents of 
fluoridated areas (51%), highest in continuous residents of non-fluoridated areas (67%), and 
intermediate for those with intermittent fluoridation residency status. The severity of 
deciduous caries (dmft scores) also followed this pattern.  
 
Northland  
A cross-sectional epidemiological survey was conducted in 2007 that provided baseline 
data prior to initiation of fluoridation in two Northland communities (Kaitaia and Kaikohe); 
two other towns (Dargaville and Kawakawa/Moerewa) served as non-fluoridated control 
areas. The prevalence and severity of caries in Northland was very high compared with the 
rest of New Zealand (e.g. mean dmft of 5.6 vs a national mean of 2.3).[103] A second cross-
sectional survey constituted the final report.[19] This study found that the water treatment 
plants serving the fluoridated communities did not consistently achieve fluoride 
concentrations at the desired level (levels ranged from 0.20-0.78 mg/L in Kaikohe and from 
0.24-0.84 mg/L in Kaitaia, while they were 0.02-0.03 mg/L in the non-fluoridated areas). 
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Fluoridation for 2 years was associated with some improvement in caries levels, particularly 
among 12-13-year-olds. Of note was that the caries prevalence and severity in this age 
group was 2.5x the national average at baseline. This study has some weaknesses but 
suggests that fluoridation at optimal levels would be effective in reducing caries prevalence 
and severity in this region of  very high caries burden. 
 
Southland  
A 2005 cross-sectional survey in which 436 children (mean age 9.8 years) were examined for 
enamel defects and dental caries found that children who were continuous residents of 
fluoridated communities had about half the caries experience (50% lower DMFS scores) of 
residents of non-fluoridated communities, but also a greater risk for diffuse enamel 
opacities (which were seen in just over half of all the study participants).[104] Children who 
had lived all of their lives (to age 4) in a fluoridated area had over twice the odds of having 
mild enamel fluorosis (diffuse opacity). Children who were reported as having eaten 
toothpaste before the age of 4 had 4-fold higher odds of having a hypoplastic defect 
(moderate fluorosis). 
 
Canterbury and Wellington  
A large cross-sectional analysis in 2004 of routinely collected data from school dental 
services examined differences in dental caries rates between children (8375 5-year-olds and 
7158 12-year-olds) living in fluoridated and non-fluoridated areas of Canterbury and 
Wellington.[105] This study also looked at differences between ethnic and socio-economic 
groups. Overall, the study determined that the benefits of CWF continue to be significant in 
New Zealand. The prevalence and severity of caries was >30% lower in fluoridated areas, 
than in non-fluoridated areas. The advantage of fluoridation was greatest for Māori and 
Pacific children, and those in low socioeconomic groups. 
 
Otago  
A recent (2013) retrospective analysis of the need for treatment under general anaesthesia 
for children in fluoridated and non-fluoridated areas of Otago found that children from non-
fluoridated areas underwent treatment at younger ages and had more teeth affected by 
caries than those from areas with CWF.[106] This suggests that CWF may have a positive 
impact on early childhood caries at the severe end of the spectrum, where the disease has 
the greatest cumulative negative consequences over the lifespan. 
 

3.2.4 Studies in adult and elderly populations 
With the exception of water fluoridation, virtually all primary caries-preventive programmes 
target children and youth, yet caries experience continues to increase with age. For 
example, among military recruits in Australia, those aged 31-35 had mean DMFT scores 
that were more than double that of the 17-20 year old group. Recruits who had lived more 
than half of their life with access to fluoridated drinking water had approximately 25% less 
caries experience than those with no lifetime exposure.[107] Young military recruits with 
long-term exposure to CWF had 38% less caries experience in approximal tooth surfaces 
(between teeth), and 26% reduction in caries in occlusal (chewing) surfaces than those with 
no or limited exposure.[108] 
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Griffin et al.[109] performed a systematic review that included 9 studies of the effect of 
CWF in adult populations, and concluded that CWF was beneficial in adults of all ages. 
Overall, the caries-prevented fraction was 34.6% in populations with lifetime exposure (vs 
no exposure). For the five studies conducted after 1979 (i.e. since the introduction of 
fluoridated dental products), the prevented fraction was 27.2% for water fluoridation. 
 
A thorough review of adult oral health in Ireland in 2007[110] revealed that adults exposed 
to water fluoridation had lower DMFT scores, less caries on the aesthetically important 
teeth in the front of the mouth, and an average of 2.8 more healthy teeth than those in the 
non-fluoridated group. The New Zealand Oral Health Survey 2009[66] also found a 
statistically significant difference in DMFT scores for adults living in fluoridated vs non-
fluoridated areas. 
 
Slade et al. 2013[111] reported that Australian adults with prolonged exposure to 
fluoridated water had significantly lower age-adjusted DMFT and fewer decayed or filled 
tooth surfaces than those with negligible exposure. This included adults born before 1960, 
who were not exposed to CWF during early childhood, indicating that later but prolonged 
exposure was still effective in reducing the prevalence and severity of tooth decay in adults. 

Elderly  
The long history of CWF around the world now means that many adults in late life have 
experienced a lifetime of fluoridation. The benefits for adult dental health include lower 
levels of root caries, and better tooth retention into old age.  A 2010 study in the US,[112] 
using data from the Centers for Disease Control and Prevention (CDC) Behavioral Risk 
Factor Surveillance System annual survey data (1995-1999), estimated the association 
between adult tooth loss and current CWF, CWF 20 years ago, and CWF at time of birth in 
a cohort of adults born between 1950 and 1969. They reported that CWF levels in an 
individual’s county of residence at the time of birth were significantly associated with tooth 
loss – consistent with a lasting effect of early fluoride exposure throughout the lifespan. 
Similarly, elderly individuals in Ireland whose water supplies were fluoridated were found to 
be more likely to retain their natural teeth than those in non-fluoridated areas.[110] 
 
It should be noted that the increasing retention of natural teeth in the elderly brings with it 
an increased need for long-term maintenance of tooth function. Elderly individuals may 
have decreased ability to undertake personal healthcare due to frailty, sarcopenia (loss of 
muscle strength), poor vision, and/or dementia. As with other groups who may have 
inadequate oral healthcare habits, the consumption of fluoridated water can have important 
preventive impact against caries in the elderly.  

3.2.5 Health inequalities and cost effectiveness  
A number of studies have suggested that the benefits of CWF are greatest among the most 
deprived socioeconomic groups, although the magnitude of the difference is uncertain.  
 
The York Review[89] assessed 15 UK studies of the effect of CWF on social equity in dental 
health and concluded that the caries reduction benefit for disadvantaged social classes was 
greater than for higher social classes (the difference in mean DMFT score between 
fluoridated and non-fluoridated areas was 52.6% among low socioeconomic groups and 
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38.9% among high socioeconomic groups). However, the methodology used in the studies 
varied, and statistical analysis was not possible, so the reviewers suggested caution in 
interpreting the results. Other studies demonstrating a greater difference in caries 
reduction from CWF for low vs high socioeconomic groups include communities from New 
Zealand,[105, 113] Australia,[114] Ireland[115], and a recent blinded study from the 
UK.[116]  

Cost-effectiveness 
The cost-effectiveness of CWF in New Zealand was last evaluated in 1999; the findings 
were published in 2001.[117] CWF was found to be “cost-saving (dental cost savings 
exceeded fluoridation costs) for communities above about a thousand people”. The 
authors noted that for smaller communities, CWF may be considered cost-effective, 
depending on how a prevented decayed tooth surface is valued. They also reported that 
CWF was particularly cost-effective for “communities with high proportions of children, 
Māori, or people of low socio-economic status”. These conclusions may indeed 
underestimate the value of CWF in that this study did not include benefits of CWF after age 
34 years and cost savings after age 45 years. It also used a relatively high discount rate (of 
5%) compared to contemporary health economic practice in New Zealand (typically 3%). 
 
In 2012 a cost-effectiveness study was performed in Australia,[118] a country that shares 
many characteristics with New Zealand. This study reported that extending CWF to all 
communities of at least 1000 people would lead to improved population health (3700 
disability-adjusted life-years (DALYs), 95% uncertainty interval: 2200–5700 DALYs), and that 
there would be a 100% probability of this being cost saving. Furthermore, it found that by 
“averting 760,000 (430,000–1,300,000) child and adolescent caries lesions, the intervention 
can reduce the total cost of caries treatment by $95 million ($45 million–$170 million)” 
(Australian dollars).   
 
These New Zealand and Australian studies detailed above are compatible with other 
studies which indicate cost savings from CWF in the US,[119, 120] Australia,[121, 122] and 
Quebec, Canada.[123] A modelling study on CWF in South Africa also reported that 
benefits of CWF would exceed costs.[124] At least since the year 2000, there appear to be 
no published studies in the peer-reviewed literature that show that CWF is not cost-
effective (i.e., in communities over 1000 people and where the water is not naturally 
fluoridated). 
 

3.3 Dental fluorosis 
 
Dental fluorosis is a type of hypomineralisation of tooth enamel that manifests as visually 
detectable differences in enamel opacity. Fluorosis develops from pre-eruptive exposure to 
excess fluoride in susceptible children; its effects occur only while the teeth are forming in 
the jaw and before they erupt into the mouth (age <8 years). In the mildest forms, the tooth 
is fully functional but has cosmetic alterations – almost invisible opaque white spots. In 
more severely fluorosed teeth, the enamel is pitted and discoloured and is prone to fracture 
and wear. An explanation of the different levels of fluorosis is provided in table 3. There is a 
dose-response relationship between fluoride intake and fluorosis, even when intake level is 
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relatively low.[34, 96] A higher prevalence of dental fluorosis has been observed 
concomitantly with overall lower caries experience.[125] 
 
Table 3. Explanation of levels of fluorosis (scores according to the WHO Oral Health 
Surveys Manual)[126] 
0 = Normal.  Enamel surface is smooth, glossy and usually a pale creamy- white colour 

1 = Questionable The enamel shows slight aberrations in the translucent normal enamel and 
which may range from a few white flecks to occasional spots  

2 = Very mild Small opaque, paper-white areas scattered irregularly over the tooth but 
involving less than 25% of the labial tooth surface 

3 = Mild White opacities of the enamel involving more than 25%  but less than 50% of 
the tooth surface 

4 = Moderate The enamel surfaces show marked wear, and brown staining 
5 = Severe The enamel surfaces are severely affected and the hypoplasia is so marked that 

the general form of the tooth may be affected. There are pitted or worn areas 
and brown stains are widespread; the teeth often have a corroded appearance 

 
There are other conditions that appear similar to very mild fluorosis, most notably the white 
spotting of teeth caused by use of antibiotics such as amoxycillin during childhood.[127] 
Enamel hypomineralisation can also occur as a result of illness (e.g. measles) or other major 
upset during tooth formation. The common misdiagnosis of these conditions may 
contribute to an over-estimation of the overall prevalence of fluorosis.   
 
Dental fluorosis reflects overall fluoride absorption from all sources at a young age. The 
development and severity of fluorosis is highly dependent on the dose, duration, and 
timing of fluoride exposure.[34] The timing of fluoride exposure relative to developmental 
events for dentition is shown in table 4. The exposures listed therein do not imply that 
fluorosis can occur as a result of each exposure; for example, maternal fluoride intake 
during pregnancy and breastfeeding are unlikely to have a significant impact on the 
dentition of the fetus or nursing infant, unless intakes are extremely high (i.e. doses that 
would be toxic to the mother). From an aesthetic point of view, the only fluorosis that is of 
concern is that affecting the permanent incisors and canines, and the timing is restricted to 
a few years when the crowns of these teeth are forming.  
 
Table 4. Timing of fluoride exposure relative to developmental events for dentition 
Developmental event Timing Means of fluoride exposure 
Early ossification of jaw and 
development/ amelogenesis 
of deciduous teeth 

4-8 months in utero Maternal intake crossing 
placenta 

Eruption of deciduous teeth 6-24 months Systemic ingestion – breast 
milk or formula 

Amelogenesis of unerupted 
permanent teeth 

3 months to 5 years ingested milk 
(breast/formula/dairy), water, 
dental products 

Eruption of permanent teeth 
enamel surface 

5-16 years food, water, soft drinks, tea, 
dental products 
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3.3.1 Mechanisms of fluorosis 
The presence of excess amounts of fluoride during tooth formation can temporarily disturb 
the function of cells (ameloblasts) that secrete enamel-forming proteins during tooth 
development. Such disruption can cause hypomineralisation defects in the enamel of 
unerupted teeth,[75] and may represent a perturbation of fluoride’s cariostatic effects on 
stabilisation of calcium apatite crystals and proteins in enamel. Excess fluoride alters the 
activities of calcium-dependent proteases, resulting in a delay in protein removal and 
disrupted mineralisation at the maturation stage of enamel formation. Continuous intake of 
excess fluoride during and after the secretory phase increases the risk of these defects 
occurring.[128] 
 
There is some evidence for a genetic predisposition to fluorosis, possibly relating to 
differences in fluoride metabolism, which may explain some of the variability in fluorosis 
severity among individuals with similar fluoride intakes.[129]  

3.3.2 Infant formula and fluorosis risk 
Human breast milk is very low in fluoride, and it is clear that infants who are exclusively 
formula-fed have higher fluoride intakes than breastfed infants, and are thus at higher risk 
of dental fluorosis. However, the magnitude and significance of this increased risk is not 
clear. Levy et al.[130] suggested that the six- to nine-month-old period is most important 
for development of dental fluorosis in the primary teeth. An increase in fluorosis risk was 
found with greater intakes of reconstituted infant formula (with fluoridated water) between 
the ages of 3 and 9 months.[131] A review of changing trends in fluoride intake and 
fluorosis in infants[132] concurred that the higher risk of fluorosis in formula-fed infants 
related mainly to the reconstitution of powdered formula with fluoridated water (and not 
the formula itself), and suggested that, when feasible, low-fluoride water should be used. 
Erdal and Buchanan[133] used a health risk assessment approach to quantify fluoride 
intakes from infant formula and other sources associated with fluorosis in children. Their 
report supported concerns that a segment of the infant population in the US may be 
exposed to amounts of fluoride that elevate the risk of mild fluorosis, but the specific 
contribution of infant formula to this risk was not determined. It was again suggested that 
infant formula could be made up with low-fluoride water in order to reduce the potential 
risk. 
 
A 1977 study in Sweden had reported that intakes of 0.1 mg fluoride/kg bodyweight/day 
caused some fluorosis in formula-fed infants. At the time, it was assumed that this level 
could be consumed by low-weight infants fed formula in low fluoride areas, by normal-
weight infants in 0.8 mg/L fluoride areas, and by high-weight infants in 1.2-1.5 mg/L 
fluoride areas.[134] More recently, a systematic review found some data supporting the 
association between infant formula consumption and a higher prevalence of enamel 
fluorosis in permanent dentition, but considered the evidence for this effect to be 
weak.[135] The 2013 EFSA review determined that an intake of less than 0.1 mg F/kg 
bodyweight/day in children up to 8 years old corresponds to no significant occurrence of 
“moderate” forms of fluorosis in permanent teeth.[44]  
 
Recommendations in the US previously suggested that powdered infant formula should be 
reconstituted with low-fluoride water to reduce the risk of dental fluorosis, but updated 
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recommendations are to use water fluoridated at around 0.7 mg/L.[136] Advice from 
Australia indicates that infant formula is safe for consumption whether reconstituted with 
fluoridated or non-fluoridated water.[137] Fluoridated water supplies in New Zealand are 
also considered safe for use in infant formula, though as with recommendations elsewhere, 
if parents are concerned with the risk of mild fluorosis, low-fluoride bottled water can be 
used for reconstitution in order to reduce fluoride exposure in this age group. 
 

3.3.3 Topical fluorides and fluorosis risk 
Intake of fluoride from fluoridated water in infants and young children is clearly not the only 
risk factor for dental fluorosis. Higher intake of fluoridated toothpaste between 16 and 36 
months was also found to increase the risk of mild fluorosis.[131] A Cochrane review of 
topical fluoride and fluorosis in children found a statistically significant reduction in fluorosis 
if brushing of a child's teeth with fluoride toothpaste commenced after the age of 12 
months, based on observational studies (odds ratio 0.70).[138] Randomised controlled trials 
showed use of toothpaste with 1000 mg/L fluoride was associated with an increased risk of 
mild fluorosis. The review concluded that if fluorosis is of concern, the fluoride level of 
toothpaste for children under 6 should be <1000mg/L. For children considered at high risk 
for dental caries (by a dentist), the benefits of higher fluoride toothpaste may outweigh risks 
of fluorosis – but careful parental monitoring is recommended.[138] Young children should 
use only a smear of toothpaste and should be supervised during toothbrushing to ensure 
that toothpaste is not swallowed/eaten. 
 

3.3.4 Water fluoride levels associated with fluorosis 
The increased prevalence of fluorosis that has been observed since the 1970s has been 
primarily attributed to the widespread availability of discretionary fluorides such as 
fluoridated toothpaste, fluoride supplements, and professionally applied fluoride varnishes, 
because the increase has occurred in both fluoridated and nonfluoridated areas. An 
examination of fluorosis trends in the US from the 1930s to the 1980s showed that the 
largest increase in fluorosis prevalence occurred in areas with suboptimal water fluoride 
levels.[139] The NHS/York review[89, 90] estimated that the overall prevalence of any 
fluorosis is 48% in areas fluoridated at 1.0 mg/L, and predicted that fluorosis of aesthetic 
concern would affect 12.5% of the population drinking water at this level of fluoride. The 
report acknowledged, however, that there is some debate about the significance of the 
lowest fluorosis scores of each of the various indices for defining an individual as 
‘fluorosed’. 
 
In the US, some water supplies have natural fluoride levels around 4 mg/L, which is the 
concentration corresponding to the ‘maximum contaminant level goal’ (MCLG) – set by 
EPA. Severe enamel fluorosis occurs at an appreciable frequency, approximately 10% on 
average, among children in US communities with water fluoride concentrations at or near 
the current MCLG of 4 mg/L.[46] The prevalence of severe enamel fluorosis is very low (near 
zero) at fluoride concentrations below 2 mg/L. 
 
The high levels of fluoride approaching the MCLG in the US are not found in drinking water 
in New Zealand, where most water supplies are below 1.0 mg/L fluoride (and closer to 0.7-
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0.8 mg/L) most of the time. The NZ Oral Health Survey 2009[66] reported that 44.5% of 8–
30-year-olds in New Zealand had some dental fluorosis, with the majority of fluorosis being 
‘questionable’ or very mild; i.e. effects that are only identified by dental examination. 
Moderate dental fluorosis was rare (2.0%), and severe fluorosis was not observed (0.0%). In 
9-year-old children living continuously throughout their lives in fluoridated areas of 
Southland, ‘questionable’ mild to moderate fluorosis could be detected by a dental 
professional in around 29%. Very mild, mild or moderate fluorosis was equally prevalent 
between fluoridated and nonfluoridated areas.[66] 
 
A 2011 analysis by the US Department of Health and Human Service of fluorosis trends and 
fluoride concentrations showed that a plateau in the caries-preventive effects of fluoride 
occurred as levels in water increased between 0.7 and 1.2 mg/L, but that the percentage of 
children with at least very mild dental fluorosis continued to increase with increasing 
fluoride concentrations. This led to a proposal that the fluoride concentration for 
fluoridated water supplies should be adjusted to 0.7 mg/L rather than a range between 0.7 
and 1.2 mg/L.[7] An evaluation of fluorosis prevalence in children before and after a minor 
downward adjustment in target fluoride levels (from 1.0 to 0.7 mg/L) in Hong Kong drinking 
water showed that fluorosis was less prevalent in children who were born after the reduction 
than in cohorts born before. Older cohorts with longer exposure to the higher fluoride 
concentration had correspondingly higher, but generally mild fluorosis prevalence.[140] 
Although it was not assessed directly in this study, a previous survey suggested that this 
reduction in fluorosis did not occur at the expense of increased dental caries, as the 
prevalence of caries continued to decline in Hong Kong during the period of the 
study.[141]  

A 2010 report by the US EPA,[49] using studies that analysed caries scores in relation to 
fluorosis scores, found a U-shaped fluoride-caries relationship (i.e. high caries with both low 
[<0.5 mg/L] and high [>4 mg/L] fluoride) but a linear fluoride-fluorosis relationship (low 
fluorosis with low fluoride, high with high). Optimum fluoride between 0.7 and 1.0 was 
protective against caries and had minimal impact on fluorosis incidence. 

3.3.5 Fluorosis of aesthetic concern  
It is important to note that the seemingly high prevalence of fluorosis reported in some 
studies and systematic reviews includes mainly mild and very mild (and sometimes 
questionable) degrees of fluorosis, with only a small proportion that would be considered 
to be of aesthetic concern.  
 
Surveys have shown that very mild to mild dental fluorosis is not associated with negative 
impact on perception of oral health,[142] and that adolescents actually preferred the 
whiteness associated with mild fluorosis.[143] In a recent study, adolescents answered a 
questionnaire regarding the impact of enamel fluorosis on dental aesthetics, older 
adolescents rated photographs of mild fluorosis more favorably than younger ones. A 
fluorosis score indicative of moderate fluorosis was the level considered to have aesthetic 
significance. Carious teeth were rated significantly lower than fluorosed teeth.[144]  
 
Findings from a longitudinal cohort study of 314 South Australian children (aged 8-13 years) 
analysing the natural history of dental fluorosis were presented at the 2013 conference of 

CPS2019-0965 
Attachment 2 

Letter 20a



	   44	  

the International Association for Dental Research (IADR). The data showed that the diffuse 
mottling of enamel indicative of fluorosis fades during the adolescent years, with over 60% 
of teeth with mild fluorosis at baseline in 2003-4 showing no fluorosis at follow-up in 2010-
11.[145] These changes are most likely the result of ongoing mineralisation by saliva. 
 
 

4. Water fluoridation and potential health risks 
 
A number of potential adverse effects of the consumption of fluoride have been suggested, 
though many have only been reported in areas where the natural level of fluoride in water is 
very high. Reports of possible adverse effects have been systematically reviewed in both 
the York review[89] and the more recent Australian NHMRC review.[91] Although the York 
review excluded a large number of cross-sectional studies when assessing CWF benefits, it 
included all studies for evaluation of potential adverse effects. The NHMRC used similar 
inclusion criteria. Evidence from these reviews as well as subsequent studies supporting or 
refuting these claims is evaluated below. 
 

4.1 General toxicity 
 
Over the years, fluoride has been tested in many of the same assays and test systems that 
are applied in the safety evaluation of new drugs and pesticides, including in vitro/in vivo 
genotoxicity assays, acute and chronic dose toxicity assays, and 2-year carcinogenicity 
studies in rats and mice.[59]  
 
Acute toxic doses in animals are several hundred times higher than human intake levels in 
CWF areas (typically 0.05-0.1 mg/kg/day). Multiple-dose animal experiments show potential 
adverse effects on bone, liver, kidney, heart and testes, but only at doses greater than 4.5 
mg/kg/day – again, far exceeding typical human exposures.[59] With regard to 
genotoxicity, various assays have shown inconsistent results. Fluoride does not show 
mutagenic potential in standard bacterial systems, but at high doses can produce 
chromosome aberrations in mammalian cells.[146] The 2002 WHO/IPCS[59] and 2006 NRC 
reviews[46] considered the evidence for genotoxic effects of fluoride, including assays using 
blood from people exposed to high levels of fluoride, to be inconclusive, and not relevant 
to exposures to humans from intentionally fluoridated water.  
 
The York review[89] did not include analysis of in vitro or animal studies because the 
reviewers considered the available human data to be the most relevant in assessing the 
potential effect of doses used in CWF schemes, outweighing the potential effects of very 
high doses administered to animals or applied to cells in in vitro toxicity studies.  
 
Nonetheless, animal and in vitro studies can generate mechanistic and toxicological data 
that provide biological plausibility for claims of cause and effect. Where appropriate, results 
of these toxicity studies will be described as background to the review of each type of 
potential human adverse effect in the following sections.  
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4.2 Cancer 
 
A number of studies have investigated hypothetical mechanisms by which fluoride could act 
as a potential carcinogen, either directly via genotoxic or mitogenic effects, or indirectly via 
effects on thyroid and immune function. These studies were reviewed in a recent analysis by 
the California EPA,[147] which considered that an effect of fluoride on the development of 
osteosarcoma was mechanistically plausible, but concurred with previous analyses that 
human epidemiological evidence for fluoride carcinogenicity has not been demonstrated. 

4.2.1 Animal data 
A large number of animal carcinogenicity studies have been reported, and to date no 
effects have been observed at concentrations relevant to intentionally fluoridated drinking 
water.  In most studies in which fluoride was administered orally to rodents, no mutagenic 
effects were observed. The most comprehensive carcinogenicity studies were conducted as 
part of the US National Toxicology Program (NTP) in the early 1990s. The first study showed 
a small number of bone cancers in male rats (but not in mice or female rats) exposed to 
fluoride in drinking water at concentrations up to 175 mg/L (intakes of 2.5-4.1 mg/kg body 
weight/day – 50 times the typical human exposure).[148] A follow-up NTP study found no 
increase in risk when fluoride concentrations were increased to 250 mg/L.[149]  
 
Animal data have not shown a positive link to other forms of cancer. A two-year diet study 
in male and female rats (4-25 mg/kg/day in food) found no treatment-related tumors of any 
type despite clear signs of fluoride toxicity in teeth, bones, and stomach[150] A further 
study which showed an increased incidence of non-malignant osteomas in mice was 
confounded by possible effects of retroviral infection; thus the osteomas cannot be 
interpreted as an effect of fluoride.[151] In the more than 20 years since these studies were 
published, no experimental evidence of an association between cancer and fluoride has 
been reported. 

4.2.2 Human data 
Most studies have not found any association between fluoride and cancer in humans, even 
after decades of exposure in some populations. This includes industrial exposures as 
recorded and analysed by the US ATSDR.[37] A 1985 review of epidemiological evidence 
gathered since the introduction of CWF (~70 studies using data from 12 different 
countries), which included a commissioned reevaluation of some of the data,[152] found an 
absence of demonstrable effects on cancer rates following long-term exposures to either 
naturally elevated levels of fluoridated water or artificially fluoridated water supplies. The 
review found that studies suggesting an association between CWF and cancer had failed to 
consider the effects of social and environmental differences between the comparator 
groups, had applied and/or selected data inappropriately, and/or made errors in analyses. 
More rigourously conducted studies in the UK, Canada, Australia, and New Zealand did not 
reveal any association between CWF and cancer. The large human populations observed, 
and the consistency of the findings from many different sources of data in multiple 
countries, allowed the reviewers to conclude that CWF was not linked to cancer. 
 

CPS2019-0965 
Attachment 2 

Letter 20a



	   46	  

An ecological study of nine communities in the US examined cancer incidence rates in 36 
body sites in relation to the proportion of residents supplied with CWF. Rates were 
positively correlated with the proportion of residents with CWF for 23 cancer types, 
negatively for four types, and for nine types no significant relationship was seen.[153] This 
study is considered to be flawed because actual fluoride concentrations were neither 
measured nor considered, and no adjustments for other causes of cancer were made. 
 
Two additional ecological studies reported either no association[154] or an inverse 
relationship between water fluoride levels and cancer incidence (i.e. low cancer incidence in 
areas with high fluoride concentrations in the drinking water),[155] but these studies are 
also of low validity and should be interpreted with caution. 

4.2.3 Osteosarcoma 
Bone cancers have received attention because of fluoride’s deposition in bone. A number 
of studies have been conducted in human populations to evaluate the potential association 
of CWF with osteosarcoma (a rare cancer, but the most common type of bone cancer). A 
1993 review by the US NRC Committee on Health Effects of Ingested Fluoride[36] 
concluded that the weight of evidence available at that time did not support an association 
between fluoridation and osteosarcoma. A 1995 case-control study in osteosarcoma 
patients under the age of 25[156] found an inverse relationship between total fluoride 
exposures and osteosarcoma in males, (that is, high concentrations of fluoride were 
associated with less cancer), but no association in females. The study concluded that CWF 
exposure does not increase the risk of osteosarcoma, and may be protective. Other case-
control studies also failed to find a link between CWF and osteosarcoma.[157, 158] The 
York review in 2000 concluded that there was no clear association between exposure to 
fluoridated water and risks of osteosarcoma or other cancers.[89] 
 
A study published since the York review by Bassin et al.[159] has been the source of many 
claims linking fluoridated water with osteosarcoma. The study used a hospital-based case-
control design with fluoride exposure assessment based on retrospectively collected data. 
A statistically significant increased risk was observed for males who were exposed to CWF 
at the upper end of the CDC target level (1.2 mg/L F) between 6 and 8 years of age, a time 
that coincides with the mid-childhood growth spurt in boys. No increased risk was observed 
in females. A subsequent correspondence submitted by some of the study’s co-
investigators warned that the findings of this preliminary study were not replicated in the 
larger study.[160] Patients recruited later than those in the preliminary subset agreed to 
provide bone samples in which the levels of fluoride could be tested, as fluoride levels in 
bone serve as an objective biomarker of chronic fluoride exposure. It has since been 
reported that bone fluoride levels in these samples did not correlate with the occurrence of 
osteosarcoma.[161] 
 
Systematic reviews including the 2006 NRC review,[46] the 2007 NHMRC review,[91] and 
the 2011 SCHER report[34] all concluded that based on the best available evidence, 
fluoride could not be classified as carcinogenic in humans. 
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More recent studies have not changed this conclusion (see Appendix table A4 for a 
summary of cancer epidemiology data/conclusions and key animal studies): 

• Analysis of data from the Northern Ireland Cancer Registry (NICR) and the National 
Cancer Registry of Ireland (NCRI) in 2011 on osteosarcoma incidence found no 
difference in incidence rates between fluoridated Republic of Ireland and non-
fluoridated Northern Ireland (though no statistics were presented for specific age 
groups under 25 years).[162]   

• An ecological analysis in 2012 of CDC Wonder database data on osteosarcoma 
incidence and fluoride in drinking water concluded that water fluoride status has no 
influence on osteosarcoma incidence rates.[163] 

• A large and detailed study in England, Scotland and Wales, published in 2014, 
included 2566 cases of osteosarcoma and 1650 cases of Ewing sarcoma (a rare bone 
cancer) diagnosed in 1980-2005 and data on fluoride levels in small areas of 
residence. The analysis, which is more informative than those of previous ecological 
studies, found no correlation between fluoridated water consumption and these 
cancers.[164] 

• A recent Water Fluoridation Health Monitoring report published by Public Health 
England[95] found no evidence of a positive association between fluoridation and 
osteosarcoma or other forms of cancer. 

• Finally, in the New Zealand context, National Fluoridation Information Service (NFIS) 
data from New Zealand cancer registries from 2000-2008 shows no evidence of 
association between osteosarcoma incidence and residence in water fluoridated 
areas.[165] 

 
 

4.3 Skeletal effects 

4.3.1 Animal studies 
Fluoride naturally accumulates in bone, but its prolonged maintenance there requires a rate 
of uptake equal to or exceeding the rate of clearance.[166] Thus, from a mechanistic 
viewpoint, fluoride may be expected to have effects on bone following high and prolonged 
exposure. Chronic, high-dose fluoride exposure studies in rats (22-50 mg/L in drinking 
water for up to 18 months) have shown inhibition of bone mineralization and reduced 
femoral bone strength, and bone remodelling alterations were observed in pigs given 
fluoride at 2 mg/kg/day.[59] These exposures are 20-50 times those experienced by people 
drinking optimally fluoridated water, but are relevant to areas of endemic fluorosis where 
natural fluoride levels are very high.  
 
When considering exposures closer to those associated with CWF, evidence from animal 
studies suggests that a water fluoride level of 1 mg/L may lead to increased bone strength, 
while levels ≥4 mg/L may cause a decrease in bone strength.[167] 

4.3.2 Skeletal fluorosis 
Skeletal fluorosis is the result of very high fluoride intake over long periods of time – e.g. 
intakes of 20 mg/day over periods of 20 years or more cause crippling fluorosis 
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characterised by osteomalacia, osteoporosis, and/or osteosclerosis. Areas of the world 
where this is prevalent include parts of India, China, South Africa, and Tanzania.  
 

The NRC 2006 report used modelling to test whether the EPA MCLG (4 mg/L) was 
protective against skeletal fluorosis.[46] The model estimated that bone fluoride 
concentrations resulting from lifetime exposure to fluoride in drinking water at 2 mg/L  or 4 
mg/L  fall within or exceed the ranges historically associated with stage II and stage III 
skeletal fluorosis. However bone fluoride concentrations at which skeletal fluorosis occur 
can vary widely.  The potential for fluoride accumulation in the skeleton is increased in 
patients with reduced renal function, who therefore have a higher risk for skeletal fluorosis. 
Nonetheless, evidence indicates that high fluoride intakes are still required (e.g. 
consumption of 4-8 L/day of water containing fluoride at 2-3 mg/L, or 2-4 L/day at 8.5 
mg/L) to become symptomatic.[46] According to the ATSDR, skeletal fluorosis is extremely 
rare in the United States; it has occurred in some people consuming greater than 30 times 
the amount of fluoride typically found in fluoridated water.[37] Skeletal fluorosis has not 
been known to occur in New Zealand. 

4.3.3 Fractures 
The effects of fluoride intake on fracture risk and bone strength have been studied in animal 
models and in a large number of epidemiological studies, which have been extensively 
reviewed in the NRC report.[46], and more recently in a dose-response analysis by the US 
EPA.[49] The weight of evidence indicates that increasing amounts of fluoride might 
increase bone volume, but there is less strength per unit volume. The ATSDR found that 
fluoride at five times the level found in fluoridated water can result in denser bones that 
may be more brittle than normal bone and may increase the risk of fracture in older 
individuals.[37] 
 
When study results were combined, a dose-response relationship indicated a gradient of 
exposure and increasing fracture risk at fluoride concentrations between 1.0 and 4.0 
mg/L.[46, 49] The EPA review council concluded that lifetime exposure to fluoride at 
drinking-water concentrations of 4 mg/L or higher is likely to increase fracture rates in the 
population, compared with exposure to 1 mg/L, particularly in some demographic 
subgroups that are prone to accumulate fluoride into their bones (e.g., people with renal 
disease).   
 
It should be noted that in many of the studies, the reference group was exposed to 1.0 
mg/L fluoride in drinking water, and fracture rates were compared with groups having 
higher exposures. This makes these studies somewhat irrelevant to studying the effect of 
CWF. A study in Chinese populations with water fluoride levels ranging from 0.25 to 7.97 
mg/L found a U-shaped pattern for prevalence of bone fracture and fluoride level; i.e. both 
high and low fluoride levels were associated with increased risk.[168] The lowest fracture 
rate was observed in populations where the fluoride concentration in water was 1-1.06 
mg/L – near optimal levels used in CWF.  
 
The York report[89] reviewed 29 studies (all of low validity) that assessed whether there was 
an association between water fluoridation and bone fractures or bone development 
problems. No evidence of an elevated risk of fractures could be attributed to water 
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fluoridation at optimal levels. In children, intake of fluoridated water does not appear to 
affect bone density parameters through adolescence.[169] 
 
 

4.4 Neurotoxicity/IQ effects 

4.4.1 Animal studies 
Animal studies using extremely high doses of fluoride have revealed various deficits in 
learning and behaviour following prolonged exposure. For example, Pereira et al.[170] 
studied rats fed 100 mg/L fluoride in drinking water for 30 days – 100 times the level in 
optimally fluoridated water – and noted memory deficits compared with rats who were not 
dosed with fluoride. Other studies fed rats sodium fluoride by gavage at a level of 5.0 
mg/kg/day – again 100 times the recommended level for children (0.05 mg/kg/day). In one 
study, rats consuming fluoridated water (0, 2.9, 5.7, 11.5 mg/kg body weight/day) showed 
no evidence of learning deficits in any of the fluoride-exposed groups.[171] This represents 
chronic ingestion up to 230-fold higher than that experienced by humans whose main 
source of fluoride is fluoridated water. While these studies are informative from a high-
dose, chronic toxicity standpoint, they have little relevance for typical exposures to humans 
from drinking water at levels used in CWF regimens. 

4.4.2 Human studies 
Recently there have been a number of reports from China and other areas where fluoride 
levels in groundwater are naturally very high (fluorosis endemic regions) claiming an 
association between high water fluoride levels and slightly reduced intelligence (measured 
as IQ) in children. These studies, which were almost all of very low validity (no adjustment 
for confounding variables, population level data), were reviewed and meta-analysed by 
Choi et al,[172] who concluded that the results supported a possibility of adverse 
neurodevelopmental effects of high fluoride intake. The definition of ‘high’ fluoride varied 
considerably in these studies, but most levels were higher than those considered 
acceptable in the US, and much higher than any level found in New Zealand. In many cases 
the fluoride level of the ‘low’ fluoride group was similar to that of artificially fluoridated 
regions of New Zealand. Setting aside the methodological failings of these studies, Choi et 
al. determined that the standardised weighted mean difference in IQ scores between 
"exposed" and reference populations was only -0.45. The authors themselves note that this 
difference is so small that it "may be within the measurement error of IQ testing".[172] The 
studies considered only fluoride exposure from drinking water at the population level, 
although it is likely that other significant environmental sources of fluoride exposure may 
have been overlooked. In China, for example, grains and other foods are often 
contaminated with fluoride from coal fires.[173] Most of the studies fail to consider the 
effects of lead, arsenic, iodine deficiency, socioeconomic status, or nutritional status of the 
children; thus the strength of evidence is questionable,[46] and not considered relevant to 
the situation in New Zealand.[174] The 2011 SCHER report also concluded that human 
studies do not support the conclusion that fluoride in drinking water impairs children’s 
development at levels permitted in the EU.[34] 
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In including fluoride in a list of chemicals possibly causing human developmental toxicity, 
Grandjean and Landrigan[175] cite only the Choi et al.[172] review, of which Grandjean is a 
coauthor, as evidence. While no plausible biological mechanism explains the alleged 
association of fluoride with IQ, overall there is some evidence of possible, slight adverse 
effect on the developing brain at high fluoride concentrations. There is no convincing 
evidence of neurological effects at fluoride concentrations achieved by CWF. 
 
A recently published prospective, longitudinal study in New Zealand compared data on IQ 
and reasoning abilities in a cohort of 1037 individuals born in 1972-73.  IQ was assessed at 
ages 7, 9, 11 and 13 years and averaged into a measure of childhood IQ. Adult IQ was 
assessed at the age of 38 years.  Early-life exposure to fluoride from a variety of sources 
was recorded using prospective data, and adjustment was made for potential confounding 
variables. This relatively high quality study revealed no evidence that water fluoridation 
affects neurological development or IQ.[176] 
 
 

4.5 Other effects 

4.5.1 Reproductive and related effects 
No laboratory animal studies have reported reproductive toxicity at low fluoride doses.[37] 
Decreased fertility and sperm and testes damage have been observed in laboratory animals 
(rats) at extremely high doses (over 100 times higher than levels of fluoridated water). Other 
studies reviewed by the ATSDR found no effect.[37] The 2006 NRC review of EPA fluoride 
standards[46] concluded that adverse reproductive and developmental outcomes occur 
only at very high concentrations that are unlikely to be encountered by US populations. 
Although a single, small study on rats exposed to 2, 4, and 6 mg/L sodium fluoride for 6 
months reported adverse affects on fertility and reproduction (reduced sperm motility),[177] 
other larger studies have shown no reproductive effects over multiple generations of rats 
exposed to fluoride in drinking water at doses up to 175 mg/L[178-180] and no effects on 
spermatogenesis in doses up to 100 mg/L.[181, 182] A study of Mexican men found that 
fluoride intakes up to 27 mg/day did not affect sperm motility or other sperm parameters. 
Some of the men had occupational exposure to fluoride in addition to exposure from 
drinking water at a concentration of ≥3 mg/L.[183] 
 
Rats exposed to very high doses of sodium fluoride (100 or 200 mg/L) in drinking water for 
6 months exhibit ovarian dysfunction, possibly as a result of increased oxidative stress in 
ovarian cells.[184] Female fertility also decreased following 12 weeks of exposure of rats to 
these same excessive concentrations of fluoride. The daily fluoride intake of these rats was 
5.2 mg/kg/day.[185] 
 
The York review in 2000[89] did not find any evidence of fluoride-attributable reproductive 
toxicity in humans, and the 2006 NRC review of EPA fluoride standards[46] concluded that 
adverse reproductive and developmental outcomes occur only at very high concentrations 
that are unlikely to be encountered by U.S. populations. Equally, these high concentrations 
of fluoride are unlikely to be found in New Zealand. The 2011 SCHER report[34] found no 
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new studies indicating that fluoride in drinking water influences human reproductive 
capacity. No additional studies have been identified since this review.  

Birth defects 
Animal studies have not found any increase in the incidence of birth defects at doses that 
do not cause maternal toxicity (i.e. the fetus is not more sensitive than the mother).[37] This, 
in combination with the lack of clear genotoxicity data, brings into question the plausibility 
of fluoride having a potential effect on the incidence of birth defects, particularly at the low 
exposure levels associated with CWF. 
 
Nonetheless, several epidemiological studies have looked at the incidence of Down’s 
Syndrome births in relation to fluoridation status. Early links between CWF and Down’s 
syndrome were refuted by later studies.[186, 187] Takahashi[188] reworked the data of the 
later studies and claimed that fluoride exposure in optimally fluoridated areas was 
associated with increased risk of Down syndrome for younger mothers (<30-32y). However, 
a systematic review by Whiting et al.[189] judged all of the available evidence as being of 
low validity (see Appendix table 1 for criteria) as the studies did not properly assess or 
adjust for multiple confounding factors, and no conclusion of a link between fluoride 
exposure and Down’s syndrome could be drawn.  
 
The Water Fluoridation Health Monitoring Report for England 2014[95] analysed the 
ditribution of Down’s syndrome births in 324 local authorities by fluoridation status and also 
found no evidence of an association of CWF with Down’s syndrome.  

Sudden Unexplained Death of an Infant (SUDI) 
Studies from New Zealand [190, 191] found no association between fluoride and SUDI (also 
known as ‘sudden infant death syndrome’ or ‘cot death’). In one of those studies[191], a 
nationwide case-control database of SUDI was evaluated for fluoride exposure status and 
controlled for the method of infant feeding (breast or reconstituted formula) with the 
conclusion that exposure to fluoridated water prenatally or postnatally at the time of death 
did not affect the relative risk of SUDI. 

4.5.2 Endocrine effects 
Questions have been raised about potential thyroid impacts from fluoridated drinking 
water. Studies of animals with iodine deficiency showed effects on thyroid function at 
fluoride doses of 3-6 mg/kg/day,[192-194] and in one study, at doses in the range of 0.4-
0.6 mg/kg/day.[192] The levels of thyroid hormones T3, T4, and TSH are altered in 
response to excess fluoride in rodents.[59]  
 
The mechanisms of potential fluoride effects on endocrine organs and hormones have been 
extensively reviewed by the NRC.[46] Most of the reviewed animal studies were designed 
to ascertain whether certain effects occurred, and not to determine the lowest exposures at 
which they occurred. The report concluded that fluoride (at unspecified levels) can affect 
normal endocrine function or response, and that better characterisation of fluoride 
exposure in humans in epidemiological studies is needed to investigate the potential 
endocrine effects of fluoride. Two small studies in India that examined the relationship 
between dental fluorosis and thyroid hormone alterations yielded contradictory results. 
[195, 196]   
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Studies conducted in areas of endemic fluorosis suggest that excess fluoride may be 
associated with thyroid disturbances similar to those observed in iodine deficiency (e.g. 
goitre), and that high fluoride intake could exacerbate the effects of iodine deficiency. A 
review of the literature to 1984, including well-controlled studies in large populations 
exposed to fluoride over long periods, found no convincing evidence of a link between 
human goitre and fluoride intake.[197] Systematic analysis of studies by the NHS/York 
review[89] also yielded no significant association between fluoride levels in water and the 
prevalence of goitre. The York review included a study by Jooste et al.,[198] which 
examined the prevalence of childhood goitre in relation to water fluoride levels in six towns 
in the Northern Cape of South Africa where iodine deficiency was not noted. The study 
found that goitre prevalence did not correlate with fluoride levels: although goitre 
prevalence was highest in towns with high fluoride (where moderate to severe dental 
fluorosis was prevalent), it was also high in towns with low fluoride levels, and lowest in one 
town with optimal fluoride. The authors suggested that the high rates of stunting and 
undernutrition in the other towns predisposed the children to the risk of goitre 
development, which could be exacerbated in the presence of excess fluoride.  
 
Both the NHS/York (2000)[89] and the SCHER (2011)[34] reviews concluded that neither 
animal or human studies to date support a role for fluoride-induced thyroid perturbations in 
humans in the absence of iodine deficiency.[34]  
 

4.5.3 Cardiovascular and renal effects 
Because fluoride accumulates in calcified tissues, there is a suggestion that exposure to 
fluoride will affect aortic calcification. In fact in animal studies, fluoride (50 mg/L in drinking 
water) did not affect the deposition of calcium in rat aorta – but blocked increase in 
phosphorus (in vivo and in vitro models). A number of studies indicate that fluoride may 
reduce aortic calcification in experimental animals and humans.[199] This preventive effect 
was recently confirmed by in vitro experiments, but in vivo findings from the same studies 
showed the opposite result – that phosphate-induced aortic calcification was accelerated 
following exposure of uremic rats to fluoride in water at around 1.5 mg/L.[200] The authors 
suggested that chronic kidney disease could be aggravated by relatively low concentrations 
of fluoride, which (in turn) accelerates vascular calcification. However, further studies are 
required to test this hypothesis. 
 
Liu et al.[201] conducted a cross-sectional analysis of the possible relationship between 
excess fluoride intake from drinking water and carotid atherosclerosis development in 
adults in fluoride endemic areas of China. They reported a correlation between 
atherosclerosis prevalence and water fluoride concentration. However, no attempt was 
made to adjust for confounding variables or moving between regions. The ‘normal’ fluoride 
level group (considered low in this study) had mean fluoride water level of 0.85 mg/L (range 
0.04-1.20 mg/L), which is similar to or higher than CWF levels in New Zealand. 
Epidemiological research suggests no link between water fluoride levels and heart 
attacks.[202-204] 
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A 1987 clinical case report suggested a possible link between long-term exposure to high-
fluoride water (8.5 mg/L) and the development of renal disease,[205] but other studies and 
systematic reviews have found no evidence that consumption of optimally fluoridated 
drinking water increases the risk of developing kidney disease. However, individuals with 
impaired kidney function experience higher/more prolonged fluoride exposure after 
ingestion because of reduced urinary fluoride excretion, and those with end stage kidney 
disease may be at greater risk of fluorosis.[206] 
 
The Water Fluoridation Health Monitoring Report for England 2014[95] analysed the 
incidence of kidney stones in relation to CWF and found evidence that the incidence was 
lower in fluoridated areas than in non-fluoridated areas. 

4.5.4 Immunological effects 
There are two types of potential effects of fluoride on the immune system – hypersensitivity 
reactions and immunotoxicity effects (weakening of the immune system). Information on 
both is limited. Earlier reviews concluded that the evidence did not support claims that 
fluoride was allergenic.[36, 87] The NRC committee, who analysed effects of fluoride in 
drinking water at the EPAs MCLG level of 4 mg/L, did not find any human studies where 
immune effects were carefully documented. The report suggested that immunosuppressed 
individuals could be at greater risk of potential immunological effects of fluoride. 
 
An interesting case is presented by a study in Kuopio Finland, where a planned and 
publicised discontinuation of CWF was carried out one month early, without the public 
being told. Surveys were taken at three time points: 1) when the public was aware CWF was 
currently implemented, 2) when the public believed CWF was still implemented but it had 
been discontinued, and 3) when the public was aware the CWF had been discontinued. 
Symptoms of allergic skin reactions were reported for surveys 1 and 2 but the number of 
reports substantially diminished in survey 3, suggesting that some ‘reactions’ to fluoride 
were related to beliefs rather than actual exposure.[207] 
 
 

4.6 Impact on specific demographic groups 

4.6.1 Pregnant women 
Pregnant women are not themselves any more vulnerable to the effects of fluoride than 
their non-pregnant counterparts, but they may have concerns about fluoride ingestion and 
its possible effects on their unborn fetuses. In humans, fluoride crosses the placenta and is 
transferred from mother to fetus,[208] but there is also evidence that the placenta may act 
as a partial barrier to accumulation of fluoride in the fetal circulation, since levels  in 
amniotic fluid and cord blood are lower than in maternal blood. None of the major reviews 
of fluoride effects (2000 NHS/York,[89] NHMRC 2007,[91] SCHER 2011[34] found any 
evidence of reproductive toxicity attributable to fluoride at or around levels used for CWF.  
No new data have been published since these reviews. 
 
In the past, fluoride supplements were recommended for pregnant women as fluoride was 
considered beneficial to fetal tooth development. The first enamel is formed in the 
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developing fetus around the third to fourth month of gestation. Although fluoride is not 
essential for tooth development, enamel containing fluoroapatite is more resistant to acids 
(dissolves at a lower pH) than enamel containing only hydroxyapatite.[73, 209] However, 
studies of fluoride supplementation in pregnancy have not shown them to be effective, and 
because of the possibility of increased risk of fluorosis, fluoride supplements are no longer 
recommended. 
 
Physiological changes occurring in pregnancy can negatively affect maternal oral health. 
There is also evidence for in utero transmission of cariogenic bacteria from mother to 
child.[210] The American Academy of Pediatric Dentistry considers perinatal fluoride 
exposure a protective factor against the development of early childhood caries by helping 
to delay colonisation of the infant oral cavity by cariogenic bacteria.[211] Pregnant women 
are therefore encouraged to use fluoridated toothpaste and to consume fluoridated water. 

4.6.2 Formula-fed infants 
There is no evidence that typical fluoride intakes from formula feeding, using optimally 
fluoridated water for reconstitution, has any adverse effects on infant or child development 
aside from a possible greater risk of dental fluorosis. Feeding with formula reconstituted 
with fluoridated water may be associated with lower caries experience in permanent 
teeth.[212] 
 
The American Dental Association have provided evidence-based recommendations[136] 
that suggest infant formula can be made up with ‘optimally fluoridated’ drinking water (now 
0.7 mg/L in the US), but that parents should be aware of the potential risk for development 
of mild enamel fluorosis. If fluorosis is a concern, or in areas where local water supplies 
contain fluoride at higher levels, ready-to-feed formulas or powdered formulas 
reconstituted with low-fluoride water are recommended. 

4.6.3 Young children 
It is possible that some children in New Zealand could exceed the UL for fluoride intake 
when fluoridated water is consumed, although most evidence points to the effect of 
swallowing toothpaste in contributing to excess fluoride intake, and the development of 
mild to moderate fluorosis in young children.[39] Very young children should be supervised 
while toothbrushing, and should use only a smear of toothpaste with a fluoride 
concentration of 1000 ppm. 
 
The UL for fluoride intake in children is based on the endpoint of increased risk of moderate 
dental fluorosis. Because moderate fluorosis is very rare in New Zealand, the level of 
exceedance of UL that may occur in New Zealand children is not considered to be a safety 
concern.[213] 
 
4.6.4 Elderly  
Fluoride plasma and bone concentrations tend to increase with age, partially due to 
accumulation over time, and also to decreased renal clearance. [46] The elderly are 
therefore likely to have relatively higher bone fluoride concentrations. However, 
epidemiological data to date do not suggest any increased risk of fracture due to fluoride 
exposure in this older population.  Nevertheless, the NRC review[46] suggested that more 
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research is needed on bone concentrations in the elderly as a potentially sensitive 
population. A recent EPA study analysing exposure and risks [51] suggested that 0.08 
mg/kg/day intake of fluoride was protective against fractures in all populations (including 
vulnerable groups).  

4.6.5 Renal-impaired individuals 
Chronic kidney disease affects a significant proportion of the New Zealand population, with 
a particularly high prevalence among Māori and Pacific people. Numbers of affected 
individuals are increasing due to the increasing prevalence of hypertension and diabetes. 
Because the kidney is the major route of excretion, blood fluoride concentrations are 
typically elevated in patients with kidney disease.[214, 215] Only a few studies have 
examined fluoride concentrations in bone in renal patients, but these have noted markedly 
elevated (possibly up to 2-fold) bone fluoride levels[46]. However, the potential effect of 
these higher bone fluoride levels is currently unknown. Adverse effects of fluoride exposure 
from CWF in renal-impaired individuals have not been documented. However, the scarcity 
of data indicates that further studies are required.  

 

5. Summary  
 
A large number of studies and systematic reviews have concluded that water fluoridation is 
an effective preventive measure against tooth decay that reaches all segments of the 
population, and is particularly beneficial to those most in need of improved oral health. 
Extensive analyses of potential adverse effects have not found evidence that the levels of 
fluoride used for community water fluoridation schemes contribute any increased risk to 
public health, though there is a narrow range between optimal dental health effectiveness 
and a risk of mild dental fluorosis.  
 
In establishing guidelines for drinking-water quality, the WHO notes that fluoride is one of 
few chemicals for which the contribution from drinking water to overall intake is an 
important factor in preventing disease. Conversely, it is also noted as causing adverse 
health effects from exposure through drinking water when present in excessive quantity. 
WHO states that “it may not be possible to achieve effective fluoride-based caries 
prevention without some degree of dental fluorosis, regardless of which methods are 
chosen to maintain a low level of fluoride in the mouth”[216] A guideline value of 1.5 mg/L 
fluoride in drinking water has been recommended as a level at which dental fluorosis should 
be minimal.[10] A 2011 update of the WHO Guidelines for Drinking-Water Quality 
concluded that this guideline value should be maintained, as there is no new evidence to 
suggest a need for revision.[21] For optimal dental health, WHO suggests that the optimal 
range should be 0.8-1.0 mg/L, and that drinking water supplies should have fluoride levels 
raised or lowered to this range if possible.[100, 217] 
 
Water fluoridation in New Zealand has been ongoing since the 1950s, with notable benefits 
to the oral health of its residents. The levels of fluoride found naturally in New Zealand 
water sources (typically 0.1-0.2 mg/L) are below those known to benefit oral health, but are 
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adjusted to between 0.7 and 1.0 mg/L (usually ~0.8 mg/L) in areas served by CWF 
schemes. The most recent New Zealand Oral Health Survey[66] indicated that fluoridation 
continues to be of benefit to communities that receive it, despite overall reductions in tooth 
decay that have resulted from widespread use of fluoridated dental products since the mid-
1970s. The prevalence of fluorosis of aesthetic concern is minimal in New Zealand, and is 
not different between fluoridated and non-fluoridated communities, confirming that a 
substantial proportion of the risk is attributable to the intake of fluoride from sources other 
than water (most notably, the swallowing of high-fluoride toothpaste by young children). 
The current fluoridation levels therefore appear to be appropriate. It is important, however, 
that the chosen limit continues to protect the majority of high-exposure individuals.   
 
This analysis concludes that water fluoridation continues to provide dental health benefits 
to the population of New Zealand, with no evidence of serious adverse effects after many 
decades of exposure. Based on these findings, we conclude that CWF is a sound public 
health policy practice. Communities that currently do not provide CWF – particularly those 
with high dental caries prevalence – would benefit from its implementation. To be effective, 
a public health intervention must be meeting a public health need – the effectiveness of the 
intervention is highest where there is the highest need. There is strong evidence that CWF 
is a cost-effective use of tax payer funds – with it being likely to save more in dental costs 
than it costs to run fluoridation programmes (at least in communities of 1000+ people). 
There is New Zealand evidence for this, along with evidence from Australia (three studies), 
the US (two studies), Canada, Chile and South Africa. The New Zealand study reported that 
CWF was most cost-effective in “communities with high proportions of children, Māori, or 
people of low socio-economic status”.  
 

Conclusions 
 
Councils with established CWF schemes in New Zealand can be confident that their 
continuation does not pose risks to public health, and promotes improved oral health in 
their communities, reducing health inequalities and saving on lifetime dental care costs for 
their citizens. Councils where CWF is not currently undertaken can confidently consider this 
as an appropriate public health measure, particularly those where the prevalence and 
severity of dental caries is high. A forthcoming study from the Ministry of Health is expected 
to provide further advice on how large a community needs to be before CWF is cost-
effective (current indications point to all communities of 1000+ people). 
 
It is recommended that a review such as this one is repeated or updated every 10 years – or 
earlier if a large well-designed study is published that appears likely to have shifted the 
balance of health benefit vs health risk. 
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220. International Agency for Research on Cancer (IARC), Fluorides (Inorganic, Used in Drinking-water), in 
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans 1987, World Health 
Organization: Geneva. p. 208-210. 

 
 

  

CPS2019-0965 
Attachment 2 

Letter 20a



	   66	  

Abbreviations 
 
AI = adequate intake 
ATSDR = Agency for Toxic Substances and Disease Registry (USA) 
CWF = community water fluoridation 
dmft = decayed, missing, or filled primary (deciduous) teeth 
DMFT = decayed, missing, or filled permanent teeth 
DRV = dietary reference value 
EFSA = European Food Safety Authority 
EPA = Environmental Protection Agency (USA) 
ESR = Environmental Science & Research (NZ) 
HFA = hydrofluorosilicic acid; hexafluorosilicate 
H2SiF6 = hydrofluorosilicic acid; hexafluorosilicate 
IOM = Institute of Medicine (USA) 
LOAEL = lowest observed adverse effect level 
MAV = maximum acceptable value 
MCLG = maximum contaminant level goal 
MRL = minimal risk level 
NaF = sodium fluoride 
Na2SiF6 = sodium fluorosilicate 
NHMRC = National Health and Medical Research Council (Australia) 
NOAEL = no observed adverse effect level 
NRC = National Research Council (USA) 
NRV = nutrient reference value 
NTP = National Toxicology Program (USA) 
NZMoH = New Zealand Ministry of Health 
PHE = Public Health England 
TDI = tolerable daily intake reference dose 
SCHER = Scientific Committee on Health and Environmental Risks (Europe) 
UL = tolerable upper level of intake 
WHO = World Health Organization 
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Appendix 
 
Table A1. Study characteristics and levels of evidence criteria for epidemiological studies 
of community water fluoridation (CWF) – used in the UK NHS/York review[89] and the 
Australian NHMRC review. [91] 
HIGH quality of evidence – minimal risk of bias 
• Prospective study design (not retrospective or cross-sectional), starting around the time of either 
initiation or discontinuation of CWF, and with a long follow up  
• Randomisation, or addressing and adjusting for multiple possible confounding factors 
• Blinded: fluoridation status of participants is unknown to those assessing outcomes. 
MODERATE quality of evidence – moderate risk of bias 
• Studies that started within three years of the initiation or discontinuation of CWF, with a prospective 
follow up for outcomes. 
• Studies that measured and adjusted for at least one confounding factor (but less than 3) 
• Not blinded -  fluoridation status of participants was known to those assessing primary 
outcomes, but other provisions were made to prevent measurement bias. 
LOWEST quality of evidence –  high risk of bias 
• Cross-sectional or retrospective studies using concurrent or historical controls 
• Studies that failed to adjust for confounding factors. 

 
 
  

CPS2019-0965 
Attachment 2 

Letter 20a



	   68	  

 
Table A2. Major reviews, guidelines, and oral health reports on community water fluoridation (CWF) 
Review Year  Scope of 

review/Inclusion criteria 
Conclusions 

CWF efficacy CWF adverse effects 

Public Health 
Service – USA 
[84] 

1991 Comprehensive 
qualitative assessment of 
health benefits and risks, 
prepared by PHS Ad Hoc 
Subcommittee on 
Fluoride. Analysed NTP 
fluoride carcinogenicity 
studies, published 
studies on humans and 
animals, Public input was 
requested and 
submissions reviewed.  

Fluoride has substantial 
benefits in the 
prevention of tooth 
decay. Numerous 
studies, taken together, 
clearly establish a causal 
relationship between 
water fluoridation and 
the prevention of dental 
caries. 
The health and economic 
benefits of water 
fluoridation accrue to 
individuals of all ages 
and socioeconomic 
groups, especially to 
poor children. 
 

- CWF at optimal level 
does not pose a 
detectable cancer risk to 
humans.  
 - More studies are 
needed to determine 
whether there is a link 
between CWF levels and 
bone fractures.  
- No indication of adverse 
effects in other organ 
systems.  
- Mild fluorosis has increased 
in all areas (fluoridated or not) 
due to introduction of 
additional fluoride sources  

Public Health 
Commission - 
NZ [85] 

1994 Review of the benefits 
and costs of CWF, with 
particular attention to 
recent scientific literature 
and NZ-related literature 

Average individual 
lifetime benefit of CWF 
in NZ = prevention of 
2.4-12.0 DMFT; At 
population level  (with 
50% of population 
exposed to CWF) = 
prevention of 58,000-
267,000 DMFT/year in 
NZ. Greatest caries 
prevention benefit in 
lower SES groups, 
Māori, and children 

- Possible small increased 
risk of hip fracture.  
- No evidence of link to 
cancer, except possible 
small increased risk of 
osteosarcoma cannot be 
ruled out. 
- Little/no adverse 
cosmetic impact from 
dental fluorosis; moderate 
fluorosis likely due to 
other fluoride sources  
- No scientific basis for 
concern about other health 
effects from CWF at 1 mg/L 

NHS Centre for 
Reviews and 
Dissemination, 
University of 
York (UK) [89] 

2000 Systematic review of 214 
studies in all languages 
using strict quality criteria 
for inclusion. Cross-
sectional studies were 
excluded. Overall the 
validity of the studies 
was considered 
moderate or low. 

The best available 
evidence suggests that 
CWF does reduce caries 
prevalence, both as a 
proportion of children 
who are caries free and 
by the mean change in 
dmft/DMFT score. A 
beneficial effect was still 
evident in spite of the 
assumed exposure to 
non-water fluoride in all 
study populations after 
1974 
 

- Fluorosis of any degree 
was estimated to occur in 
48% of people consuming 
water at 1.0 mg/L fluoride.  
- Bone fracture studies 
found no association with 
CWF 
 - No clear association was 
found between CWF and 
cancer incidence or 
mortality (including bone 
cancers, thyroid cancer, 
and all cancer) 
-  Insufficient evidence exists 
for other possible negative 
effects  
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Table A2 continued 

Review Year  Scope of 
review/Inclusion criteria 

Conclusions 
CWF efficacy CWF adverse effects 

Centers for 
Disease Control 
and Prevention 
(CDC) - US [86] 

2001 Review/guideline on use 
of fluorides for 
prevention and control of 
dental caries in the US – 
looks at all modalities. 
Does not review safety. 

Recommends that all 
persons drink water with 
an optimal fluoride 
concentration and brush 
teeth twice daily with 
fluoride toothpaste 

Not assessed 

Medical 
Research 
Council (MRC) – 
UK [87] 

2002 Mostly reiterated York 
review but considered 
what future research 
could help inform risk 
management decisions 
on water fluoridation. 

Conclusions as per those 
in York. Also found that 
water fluoridation 
reduced dental caries 
inequalities between 
high and low SES 
groups. Suggested 
studies needed to 
provide better estimate 
of effects of CWF against 
background of 
widespread use of 
fluoride toothpaste.  

- Evidence suggests no 
link to cancer, and no 
effect on fracture risk (but 
cannot rule out the 
possibility of a small 
%change - either increase 
or a decrease - in hip 
fractures.)  
- No evidence of any other 
significant health effects 

US Task Force 
on Community 
Preventive 
Services [92] 

2002 Reviews 21 qualifying 
studies of CWF, 
including 15 starting of 
continuing CWF, 5 
stopping or reducing 
CWF, and 1 with changes 
in both directions. 

Strong evidence shows 
that CWF is effective in 
reducing the cumulative 
experience of dental 
caries within 
communities. Starting 
CWF decreased caries 
experience by 30-50%. 
Stopping CWF lead to 
~17% increase in caries 
experience. 
CWF was cost saving in 
all studies. 

Not assessed 

Ireland Forum 
on Fluoridation 
[29] 

2002 First major review of 
CWF in Ireland since it 
was introduced in 1964. 
Based on presentations 
by Irish and international 
experts examining 
scientific evidence 
representing views both 
for and against CWF. 
Also addressed issues of 
concern to the Irish 
public. 

CWF has been very 
effective in improving 
oral health in the Irish 
population, especially 
children, but also adults 
and the elderly, and  
should continue as a 
public health measure 

- Best available and most 
reliable evidence indicates 
that human health is not 
adversely affected by 
CWF at the maximum 
permitted fluoride level (1 
mg/L) 
- There is evidence that dental 
fluorosis is increasing in 
Ireland. 

Ireland North-
South survey of 
children’s oral 
health [94] 

2002 Survey of oral health in 
fluoridated Republic of 
Ireland (RoI) compared 
with non-fluoridated 
Northern Ireland (NI) 

CWF was the major 
contributor to lower 
decay rates in RoI 
compared with NI, 
despite worse oral health 
habits in RoI. 

Fluorosis is increasing in 
Ireland, more so in fluoridated 
areas. 
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Table A2 continued 
Review Year  Scope of 

review/Inclusion criteria 
Conclusions 

CWF efficacy CWF adverse effects 

WHO – 
International 
Programme on 
Chemical Safety 
(IPCS) [59] 

2002 
 

Environmental Health 
Criteria report on the 
relationship between 
fluoride exposure and 
human health, to provide 
guidelines for setting 
exposure limits - focused 
on adverse effects 

Not assessed Effects on teeth and skeleton 
(both beneficial and harmful) 
are observed at exposures 
below those associated with 
other adverse health effects. 
Effects on bone are the most 
relevant with regard to 
assessing potential adverse 
effects of long-term exposure 

WHO - Fluoride 
in Drinking 
Water [10] 

2006 A detailed review and 
guideline primarily 
focusing on effects of 
high natural fluoride and 
its removal. Also reviews 
animal and in vitro 
evidence for adverse 
effects of fluoride 
exposure 

Fluoride concentrations 
in drinking-water of 
about 1 mg/L are 
associated with a 
reduced incidence of 
dental caries, particularly 
in children, compared 
with lower water fluoride 
levels. 

Although health effects of 
high natural fluoride are 
documented, no credible 
evidence was found that water 
fluoridation is associated with 
any adverse health effects 
aside from dental fluorosis 

National 
Research 
Council (NRC) – 
US [46] 

2006 Review of health effects 
associated with the US 
EPAs maximum 
contaminant level goal 
(MCLG) for fluoride (4 
mg/L) 

Not assessed A threshold for severe dental 
fluorosis occurs at ~2 mg/L F 
in water. Other effects at the 
MCLG level were equivocal. 
Review concluded that the 
MCLG should be lowered 

National Health 
and Medical 
Research 
Council 
(NHMRC) -
Australia 
[91] 

2007 Synthesis of eveidence 
on efficacy and safety of 
different forms of 
fluoridation. Included 
York review + 5 
additional studies since 
1999 

CWF remains the most 
effective and socially 
equitable means of 
achieving community-
wide 
exposure to the caries 
preventive effects of 
fluoride. 

- CWF is associated with 
dental fluorosis, but the 
majority is not of aesthetic 
concern. Prevalence 
reduced by more 
appropriate use of other 
fluoride sources 
- Minimal effect on 
fracture risk. Fluoridation 
at 0.6-1.1 mg/L may lower 
risk compared with higher 
and lower levels 
No clear association with 
cancer 
Insufficient evidence to 
conclude regarding other 
possible negative effects 

Scientific 
Advisory, 
Institut National 
de Sante 
Publique du 
Quebec [88] 

2007 Synthesis of current 
evidence with respect to 
safety and efficacy of 
CWF to determine 
whether Quebec 
fluoridation policy (CWF 
at 0.7 mg/L) needs to be 
reviewed or remain 
unchanged  

CWF is the most 
effective and economical 
public health measure for 
preventing caries.   

The scientific data currently 
available does not show that 
water fluoridation at 
concentrations deemed 
beneficial to dental health is 
harmful to humans.  

Griffin et al. – 
[109] 

2007 Systematic review of 9 
studies of CWF 
effectiveness in adults 
20-60+ years (n = 7,853 
subjects). 

Caries prevented fraction 
for lifetime exposure vs 
no exposure was 34.6%. 
and 27.2%. in 5 studies 
published after 1979 

Not assessed 

CPS2019-0965 
Attachment 2 

Letter 20a



	   71	  

Table A2 continued 
Review Year  Scope of 

review/Inclusion criteria 
Conclusions 

CWF efficacy CWF adverse effects 

Ireland adult 
oral health 
report [110] 

2007 Survey designed to 
analyse the differences in 
oral health  of Irish adults 
according to exposure to 
CWF. 

Exposure to CWF has a 
statistically significant 
impact on number of 
teeth retained and caries 
experience in adults 

Not assessed 

Scientific 
Committee on 
Health and 
Environmental 
Risks (SCHER) 
report - EU [34]  

2010 Critical review of 
available information on 
hazard profile and 
epidemiological 
evidence of adverse 
and/or beneficial effects 
of fluoride (particularly 
evidence since 2005 or 
any evidence not 
considered by SCCP 
[212]  and EFSA [218]  
panels 

CWF reduces caries 
prevalence and severity, 
especially among 
children from low SES 
groups. However, topical 
fluoride application 
(toothpaste or varnish) is 
the most effect in 
preventing tooth decay.  

- Acknowledges risk for 
mild dental fluorosis in 
children.  
- Concludes that typical 
human fluoride exposures 
do not influence thyroid 
function, IQ, or 
reproductive capacity. 
- Fluoride cannot be classed 
as to carcinogenicity. CWF is 
not expected to lead to 
unacceptable risks to the 
environment. 

US EPA Dose-
Response 
analysis of non-
cancer effects 
[49] 

2010 Technical analysis of 
human dose-response 
data on dental and 
skeletal fluorosis, and 
skeletal fractures 

Not assessed Severe dental fluorosis may be 
experienced by a small % 
(0.5%) of populations exposed 
to F at 2 mg/L. No clear 
evidence that F at this level 
will cause other types of 
adverse health effects (skeletal 
fluorosis or bone fractures) 

2009 Oral 
Health Survey - 
NZ [66] 

2010 Detailed survey of oral 
health status in New 
Zealand. Not designed 
as an in-depth CWF 
study, but data examined 
for any protective effect 
against caries, and 
impact on prevalence 
and severity of dental 
fluorosis 

Overall, children and 
adults living in 
fluoridated areas had 
significantly lower 
lifetime experience of 
dental decay (ie, lower 
dmft/DMFT) than those 
in non-fluoridated areas.   
CWF cost-effectively 
provides benefits above 
and beyond those from 
other fluoride sources 
alone (eg, toothpaste 
and tablets). 

Overall prevalence of 
moderate fluorosis was very 
low (~2%; no severe fluorosis 
was found), and no significant 
difference in the prevalence of 
moderate fluorosis (or any of 
the milder forms of fluorosis) 
between people living in 
fluoridated and non-
fluoridated areas.   

Health Canada 
Drinking Water 
Guidelines [8] 

2010 Encompasses all major 
reviews, + case reports 
and clinical studies. 
Based on Health 
Canada’s review of 
available science, as 
supported by the Expert 
Panel Meeting on 
fluoride. 

A fluoride concentration 
of 0.7 mg/L in drinking 
water provides optimal 
dental health and is 
protective against 
adverse effects 

 

The weight of evidence does 
not support a link between 
exposure to fluoride in 
drinking water at 1.5 mg/L and 
any adverse health effects 
including cancer, 
immunotoxicity, reproductive 
and/or developmental toxicity, 
genotoxicity, and/or 
neurotoxicity 
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Table A2 continued 
Review Year  Scope of 

review/Inclusion criteria 
Conclusions 

CWF efficacy CWF adverse effects 

Rugg-Gunn and 
Do [219] 

2012 Review of studies pre 
and post 1990 

Effect of CWF on caries 
reduction is smaller in 
studies post 1990 vs 
earlier. Studies analysing 
continuous vs non-
continuous residency in 
CWF areas clearly show 
the caries preventive 
effect increases with 
higher % of life exposed 
to fluoridated water  

Not addressed 

Public Health 
England [95] 

2014 Water fluoridation Health 
monitoring report for 
England 

CWF areas vs non 
CWF areas 
−45% fewer hospital 
admissions for caries 
in children aged 1-4y  
−15% fewer 5 year 
olds with caries (28% 
taking into account 
SES and ethnicity) 
−11% fewer 12 year 
olds with caries (21% 
adjusting for 
SES/ethnicity) 

−No significant effect of 
general health, hip 
fracture, osteosarcoma, 
overall cancer, Down’s 
syndrome, or all cause 
mortality 
−Kidney stones, bladder 
cancer lower in CWF areas. 
−Dental fluorosis higher in 
CWF areas but still low overall 
(1% vs 0.2%) 
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Table A3. Cancer data – major reviews, recent studies, and key animal data 
Major reviews Year Conclusions 
UK Working Party on 
Fluoridation of Water 
and Cancer [152] 

1985 Extensive analysis of cancer epidemiological evidence found an absence of 
demonstrable effects on cancer rates following long-term exposures to naturally 
elevated or artificially fluoridated water - permits conclusion of safety of 
fluoridated water. 

International Agency for 
Research on Cancer 
(IARC)/WHO [220] 

1987 Studies show no consistent trend of higher cancer rates in CWF areas, but 
evidence inadequate to draw firm conclusions. Fluorides labeled “non-
classifiable as to their carcinogenicity in humans.” 

Public Health Service – 
USA [84] 

1991 Animal studies “fail to establish an association between fluoride and cancer.” 
Population-based studies (n >50 over 40 years) indicate “Optimal fluoridation of 
drinking water does not pose a detectable cancer risk to humans.” An 
evaluation by NCI of osteosarcomas using nationwide age-adjusted incidence 
data from the entire SEER database for the years 1973-1987 found a slightly 
increased incidence in young males in fluoridated vs. non-fluoridated areas, but 
“an extensive analysis reveals that it is unrelated to the introduction and 
duration of fluoridation.” 

National Research 
Council (NRC), USA [36] 

1993 “Laboratory data are insufficient to demonstrate a carcinogenic effect of 
fluoride in animals.”  
“The weight of the evidence from epidemiological studies completed to date 
does not support the hypothesis of an association between fluoride exposure 
and increased cancer risk in humans.” 

NHS Centre for Reviews 
and Dissemination, 
University of York (UK) 
[89] 

2000 “No clear association between water fluoridation and incidence or mortality of 
bone cancers, thyroid cancer, or all cancers was found.” 

WHO – International 
Programme on Chemical 
Safety (IPCS) [59] 

2002 
 

“In spite of the large number of studies conducted in a number of countries, 
there is no consistent evidence to demonstrate any association between the 
consumption of controlled fluoridated drinking-water and either morbidity or 
mortality from cancer” 

WHO - Fluoride in 
Drinking Water [10] 

2006 Conclusion unchanged from 2002 WHO-IPCS report[59] 

National Research 
Council (NRC) – US [46] 

2006 Data from humans, genotoxicity assays, and studies of mechanisms of actions in 
cell systems indicate “the evidence on the potential of fluoride to initiate or 
promote cancers, particularly of the bone, is tentative and mixed.” 

National Health and 
Medical Research 
Council (NHMRC) -
Australia 
[46] 

2007  Included 4 additional studies + York review. Conclusions unchanged from York 
review [46] This analysis includes the case-control study of Bassin et al. [89] 

California EPA, [147] 2011 The hypothetical mechanisms of fluoride carcinogenicity are considered to be 
plausible, but overall, the current body of epidemiologic evidence on the 
carcinogenicity of fluoride is considered inconclusive.  

Public Health England 
[95] 

2014 No differences were found between fluoridated and non-fluoridated areas in 
overall cancer rate or osteosarcoma incidence. Bladder cancer rates were lower 
in fluoridated areas than in non-fluoridated areas.  

Recent studies Year  Conclusions 
Bassin et al. [159] 
(+comment [89]) 

2006 Preliminary data suggested that exposure to fluoride in drinking water was 
linked to increased risk of osteosarcoma in boys but not girls.  
Analysis of full study data did not support this conclusion. 

Kim et al. [161] 2011 Fluoride levels in bone samples from osteosarcoma tumors were the same as in 
other bone cancers that did not show increased risk with CWF.  

Comber et al. [89] 2011 Data from 1994–2006 on osteosarcoma incidence from the Northern Ireland 
Cancer Registry (NICR) and the National Cancer Registry of Ireland (NCRI) were 
analysed, with cases divided into ‘fluoridated/non-fluoridated groups based on 
residence at time of diagnosis. No significant differences were observed 
between fluoridated and non-fluoridated areas in either age-specific or age-
standardised incidence rates of osteosarcoma. 
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Table A3 continued 
Recent studies Year  Conclusions 
Levy and Leclerc [163] 2012 Used cumulative osteosarcoma incidence rate data from CDC Wonder database 

and SEER 9 cancer registries categorised by CWF status between 1992 and 
2006 – concluded that water fluoridation status in the continental U.S. has no 
influence on osteosarcoma incidence rates during childhood and adolescence. 
The study provides no evidence that young males are at greater risk of 
osteosarcoma from fluoride in drinking water than females of the same age 
group. 

Blakey et al. [164] 2014 Ecological analysis using high-quality population-based data on osteosarcoma 
and Ewing sarcoma cases diagnosed in Great Britain between 1980 and 2005. 
Fluoride levels were assigned on a small-area basis, allowing improved 
classification of exposure. Found no evidence of association between these 
cancers and fluoride in drinking water (whether from CWF or naturally occurring 
at optimal level) 

Key animal studies   
National Toxicology 
Program  (NTP, USA 
[148] 

1990 Statistically significant increases in osteosarcomas observed in male rats 
drinking water with up to 175 mg/L fluoride, but not in female rats or male or 
female mice similarly exposed. 

National Toxicology 
Program  (NTP, USA 
[149] 

1992 Findings from previous NTP study not replicated in male rats of the same strain 
receiving a higher fluoride dose (250 mg/L), also via drinking water, for 2 years 

Maurer et al. [150] 1990 No treatment-related tumor findings were observed in two-year diet studies in 
male and female Sprague-Dawley rats 
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Gibb, Linda A.

From: Annette E. Ross <Annette.Ross@albertadoctors.org>
Sent: Friday, July 12, 2019 9:37 AM
To: Public Submissions
Cc: Shannon E. Rupnarain
Subject: [EXT] FW: Agenda Item Submission for July 24th Standing Policy Committee on Community and 

Protective Services
Attachments: Committee Agenda Item Submission request 061919.pdf; AMA Letter re Water Fluoridation 

061919.pdf; ABP Fluoride May 2019.pdf

Importance: High

Good Morning and Happy Friday! 

Just checking in to see if there has been a decision made on our request to be top of the order of speakers for July 24th 
Committee meeting as one of our speakers will be travelling from Edmonton and will need to return same day. Please 
advise when possible. Thank you. 

Respectfully, 

Annette Ross 
Administrative Assistant, Public Affairs 
T 780.482.0312 

From: Annette E. Ross  
Sent: July 2, 2019 2:50 PM 
To: 'publicsubmissions@calgary.ca'  
Cc: Shannon E. Rupnarain  
Subject: FW: Agenda Item Submission for July 24th Standing Policy Committee on Community and Protective Services 
Importance: High 

Good Afternoon, 

Regarding our submission and invitation from Councillor Diane Colley‐Urquhart to speak at the committee meeting on 
the 24th. Can you please advise which time slot has been allocated for President Clarke and Emily Cooley to speak? We 
need time to allow Emily to excuse herself from clinical responsibilities. 

Please advise as soon as you can – thank you so much! 

Annette Ross 
Administrative Assistant, Public Affairs 
T 780.482.0312 

From: City Clerk <CityClerk@calgary.ca>  
Sent: June 19, 2019 4:05 PM 
To: Annette E. Ross <Annette.Ross@albertadoctors.org>; Public Submissions <PublicSubmissions@calgary.ca> 
Cc: City Clerk <CityClerk@calgary.ca> 
Subject: FW: Agenda Item Submission for July 24th Standing Policy Committee on Community and Protective Services 
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Hello Public Submissions, 

Please find the attached documents for the July 24th meeting. 

Thank you 

Jodie  
Business & Logistics Liaison 
City Clerk’s Office ‐ Citizen and Corporate Services 
313 – 7 Ave SE 
P.O Box 2100, Stn M Mail Code #8007
Calgary, AB T2P 2M5
P: 403‐268‐5851
E: jodie.stevens@calgary.ca

One City, One Voice 

ISC: Protected 

From: Annette E. Ross [mailto:Annette.Ross@albertadoctors.org] On Behalf Of Alison M. Clarke 
Sent: Wednesday, June 19, 2019 4:01 PM 
To: City Clerk <CityClerk@calgary.ca> 
Cc: Office of the Mayor <TheMayor@calgary.ca>; Gualtieri, Franca <Franca.Gualtieri@calgary.ca>; Mike Gormley 
<mike.gormley@albertadoctors.org>; Alison M. Clarke <president@albertadoctors.org> 
Subject: [EXT] Agenda Item Submission for July 24th Standing Policy Committee on Community and Protective Services 

Dear City Clerk, 

On behalf of President Clarke, please see the attached request to include items to the Community and 
Protective Services Committee agenda for July 24, 2019.  

Warm regards,  

Alison M. Clarke, MD, CCFP, FCFP 
President 
Alberta Medical Association  
12230 106 Ave NW  
Edmonton AB T5N 3Z1 
Phone: 780.482.2626 
Fax: 780.482.5445 
www.albertadoctors.org 

Patients First® is a registered trademark of the Alberta Medical Association. 
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This message and any attachments are for the use of the intended recipient(s) and are confidential. If you are not the intended recipient, you are 
hereby notified that any review, retransmission, conversion to hard copy, copying, circulation or any other use of this message and any 
attachments is strictly prohibited. If you are not the intended recipient, please notify the sender immediately by return email and delete this 
message and any attachments from your system. Thank you. 

Members can manage subscriptions/emails from Alberta Medical Association. 

NOTICE ‐ 
This communication is intended ONLY for the use of the person or entity named above and may contain information 
that is confidential or legally privileged. If you are not the intended recipient named above or a person responsible for 
delivering messages or communications to the intended recipient, YOU ARE HEREBY NOTIFIED that any use, distribution, 
or copying of this communication or any of the information contained in it is strictly prohibited. If you have received this 
communication in error, please notify us immediately by telephone and then destroy or delete this communication, or 
return it to us by mail if requested by us. The City of Calgary thanks you for your attention and co‐operation. 

Members can manage subscriptions/emails from Alberta Medical Association. 
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T    780.482.2626 

12230 106 Ave NW F    780.482.5445 amamail@albertadoctors.org 

Edmonton AB  T5N 3Z1 TF  1.800.272.9680 www.albertadoctors.org Office of the President 

June 19, 2019 

Office of the City Clerk 
The City of Calgary 
P.O. Box 2100, Stn. M 
Calgary, AB  T2P 2M5 

Dear City Clerk: 

Re: Report to Community and Protective Services Committee per Notice of Motion C2019-
0219 “Water Fluoridation in The City of Calgary” 

Attached, please find a copy of the Alberta Medical Association’s submission for the above 
noted agenda item for the July 24th meeting of the Standing Policy Committee on Community 
and Protective Services. While we have distributed a copy of these materials to members of City 
Council directly, we would appreciate your inclusion of these materials to the official agenda 
package of this meeting for distribution to Council, City Administration, the public and the 
media. 

Thank you for your assistance on this matter. 

Warm regards, 

Alison M. Clarke, MD, CCFP, FCFP 
President 

Attachment: albertapatients Views on Water Fluoridation in Calgary 

CC: His Worship Mayor Naheed Nenshi 
Michael A. Gormley, Executive Director, AMA 
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T    780.482.2626 

12230 106 Ave NW F    780.482.5445 amamail@albertadoctors.org 

Edmonton AB  T5N 3Z1 TF  1.800.272.9680 www.albertadoctors.org Office of the President 

June 19, 2019 

Councillor Diane Colley-Urquhart 
Chair, Community and Protective Services Committee 
The City of Calgary 
P.O. Box 2100, Stn. M 
Calgary, AB  T2P 2M5 

Dear Councillor Colley-Urquhart: 

Re: Report to Community and Protective Services Committee per Notice of Motion C2019-
0219 “Water Fluoridation in The City of Calgary” 

I am writing you today in regard to the above noted report being considered by the Standing 
Policy Committee on Community and Protective Services on July 24, 2019.   

On behalf of Alberta physicians, I applaud Calgary City Council for taking this initial step to 
reassess the decision to discontinue community water fluoridation. Alberta’s doctors strongly 
endorse the practice of fluoridation in municipal water systems, in accordance with 
Government of Canada guidelines, and we are hopeful that your deliberations at this meeting 
will lead to its re-introduction in Calgary. 

Dental health is an important foundation to overall community health and wellness, and 
community water fluoridation remains one of the safest, most efficacious, cost-effective and 
equitable preventative measures to reduce tooth decay and promote overall dental health.    

The safety and benefits of municipal water fluoridation are well established in medical research, 
and it is clear based on local data that cessation of municipal water fluoridation in Calgary in 
2012 has contributed to a decline in the oral health of children since. 

As physicians we feel strongly about this issue, and so do our patients. In May, we put the 
question of municipal water system fluoridation to our online advisory patient community, 
albertapatients.ca. This representative survey, which included nearly 1,100 responses from 
patients living in The City of Calgary, found wide-spread support for fluoridation. Looking 
specifically at the Calgary results, two-thirds (66%) say they approve of fluoridating municipal 
water systems (nearly one-half strongly approve), compared to 27% who disapprove. I have 
attached a copy of these survey results to this letter for your reference. 
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City Council’s willingness to collaborate with the fine work being conducted by the University 
of Calgary’s O’Brien Institute for Public Health on this important matter is laudable, and 
Alberta’s physicians encourage you to re-introduce fluoridation in the municipal water supply 
for the betterment of community health.  

We look forward to your thoughtful consideration on this matter. 

Warm regards, 

Alison M. Clarke, MD, CCFP, FCFP 
President 

Attachment: albertapatients Views on Water Fluoridation in Calgary 

CC: City of Calgary Council 
City Clerk’s Office 
Michael A. Gormley, Executive Director, AMA 
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Copyright © 2019 albertapatients. All rights reserved.

Permission to reproduce, redistribute and/or refer to our copyrighted property is granted
on the condition that all such use gives proper attribution to albertapatients.ca.

www.albertapatients.ca

albertapatients 
Views on Water Fluoridation in Calgary
May 2019
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This research was conducted with and for the albertapatients.ca online community, operated 
by the Alberta Medical Association and research partner ThinkHQ Public Affairs Inc.

To learn more about albertapatients or to register as a member, please visit our website at 
www.albertapatients.ca.

Copyright © 2019 albertapatients. All rights reserved.

Permission to reproduce, redistribute and/or refer to our copyrighted property is granted
on the condition that all such use gives proper attribution to albertapatients.ca.

Please attribute any research findings to albertapatients.ca.

2
2

CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

• Online survey was fielded via the albertapatients online research panel
• Field dates: May 2 – 17, 2019
• Sample size: n=3,498

• Results reflect a representative sample of patients in Alberta 
• Data was weighted to reflect gender, age and region of Albertans who have 

used the health care system within the past year
• This online survey utilizes a non-random sample; therefore, the margin of 

error is not applicable.  However, for interpretation purposes, a probability 
sample of this size would yield a margin of error of +/- 1.7 percentage points 
19 times out of 20 at a 95% confidence interval

• Accuracy of sub-samples of the data decline based on sample size

Research Methodology
CPS2019-0965 
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

• A majority (64%) of Alberta patients offer support for municipal fluoridation of the 
water supply to promote good dental health vs. 23% who disapprove

• In Calgary, where City Council will soon re-examine their decision to remove fluoride 
from the municipal water supply, 66% approve of fluoridation (48% strongly, 18% 
somewhat) vs. 27% who disapprove

Water Fluoridation
-Key Findings
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

7%

1%

20%

7%

18%

48%

0% 25% 50% 75% 100%

Unsure

On own water supply/well

Strongly disapprove

Somewhat disapprove

Somewhat approve

Strongly approve

"Regardless of whether or not the community you live in does this today, how would 
you personally feel about fluoride being added to the water supply in your 

community?"

Approval of Public Water Supply Fluoridation
-Calgary Proper Only Sample

Approve: 66%

Disapprove: 27%

Base: Calgary proper (n=1,077)
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

Approval of Public Water Supply Fluoridation
-Calgary Proper Only Sample by Key Demographics

“Regardless of whether or not the community you live in does this today, how would you personally feel about fluoride 
being added to the water supply in your community?”

Significantly higher Significantly lower Base: Calgary Proper

TOTAL Age (Years) Gender
Calgary 
Proper
(n=1,077)

<45
(n=566)

45-54
(n=191)

55-64
(n=166)

65+
(n=153)

Male
(n=552)

Female
(n=525)

Approve 66% 67% 61% 68% 73% 69% 65%

Disapprove 27% 26% 30% 28% 20% 26% 27%

On own supply/well 1% 2% - 1% 1% 2% -

Unsure 7% 5% 9% 3% 5% 3% 7%
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

10%

3%

16%

7%

21%

43%

0% 25% 50% 75% 100%

Unsure

On own water supply/well

Strongly disapprove

Somewhat disapprove

Somewhat approve

Strongly approve

"Regardless of whether or not the community you live in does this today, how would 
you personally feel about fluoride being added to the water supply in your 

community?"

Approval of Public Water Supply Fluoridation
- Province-wide Sample

Approve: 64%

Disapprove: 23%

Base: All respondents (n=3,498)
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CONFIDENTIAL: Primary Care Tracker – May 2019
Copyright © 2019 albertapatients. All rights reserved. Permission to reproduce, redistribute and/or refer to our copyrighted property is 
granted on the condition that all such use gives proper attribution to albertapatients.ca.

Approval of Public Water Supply Fluoridation
- Province-wide Sample By Key Demographics

Base: All respondents

“Regardless of whether or not the community you live in does this today, how would you personally feel about fluoride 
being added to the water supply in your community?”

Significantly higher Significantly lower

TOTAL Age (Years) Gender

Alberta
(n=3,498)

<45
(n=1,1771)

45-54
(n=615)

55-64
(n=557)

65+
(n=555)

Male
(n=1,740)

Female
(n=1,758)

Approve 64% 65% 62% 62% 66% 70% 59%

Disapprove 23% 22% 25% 26% 21% 20% 27%

On own supply/unsure 13% 12% 12% 12% 12% 10% 15%

TOTAL Region

Alberta
(n=3,498)

Calgary
(n=1,221)

Edmonton
(n=1,104)

North
(n=422)

Central
(n=391)

South
(n=360)

Approve 64% 67% 66% 60% 56% 66%

Disapprove 23% 26% 21% 23% 26% 21%

On own supply/unsure 13% 7% 14% 17% 18% 13%
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www.albertapatients.ca

Copyright © 2019 albertapatients. All rights reserved.

Permission to reproduce, redistribute and/or refer to our copyrighted property is granted
on the condition that all such use gives proper attribution to albertapatients.ca.

For more information, contact:
Marc Henry, President
ThinkHQ Public Affairs Inc. 
MLH@THINKHQ.CA
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Gibb, Linda A.

Subject: FW: [EXT] Fluoride DIscussion with Council
Attachments: ITS ABOUT MORE THAN JUST BABY TEETHUNIVERSAL JOURNAL OF PUBLIC HEALTH.pdf; Dispel the 

myth, save the child  Contemporary Pediatrics.mht; JCDA--THE RELATION Between Exposure to 
Intimate Partner Violence and CHildhood Dental Decay.pdf

From: Dr. Smith <myproducts@shaw.ca>  
Sent: Saturday, July 13, 2019 7:56 AM 
To: Public Submissions <PublicSubmissions@calgary.ca> 
Subject: [EXT] Fluoride DIscussion with Council 

Dear Sirs: 

Attached please find three articles and a mind map that outline the impact early childhood caries( tooth decay in the 
primary teeth) has on the child from 6months of age onward , on the family and Society. 
Early childhood caries(ECC) is a progressive ,infectious disease that is ABOUTMORE THAN JUST BABY TEETH!  
Yours truly, 

Dr Leonard Smith 

Link to website article: 
C:\Users\lagibb\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\41AA374J\Dispel the myth save the 
child  Contemporary Pediatrics (003).mht 
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Abstract  It may come as a surprise to the public and to 
medical practitioners that the most common infectious 
disease in young children is dental decay and that oral 
health is the most prevalent unmet healthcare need of 
children. Children who present with early childhood caries 
(ECC) can suffer from pain, sleeplessness, malnutrition, 
difficulty playing, struggles in school, and toxic stress. 
Although it is almost completely preventable through 
low-cost preventive measures, prevalence is very high in 
Canada affecting over one quarter of children. Several 
factors interact on different levels (child, family and 
community) to create a situation in which ECC prevails. 
Recommendations for prevention are presented and include 
early visits to a dentist, dental care as part of prenatal care, 
interdisciplinary collaboration across health and social 
services, as well as many others. 

Keywords   Early Childhood Caries, Child, Oral Health, 
Prevention, Canada 

 

1. Introduction 
It may come as a surprise to the public and to medical 

practitioners that the most common infectious disease in 
young children is dental decay [1] and that oral health is the 
most prevalent unmet healthcare need of children [2]. In fact, 
the number of children with early childhood caries (ECC) 
exceeds the number of children with asthma five fold [1]. 
Even in its simplest manifestations, ECC could require 
surgery under a general anaesthetic. One in 100 children 
under age 5 in Canada will have this surgery making it the 
leading cause of day surgery in children [3]. The public cost 
of the hospital care alone for oral surgery in children ages 1-5 
is over $21 million annually; a figure which excludes the 
associated costs of anaesthesia, surgeons and travel costs 

[3,4]. Unlike many other infectious diseases, ECC is almost 
completely preventable at very little cost through proper oral 
hygiene and feeding practices. So why, then, do Canadians 
pay over $1500 per case to treat ECC [3]?   

For better or for worse, the Canada Health Act ensured 
that the acute care illness treatment system centered on 
doctors and hospitals would be tasked with looking after the 
health promotion and development of our children. The Act 
does not cover dental care and has lead to the belief that oral 
health should be considered apart from overall health; 
however, consider that the mouth is the gateway to the body 
and what affects the mouth affects the whole person. The 
exclusion of dental care from the overall medical system, the 
lack of dental education in medical school, and poor 
collaboration between dentists, doctors and allied health 
professionals have contributed to the social failure reflected 
in ECC.  

ECC has been dismissed by the medical system as a dental 
problem not a health problem, and service providers have 
failed to appreciate the vital link between oral health in 
children and overall wellbeing. Furthermore, the link 
between health service use and oral health is 
underappreciated, as dental pain is one of the leading causes 
for emergency room visits in paediatric hospitals [5]. 
Untreated, children with ECC suffer from toothache (acute 
and chronic), sleep deprivation, malnutrition, difficulty 
playing, struggles attending school [6], failure to thrive [7], 
deficiency in hemoglobin levels, decreased serum albumin 
and ferritin [8], and in extreme cases, death [9]. Ironically, 
some of the results of ECC are also the cause of the problem. 
Children who lack proper nutrition do not possess the 
vitamins and minerals to maintain a healthy oral 
environment [10,11].  

These assaults are fundamentally harming physical and 
mental development which can cause children to experience 
what is known as toxic stress; strong, frequent or prolonged 
activation of the body’s stress management system without 
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adequate adult support [12]. Toxic stress is known to cause 
permanent architectural changes in the brain that lead to 
higher incidences of addictive behaviors, obesity, diabetes, 
cardiovascular disease, anxiety disorders, suicide, and 
incarceration [13-16]. This tells us that early oral health care 
is about more than just baby teeth, and moreover, it is most 
definitely a health issue and not just a dental issue. 
Unfortunately, there is a gap between the important role that 
healthy baby teeth play in oral and overall development and 
the care these small teeth receive at home and in the 
community.  

Unique to this particular infectious disease, is that it can be 
almost completely eliminated through prevention. 
Furthermore, prevention comes at little cost to families and 
the health care system. Despite this, the prevalence of ECC 
in Canada remains high [17]. While epidemiologic data 
describing ECC in the general Canadian population are 
sparse, Canadian caries prevalence trends are similar to those 
in the United States [17]. Rates of caries in permanent teeth 
continue to decline, however, the prevalence of childhood 
caries in children ages 2 to 5 years has increased from 24% in 
1988 to 28% in 2004 [18-20]. Nearly 20% of children 
between the ages of 2-5 years old who present with ECC do 
not receive treatment [18]. Treatment is expensive and risky 
as it often involves general anesthesia, and, furthermore, 
does little in the long term as the bacteria that causes ECC is 
still present in the body after the affected tooth/teeth are 
restored or removed. This indicates that prevention is 
preferable to treatment. 

Educational efforts, community awareness and changes in 
public policies are required as ECC remains a complex 
problem necessitating multifaceted intervention. Several 
actions (or inactions) on multiple levels interact to create an 
environment that allows for poor oral health in a child. A 
conceptual model has been developed [21] which proposes 
that children’s oral health is influenced on three levels: child, 
family, and community (see Figure 1). What follows are 
suggestions to preventing ECC on all three levels. 

 

Figure 1.  Child, family, and community influences on oral health 
outcomes of children. Adapted from Fisher-Owens, et al. (2007). 

2. Preventive Strategies 

2.1 Child Level Preventive Strategies  

Prevention of ECC through the elimination of child-level 
or individual influences include simple, low-cost tasks such 
as daily wiping of gums and brushing teeth with an 
appropriate sized toothbrush and a small amount of 
fluoridated toothpaste, reducing the amount of sugary foods 
consumed, and eliminating the use of bottles and/or no-spill 
cups of milk, formula or juice in bed. Educating caregivers 
on the ill-effects of pre-chewing food for children to reduce 
the chance of sharing oral bacteria is crucial. A visit to a 
dentist by the first birthday to assess the oral condition and 
prevent progression if decay is present is the current 
recommendation made by the Canadian Dental Association 
[17] as delayed first dental visits are directly correlated with 
increases in ECC [22]. 

Behavior modification in children is a viable ECC 
prevention method. The first step in getting a person to 
process the information in a behavior change message is to 
gain and maintain that person’s attention [23]. Once attentive, 
Social Cognitive Theory proposes that enhanced skills and 
confidence (self-efficacy) in doing the new behavior can lead 
to the change [24]. Videogames can fulfill both of these 
requirements. Today’s youth are exposed to videogame 
entertainment at an early age, thereby making it recognizable, 
familiar and attention grabbing. Additionally, many 
videogames are created with levels and rewards, creating a 
form of focus and goal-setting for the player and enhancing 
skill development through progression. Studies examining 
health-related behavior change videogames for children and 
youth have shown that it is possible to achieve positive 
outcomes [25,26]. However, to be successful, behavior 
change videogames must be designed with a strong 
foundation in psychological and instructional theory [26]. 
Designing a simple videogame (or app that requires minimal 
motor skills) for very young children could be one method to 
engage and empower children in their own healthy futures. 

2.2 Family Level Preventive Strategies 

On a family level, important influences to address include 
the health status of the parents, socioeconomic status (SES), 
social support, coping skills, physical safety, culture, and 
health behaviors and practices. Many of these factors interact 
to either improve or worsen outcomes. Tooth development 
begins in utero; therefore inclusion of oral examinations as a 
part of prenatal health is important. Furthermore, proper 
maternal nutrition benefits the developing fetal tooth buds 
and provides a good basis for the primary teeth [27]. Gomez 
and Weber [28] found that providing oral health education 
and treatment for pregnant women was successful in keeping 
their children free from caries through age three and a half as 
compared with a control group. 

The family unit provides immediate role-modeling for the 
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child and observed actions can have both direct and indirect 
impacts on children’s oral health. Caregiver health status 
including oral, mental and physical health, influence how 
children see, understand and react to health care practices. 
Examples of supports to promote parental health include 
easily accessible community health and dental clinics, 
informal and formal social groups, access to fitness 
equipment and harmful behavior cessation counseling. Most 
communities have a community center that is available for 
both public and private events. Having a space to gather in 
which is close to home and can provide childcare is often the 
hardest challenge to overcome, especially for high risk 
individuals. Using such spaces for public health education 
and service delivery is a possible option.  

Caregiver health and other social factors can impact the 
ability to provide adequate modeling and support to children 
financially. Providing financial support for those families 
who cannot afford proper nutrition and dental care is one step 
toward preventing ECC and many other deleterious health 
conditions. Children from low SES backgrounds show the 
highest ECC prevalence [3,20,29-30] in part due to a lack of 
affordable preventive and treatment services [31]. However, 
providing financial assistance is only one piece of the puzzle. 
A study of 820 families who received one of two forms of 
financial assistance for dental care were surveyed. While 89% 
stated that the financial assistance helped them to access 
services for oral care that they would otherwise not be able to 
use, only 44% actually used services within the previous 12 
months [32]. Providing financial aid for dental care is only 
beneficial if services are accessible and accessed. A common 
problem reported is that dentists limit treatment of the 
beneficiaries of aid programs due to low payment rates, 
administrative hassles and missed appointments [33]. 
Changing the structure of how public dollars is spent on oral 
care to provide services such as very low-cost, easily 
accessible clinics rather than subsidies could increase user 
uptake and promote preventive rather than restorative care. 

Resiliency and coping skills enable people to make 
healthy choices. Social support through family, friends and 
community provides such skills and is associated with better 
health [21]. Safe environments for caregivers and children 
are very important for proper health. Children with a history 
of maltreatment and neglect suffer disproportionately from 
ECC. A recent Canadian study examined a population of two 
to six year old children who had suffered some form of 
maltreatment and found that 57% of the maltreated children 
had ECC, compared with 30% of five year olds in the 
broader community [34]. Identifying those families in need 
of secure environments can prevent ECC. Furthermore, 
working with families who refuse oral treatment for their 
children should be a priority as oral neglect is a form of 
abuse. Reporting these families to the authorities is an option; 
however refusal for treatment may be as a result of the high 
cost/inaccessibility of treatment. Identifying these families 
and working with them to provide alternatives to dismissing 
the situation is necessary. 

Finally, culture and family health practices influence oral 
health outcomes. The perceived importance of oral care, the 
foods consumed and the practices observed in the house can 
affect ECC. Studies from around the world show that 
children from immigrant populations and ethnic or cultural 
minorities report a higher prevalence of ECC than the 
population in which they live [19,35-39]. Wendt and 
colleagues [40] found that children in immigrant households 
had their teeth brushed less often, used less fluoridated 
toothpaste and had more visible plaque than children from 
non-immigrant households. Belonging to a culture where 
dental disease is endemic and therefore not seen as a concern, 
or where preventive care is not the norm may be reasons why 
some families choose not to access care [41]. Providing 
culturally appropriate educational material, taking into 
account language and imagery, targeted evidence, location 
for dissemination, and strategies that involve the broader 
culture [42] are important to consider. 

2.3 Community Level Preventive Strategies 

Community-wide prevention comes in the form of 
interdisciplinary collaboration, public health education 
programs and public policy at the various levels of 
government. Community-wide services should include 
preventive education and treatment from non-dental 
professionals such as primary care physicians, nurses and 
social workers. In 2003, The American Academy of 
Pediatrics created a policy stating that by age six months 
every child should have an oral health examination including 
a caries risk assessment from a qualified pediatrician or 
pediatric healthcare professional [43]. In addition to 
screening for oral health disease, doctors can take this 
opportunity to educate parents on the risk factors for caries 
even before a child's teeth begin to erupt. The doctor’s office 
is an ideal screening venue as the majority of children will 
visit a doctor long before visiting a dentist [44]. However, a 
study of physicians indicated that the level of instruction in 
medical school was insufficient to provide such care [45]. 
Fortunately, it has been found that with only two hours of 
training, physicians were able to identify with adequate 
accuracy cavitated carious lesions in children’s teeth and 
provide referral [46]. As such a minor amount of time is 
required to educate health professionals in identifying early 
oral deficiencies; continuing education is a viable avenue for 
training with the assistance of dental professionals. Greater 
collaboration between medical and oral health professionals 
is needed to provide adequate, holistic care. 

Due to the myriad of variables that need to be considered, 
public health educational campaigns have been met with 
varying degrees of success. For many decades attention has 
been paid to developing the necessary skills (i.e. health 
literacy) to make positive health behavior choices [47]. More 
recently, social marketing – the marketing of ideas rather 
than hard goods – to promote socially beneficial behavior 
change has become a useful method for taking complex 
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messages and translating them into concepts that large 
groups are able to digest and act upon [48]. Many health 
agencies worldwide use social marketing as a means for 
information dissemination [49] with great success due to its 
wide reach. Translating information to present it as relevant 
to a group is necessary to gain and maintain attention for 
behavior change. The following scenario is an example of 
how information can be translated to have a specific effect:  

Most people know that the use of seat belts is successful in 
preventing serious injury if involved in a collision, much as 
most people know that appropriate dental hygiene is 
successful in the prevention of tooth decay. In a US National 
Highway Traffic Safety Administration survey, 56% of those 
who stated that they rarely or never used seat belts agreed 
that they would prefer to be belted in an accident [50]. This 
highlights the problem faced by public health workers and 
policy makers: it is not that people need to be convinced of 
the benefits of seat belt use, rather that they need to be 
convinced that they may be in an accident [51]. The message 
here is that perhaps ECC prevention should not focus on the 
benefits of dental hygiene per se, but rather on convincing 
parents and policy-makers that young children develop 
caries. 

3. Conclusions 
Despite all of the evidence, scientific research does not 

always translate into public health policy. Policy-makers 
need to take the stand that ECC prevention is as important as 
cancer prevention (anti-tobacco campaigns) and alcoholism 
prevention (under-aged drinking campaigns). Provincial 
governments could include dental visits for children until the 
age of majority in the health services provided (as is done for 
eye care) to ensure adequate access to oral health care. 
Alternatively, dental care could be included in the fee 
schedule for well-baby doctor visits until age 12 months. In a 
study of over 1,000 Canadian dentists, 74% responded that 
the government is not doing enough to promote oral health, 
and that public funding should be spent primarily on 
prevention [33].  

In an economic climate where governments are remiss to 
allocate new dollars, the benefits of shifting funding from 
tertiary restoration to primary prevention should be 
highlighted. By not placing an importance on oral health and 
ECC prevention, the message being sent from those who 
have the power to educate, provide services and create policy 
is that it is not a priority for the greater community, and 
therefore, it does not need to be a priority for the individual. 
Oral health professionals, and undoubtedly those who have 
suffered from the effects of ECC, would likely state 
otherwise. It is about more than just baby teeth, and it is time 
that oral health care for young children is made a priority in 
Canada. 
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ABSTRACT
Background: Early childhood dental decay or caries (ECC) is common, 
often painful and costly to the health care system, yet it is largely prevent-
able. A public health approach is needed, especially as socially vulnerable 
children most at risk for ECC are less likely to access conventional treat-
ment. Exposure to intimate partner violence (IPV) in the family represents an 
important social vulnerability for children, yet little is known about ECC in this 
context. We explored the relation between ECC and exposure to IPV as well 
as opportunities for community-based early interventions to prevent ECC.

Methods: We searched 5 electronic databases. All primary research and re-
views that focused on childhood decay and exposure to IPV or that referred 
to community settings (specifically women’s shelters) for oral health service 
delivery were included.

Results: Of 198 unique documents identified, 12 were included in the 
analysis. Although limited, our findings suggest a positive relation between 
exposure to IPV and ECC, the mechanisms of which are not well studied. 
Women’s-shelter-based prevention programs may hold promise in terms 
of detecting and addressing ECC. Over the time frame of the literature 
reviewed, we observed a subtle shift in emphasis away from individual be-
haviours and biological models toward upstream societal structures.

Conclusions: The available literature suggests that the issue of ECC and IPV 
may be poised to embrace a public health approach to early intervention, 
characterized by community collaboration, interprofessional cooperation 
between dentistry and social work and an equitable approach to ECC in a 
socially vulnerable group.
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Social vulnerability and dental health
Despite improvements over the past 50 years,1 significant 
social inequities in dental health exist: the burden of dental 
diseases is far higher among populations experiencing social 
disadvantage.2,3 Given the link between systemic and oral 
health,4 addressing oral health inequities is an important 
goal.5,6 An important contributor to those inequities is 
unequal access to dental care. Dental care in Canada 
is largely privately financed and delivered, with only 6% 
publicly funded. Although the system generally works well, 
significant barriers to access exist for populations identified 
as vulnerable.7

Primary tooth decay or early childhood caries (ECC) has 
also increased in recent decades,2 suggesting a need for 
consideration of young children’s circumstances. We aimed 
to understand ECC in families experiencing intimate partner 
violence (IPV), as one type of vulnerability. IPV is increasingly 
recognized as a consequential form of child maltreatment,8,9 
strongly intertwined with social determinants of health 
including stress, income and housing.10 Exposure to IPV and 
neglect (including dental neglect) were identified as the 
primary types of child maltreatment in Canada in 2008, 
and the most common combination of substantiated child 
maltreatment.11 Among substantiated cases of exposure to 
IPV in Canada in 2003, 60% involved children 7 years of age 
or under,12 and high rates of IPV continue.13

Health professional approaches to child 
maltreatment
In the health professions literature,14,15 child maltreat-
ment and oral health are linked through a key focus on 
mandated reporting — the obligation for oral health 
professionals to identify and report suspected child abuse 
or neglect.16 In clinical practice, care providers have 
the opportunity to identify signs of potential abuse (e.g., 
unexplained bruises of the head and neck, broken teeth) 
and to help families access appropriate services.17,18

Regrettably, self-report surveys among health professionals 
suggest that family violence (including child maltreatment 
and exposure to IPV) is significantly under-identified 
and under-reported.18-20 Dental professionals may report 
suspected cases less frequently than other professions21 
and feel the least responsible to identify or intervene.20 
Possible reasons for this include: fear of consequences of 
misidentified cases,20 perceived differing cultural norms, 
embarrassment, perceived ineffectiveness of reporting 
and lack of training in reporting processes.22 Education and 
training seem to increase health professionals’ ability to 
identify suspected abuse, although reporting rates have 
not materially increased.19,20 Some evidence suggests that 
mandated reporters are uncomfortable identifying and 
responding to less blatant forms of child maltreatment, such 

as exposure to IPV.23

Shifting to a public health approach to 
IPV
Early reference to IPV as a public health issue occurred 
in the 1980s and 90s, opening the door for public health 
approaches to addressing the social aspects of IPV.24 In 
Canada, 80% of violence is against women, with 30% experi-
encing IPV in their lifetime.25 Trocmé and colleagues12 found 
that older children (age 8–15 years) were more frequently 
victims of physical and sexual abuse, while younger children 
(the relevant ECC group) were more often victims of 
exposure to violence.

A public health approach builds on the knowledge that 
“health” is generated in everyday life, rather than primarily 
through health care and, therefore, multiple avenues26 (e.g., 
creating supportive environments, developing personal skills, 
reorienting health services) and strategies (e.g., advocating, 
enabling) are warranted.27 Multiple avenues mean more 
opportunities to reach families experiencing IPV around 
access to supports, including but not limited to oral health 
services, and this involves inter-professional collaboration.28 
In our setting, the relevance of this work was heightened 
by newly available publicly funded community dental 
programming,28 providing an opportunity for new preventive 
access points for families experiencing IPV.

Purpose of our study
Our purpose was, first, to understand the nature of 
research activity in the existing literature regarding the 
relation between exposure to IPV and ECC, defined 
as any tooth decay (mild to severe) in primary teeth.29 
Second, as this project was part of a broader initiative 
focused on community-based prevention services (cihr-irsc.
gc.ca/e/50711.html), we were interested in studies reporting 
on community-based dental service initiatives, specifically 
as related to populations experiencing IPV.

Methods
Identifying relevant studies, screening and selection
We undertook a scoping review,30 with the help of a librarian 
(DLL). Research ethics board approval was not required. 

We identified synonyms for our 2 key concepts, IPV and 
ECC, and used an iterative search strategy because of 
the evolving nature of the conceptualization of IPV31 in the 
literature. Figure 1 details our screening process, which took 
place in May and June 2017.32 

We searched 5 electronic databases (CINAHL, EMBASE, 
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MEDLINE, ScienceDirect and Web of Science) and 6 
relevant dental public health journals (i.e., Journal of the 
Canadian Dental Association, Canadian Journal of Dental 
Hygiene, Journal of the American Dental Association, 

Journal of Dental Hygiene, International Journal of Dental 
Hygiene and International Journal of Dentistry) with no date 
limits and limited to the English language. We considered 
for inclusion all primary research and reviews focused 
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(n = 42) 

Full-text ar�cles excluded, with 
reasons (n = 30) 

 Book chapter with no relevant 
content (n = 8) 

 Nothing about children (n = 5) 
 Nothing about interpersonal 
violence (n = 4) 

 Abstract only (n = 3) 
 Focused on consequences for 
dental professionals (n = 3) 

 Oral injuries (n = 2) 
 Nothing about violence  (n = 5) 

Studies included in 
qualita�ve synthesis 

(n = 12) 

Figure 1: Flow chart showing selection of articles for review.
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on exposure to IPV and ECC or childhood decay or that 
referred to community settings (specifically women’s 
shelters) for dental service delivery to women and/or 
children. We hand-searched the ancestry (reference lists) 
and progeny (cited bys) of all retained articles for additional 
relevant publications.

Charting the data
To provide meaningful information and comparisons among 
documents, we charted key information: bibliographic 
details, type of document and methodological details, how 
the concepts of ECC and IPV were discussed and main 
findings. For the documents related to shelter-based dental 
services, we also gathered contextual information.

Collating, summarizing and reporting the results

We analyzed the data in 3 stages.30 CW and RL read 
the documents multiple times, charting key information, 
then summarized the information to promote meaningful 
comparisons.30 The research team discussed the findings 
as related to the research purpose, the literature and the 
broader research and policy/practice context, especially 
around novel opportunities for a public health approach to 
early intervention. 

Table 1: Summary of 6 research studies on the relation between early childhood caries (ECC) and exposure to domestic violence (DV).
Authors and 
year

Type of study ECC DV Relation

Blumberg & 
Kunken 198133

Case study Severe decay in very young 
children (bottle-fed)

• Child abuse,  described 
as deliberate inflicting of 
physical injury or harm 
on a child. 

• Neglect may be 
physical, nutritional or 
emotional. 

• Both have immediate 
emotional and physical 
effects but also 
long-term. 

• Authors’ clinical experience suggests that 
mother and child may be exposed to threats 
of physical harm or violence because of crying 
child. 

• Mothers may resort to bottles with sweet 
liquids that silence the child, keeping her and 
the child safe from harm, but unfortunately 
contributing to severe decay.

DiMarco et al. 
201036

Quantitative, 
regression analyses

Oral health = total score on 
dental caries and injuries 
among children (mean age 
6.38 years)

• Victimization was a 
predictor variable (i.e., 
history of physical, 
emotional and sexual 
abuse).

• No relation found between mother’s history of 
victimization and child’s dental caries.

Lorber et al. 201440 Quantitative, 
regression analyses

Child oral health level via 
parent report and DMFS score 
(mean age 10 years)

• DV described as 
a noxious family 
environment and 
measured as observed 
hostility and aggression 
between parents.

• Nonsignificant positive trend toward female-to-
male aggression and hostility having an impact 
on children’s level of decay and oral health.

Bright et al. 201541 Quantitative, 
regression analyses

Decayed teeth in children 
1–17 years old (mean age 8.59 
years)

• Adverse childhood 
experiences (ACES), one 
of which was exposure 
to domestic violence.

• Children exposed to domestic violence had 
greater odds than not exposed of having fair 
or poor parent-reported overall oral health 
condition. 

• Odds of poorer oral health condition and 
dental decay increased exponentially as 
number of ACES increased.

Sano-Asahito et al. 
201542

Descriptive re: 
percentage of 
decay

Decay measured in oral exam 
among children aged 2–15 
years (no mean given)

• 20 of 65 participants 
categorized as having 
“exposure to domestic 
violence against the 
mother.”

• Children (n = 39) who were abused (physical, 
psychological, sexual, neglect) had more 
untreated decay (62%) compared with all 
other children in the study (n = 26), among 
whom only 42% had untreated decay.

• This latter group included 20 children who had 
been exposed to violence against the mother.

Lorber et al. 201744 Quantitative, 
regression analyses

Decay determined by oral 
exam of children (mean 
age 10 years)

• Looking at female-
to-male emotional 
aggression and 
pathways to ECC.

• Weak evidence that mothers who are 
aggressive toward fathers have children who 
consume more cariogenic drinks, resulting in 
greater decay.

Note: DMFS = decay-missing-filled surfaces index, ACES = adverse childhood experiences. 
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Results
Descriptive analysis
From 198 unique documents, we retained 12 for review.33-44 
Of these, 9 (75%) were primary research articles.34,36-42,44 The 
remaining 3 included 1 commentary,35 1 commentary-style 
reflection33 and 1 project summary.43

Of the 12 retained documents, 6 looked at the relation 
between ECC (or childhood decay) and IPV.33,36,40-42,44 The 

remaining 6 focused on community-based, collaborative, 
service models.34,35,37-39,43 All documents were from high-in-
come countries, with 9 from the United States,33-38,40,41,44 2 
from Canada39,43 and 1 from Japan.42 One document was 
published in 1981,33 with the remainder published between 
2009 and 2017.34-44 The 9 primary research documents used 
quantitative methods (n = 5),36,40-42,44 qualitative methods 
(n = 2)37,39 or mixed methods34,38 (n = 2).

We identified 3 thematic groupings: (1) evolving refinement 

Table 2: Summary of 6 research studies related to shelter-based dental services.
Authors and 
year

Type of study Population/location Contextual information

DiMarco 200734 Mixed methods: 
quantitative questionnaire 
and qualitative follow-up 
questions 

Mothers with children, 
living in homeless 
shelters in a midwestern 
US city (n = 120)

• Mothers experiencing homelessness and with a history of victimization perceived 
more barriers to access to care than other mothers in the shelter.

• Dental caries was the no. 1 health problem experienced by children in the shelter, 
with nearly half presenting with untreated decay.

• Other barriers included: lack of insurance or unwillingness of dental service 
providers to accept the mother’s medical insurance; transportation and childcare; 
appointment dates that were too far in the future (i.e., 1–3 months away); and 
various issues related to health, family violence or homelessness taking precedence 
over dental care.

Petrosky et al. 
200935

Commentary Women served by 
several domestic 
violence shelters in 
Rochester, New York, US

• Describes a 15-year “integrated and collaborative” program between social 
work and dentistry that aimed to enhance dental resident education and impact 
community dental health outcomes in New York State. 

• Projects operate on the premise that “poor oral health follows from psychosocial 
factors that need intervention,” for example, using a health project counselor to 
manage perceived barriers to care.

Abel et al.  201237 Qualitative: needs 
assessment via focus 
groups/interviews 

Dental residents 
(n = 10) and mothers 
experiencing domestic 
violence (n = 50) in 
Florida 

• After conducting needs assessments with stakeholders, this group developed 
programming to educate general dentistry residents in Florida, US, to provide oral 
health services for women living in, or receiving outpatient services from, domestic 
violence shelters.

• Shelter clients wanted to receive care in a safe, familiar place. They wanted dentists 
to be professional, respectful and sensitive.

• This project identified that dentists need integrated, experiential learning to address 
issues around domestic violence in their patients.

Abel et al. 
201338

Mixed-methods: 
quantitative questionnaire 
and qualitative follow-up 
questions

Women recently safe 
from domestic violence 
and who had received 
dental care through the 
shelter-based program 
(n = 37)

• Evaluated the above-noted program37 via pre- and post-treatment questionnaires.

• Shelter-based dental care improved oral health outcomes (clients experienced less 
pain, less avoidance of eating because of pain, less embarrassment because of 
how teeth look, less interference with eating, drinking, talking after treatment)

• Clients reported high level of satisfaction with dental residents’ behaviour (e.g., 
listening, taking time, explaining procedures in full).

Guardia Tello 201339 Qualitative: interviews and 
document analysis

Interviews with dental 
hygienists, dentists and 
domestic violence 
experts in Alberta
(n = 13)

• Analysis of dental regulatory body and professional association documents related 
to DV (e.g., policy, code of ethics, position statements, handbooks)

• In conversation, dentists and hygienists did not perceive a strong link between ECC 
and DV. Even where ECC was severe, they were more likely to point to education or 
money as the cause.

• In instances of mothers pacifying crying children with sweet liquids to avoid 
physical abuse, dental hygienists and dentists described this as a consequence 
of the mother’s reasonable attempts to stay safe and survive. They believed more 
research was needed in this area.

• Correspondingly, they reported little urgency in reporting children’s exposure to IPV 
as “child abuse,” as is outlined in dental regulatory and professional association 
documentation. 

VEGA 201643 Project summary Women experiencing 
IPV and children 
exposed to IPV

• A 3-year Canadian project (2015–2018) that strategically aims to reach the broader 
health professional community around specific needs of women experiencing 
domestic violence and the appropriate tailoring of health services to better support 
them.

• Acts as a central hub to provide all health professionals with consistent evidence, 
knowledge, tools and training to address health impacts of domestic violence, 
particularly around children’s exposure to IPV. 

• Provides trauma- and violence-informed clinical guidelines for health professionals 
to promote client safety and well-being in all aspects of care. 

Note: DV = domestic violence,  ECC = early childhood caries, IPV = intimate partner violence.
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of child maltreatment conceptualization in ECC research; 
(2) the nature of the relation between exposure to IPV and 
ECC; and (3) approaches to early dental public health 
intervention.

Thematic grouping 1: Evolving refinement of child maltreat-
ment conceptualization in ECC research

In our examination of the literature, we observed progression 
toward a more sophisticated and differentiated concep-
tualization of child maltreatment. The earliest document33 
focused primarily on “child abuse” (inflicting physical 
harm) and “neglect” (physical, nutritional and frequently 
emotional) and its relation to childhood tooth decay. 
Although the authors describe “intra-family abuse,” which 
includes abuse of the mother, the phenomenon is not 
fleshed out and children’s exposure to that form of abuse 
is not considered.33 Similarly, in comparing tooth decay 
in “abused” and “non-abused” children, Sano-Asahito et 
al.42 define abuse as physical and sexual abuse of children; 
children who had “only” been exposed to violence against 
their mother were classified as non-abused.

In contrast, other documents display a stronger understand-
ing of the complexity around family violence, disentangling 
and classifying its interrelated areas more fulsomely: child 
maltreatment, intimate partner abuse and children’s 
exposure to IPV, which could include exposure to violence 
against the mother, mother to father hostility/aggression 
and father to mother hostility/aggression.40,42,44 The inclusion 
and recognition of the various forms of IPV that children 
could be exposed to40,42,44 suggests that impacts of such 
exposure in childhood are distinct from other forms of child 
abuse, which supports their examination in relation to health 
problems, including ECC.

Thematic grouping 2: The nature of the relation 
between exposure to IPV and ECC
Articles investigating this relationship are diverse and suggest 
that this area of study is at the exploratory stage33,36,40-42,44 
(Table 1). The seminal document32 in this field presents a 
case study highlighting potential threat of IPV in response 
to a fussy infant or child, where mothers, to protect against 
further abuse, may reasonably opt to placate infants with 
sugary liquids in bottles, potentially increasing the risk of 
decay.Three quantitative studies suggest a positive relation 
between exposure to IPV and the presence of childhood 
decay.40,41,44 One study of a random sample of 135 couples 
recruited from New York State, found a non-significant 
trend (p = 0.09) toward a positive association between 
inter-parental emotional hostility and poor dental health in 
children as measured by decayed, missing due to decay 
and filled teeth (primary and permanent) and parent-re-
ported children’s oral health status.40 A national study of 
adverse childhood experiences in the United States found 
that children exposed to IPV had greater odds of fair or 
poor parent-reported oral health relative to non-exposed 

children.41 A follow-up to the New York study noted above,40 
with the same sample, explored mediators (i.e., sugary drinks 
or snacks and child tooth-brushing) of the relation between 
inter-parental aggression or hostility and childhood decay.44 
Only sugary drinks was statistically significant; however, 
the relation became non-significant when controlling for 
income, suggesting a complexity that needs further investi-
gation.

In contrast, a study of a sample of mothers living in homeless 
shelters found that the oral health of children of those with 
a history of victimization (emotional, physical and/or sexual 
abuse; 60% of the sample) was similar to that of children 
of mothers without such a history.36 The final study in this 
group42 found that among children in protective care, 
62% of “abused” children (those experiencing physical, 
psychological, sexual abuse and neglect) had untreated 
decay versus 42% of non-abused children. Here though, 
children exposed to IPV were classified as non-abused.42 The 
latter finding suggests that children exposed to IPV were less 
affected by decay relative to children experiencing more 
blatant maltreatment (e.g., physical or sexual abuse), but 
provides no insight relative to children who experienced no 
maltreatment.42

Thematic grouping 3: Approaches to early dental 
public health intervention
Our final thematic grouping centred around domestic 
violence shelters and community-based opportunities for 
early dental public health intervention34,35,37-39,43 (Table 2). 
A thesis study39 used focus groups and document analysis to 
investigate dentists’, hygienists’ and regulators’ framing of 
“the intersection of ECC and domestic violence,” conclud-
ing that dental professionals seemed unready to appreciate 
a potential link between exposure to domestic violence 
and ECC. Instead, their clinical experience suggested lack 
of parental education as a reason why children develop 
ECC.39 In light of the tendency in dentistry to under-identify 
and under-report child abuse, these findings support our 
search for service opportunities beyond traditional settings.

Of the 5 remaining documents,34,35,37,38,43 1 assessed barriers 
to dental care and provided minimal instrumental supports 
to reduce barriers among a convenience sample of 120 
families living at a homeless shelter in the midwestern United 
States.34 Mothers with a history of emotional, physical or 
sexual abuse perceived more barriers to care than those 
without such a history.34 Simple interventions to improve 
access — providing a telephone and contact information 
for dentists who would accept the mother’s publicly funded 
dental insurance — resulted in nearly half (43%) of those 
contacted booking a dental appointment for their children 
and 10% already receiving oral health services at 1-month 
follow up, which suggests that these simple interventions 
were effective.34

Three other articles35,37,38 described programs to train dental 
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care providers and provide community-based care through 
domestic violence shelter collaborations. One described 
a 15-year “integrated and collaborative” program in New 
York State,35 where social work activities were added 
to dental residents’ training regarding IPV. The residents 
undertook experiential opportunities (e.g., shelter and home 
visits with social workers, riding the bus as a sole method of 
transportation) and reflected on their own biases around 
the life circumstances of their clients. Examples of other 
projects in this program included using a health counselor 
to manage barriers to care, increase clients’ oral health 
knowledge and provide support, such as appointment 
making, reminders and assistance with transportation. The 
results showed a decrease in appointment cancellations 
and an increase in kept appointments.35

Abel and colleagues extended the initiative above to 
develop37 and evaluate38 educational programming for 
general dentistry residents in the United States to provide 
oral health services for women receiving in- or outpatient 
services through domestic violence programs.37,38 Separate 
focus groups with shelter clients and dental residents37 
informed the program, which was highly successful based 
on patient pre- and post-treatment surveys.38 For example, 
women relayed views on how to provide comfortable 
dental care; how they felt about discussing domestic 
violence with the dentist; and what is important for the 
dentist to know, say or do in relation to the client’s history of 
domestic violence and oral health circumstances.37 Dentists 
also benefited from integrated, experiential learning to 
address issues around domestic violence in their patients.37,38

The final study is an online Canadian initiative that 
strategically aims to reach the broader health professional 
community around the specific needs of those experiencing 
domestic violence.43 Violence, Evidence, Guidance, Action 
(VEGA) is a response to the identified need for the delivery 
of “evidence-based, compassionate, and integrated 
care” to families experiencing domestic violence. This 
3-year strategic effort, currently in progress, addresses the 
health impacts of domestic violence, acting as a central 
hub for consistent evidence, knowledge, tools and training 
for health and allied social service professionals, including 
dental professionals.43 For example, VEGA provides guide-
lines to assist health professionals in providing trauma- and 
violence-informed care including asking about domestic 
violence as a health issue, listening with empathy and 
without judgement, validating and believing the client, and 
showing support by assisting with connections to information 
and community services.43

Discussion
We set out to explore research on the relation between 
exposure to IPV and ECC and opportunities for early inter-
vention specifically related to community-based dental 

prevention. Although such research is limited and inconsis-
tent, it suggests a positive association between children’s 
exposure to IPV and tooth decay. One explanation for the 
inconsistencies may be the broad age range of children 
considered (often 2–16 years) and the resulting variation 
in the determinants of decay. Inconsistent or mixed results 
may furthermore reflect a literature in the early stages of 
development.

We found that conceptualization of IPV has evolved, and, 
consistent with the growing literature on adverse childhood 
experiences and their lifelong impacts,12,21,45 there is an 
appreciation that even perceived “lesser” forms of violence, 
such as exposure to IPV (relative to direct physical or sexual 
abuse), can impact children’s health, including oral health.

Generally, dental research and policy are characterized 
by a steady focus on biological and behavioural factors 
(the “lifestyle agenda”) that contribute to dental diseases,46 
especially childhood decay.47 Here though, we see some 
movement away from these downstream factors toward 
a public health approach, which embraces a social 
determinants of health lens46 to acknowledge that lifestyle 
factors are largely driven by socioeconomic and political 
conditions. Through a focus on family dynamics and access 
to services,35,36,41 the studies reviewed here subtly recognize 
gender and power relations in households as integral to 
oral health inequalities40,44 and, thus, begin to move away 
from labeling individual behaviours as personal failings. We 
concur that any movement in dental policy and research 
toward the common risk factors that underpin many chronic 
diseases (i.e., the social determinants of health), better 
aligns dental public health with the broader public health 
agenda.46

Our findings indicate a growing interest in incorporating 
social work into community-based dental programs to 
improve oral health outcomes for people experiencing 
domestic violence.35-38,43 Although community-based 
programming does not replace mandated reporting by 
dental personnel, it is certainly 1 way to offset some of 
the negative consequences of domestic violence and 
offers a pathway for clinical dentistry to build relations with 
organizations addressing domestic violence. The experiential 
learning of dental residents around the social determinants 
of health, for example, seemed to assist in developing 
professionals with an appreciation for the varied challenges 
and complexity mothers experiencing family violence might 
face in pursuing dental care for their children.

A key strength of this paper was our iterative and compre-
hensive approach to developing the search terms and 
identifying relevant published literature. That said, we 
excluded the grey literature; the complex and evolving 
nature of IPV constrained our ability to search the grey litera-
ture, although such a search may have yielded relevant 
documents.
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Conclusion
Childhood tooth decay and IPV are important dental 
profession and public health concerns, making this work 
both timely and relevant. As with public health generally, 
there is a clear need for the dental profession and for 
dental public health to address complex problems using 
approaches that incorporate social determinants and that 
are collaborative; our work highlights contributions to that 
important broader trend.

Moving forward, we make 2 suggestions for dental profes-
sional curricula. First, the use of evidence-based guidelines 
for trauma- and violence-informed care43 seems a promising 
avenue for dental trainees to develop the nuanced set of 
skills that will ensure that client safety, autonomy, dignity and 
well-being guide all decisions around client disclosures in 
dental interactions.43 Second, opportunities for experiential 
learning in community settings should be prioritized. In these 
settings, dental professionals can develop an appreciation 
of the impact of circumstances, such as domestic violence, 
on health; but more important, they may develop the 
critical lens needed to truly address socially determined 
inequities, that is, to act as advocates for change at a 
systems level.48 

Such a reorientation of curricula should better serve clients 
and may support a way forward for the profession to build 
trusting relationships with all clients, including those who are 
vulnerable. Our group is taking the first steps in exploring 
such an opportunity in Calgary, Alberta, where we are 
working to coordinate dental and community health worker 
capacity within the domestic violence shelter system to 
deliver decay screening, oral health education and referral 
for families experiencing domestic violence, with a focus on 
ECC prevention and trauma- and violence-informed care.
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Gibb, Linda A.

From: Vickie McKinnon <vickiemckinnon@gmail.com>
Sent: Saturday, July 13, 2019 11:32 PM
To: Public Submissions
Subject: [EXT] Fwd: Public Submission July 24 Meeting of the Calgary Community and Protective Services 

Committee to Address Fluoridation
Attachments: Submission to Community and Protective Services Committee.docx

My email to Andrea Schimick was returned. Please confirm that I now have the correct email address. 
Thanks. 
VM 

‐‐‐‐‐‐‐‐‐‐ Forwarded message ‐‐‐‐‐‐‐‐‐ 
From: Vickie McKinnon <vickiemckinnon@gmail.com> 
Date: Sat, Jul 13, 2019 at 11:22 PM 
Subject: Public Submission July 24 Meeting of the Calgary Community and Protective Services Committee to Address 
Fluoridation 
To: <Andrea.Schimick@calgary.ca> 
Cc: Vickie McKinnon <vickiemckinnon@gmail.com> 

Hello Andrea, 

Please accept the attached Submission for the July 24th Meeting of the Calgary Community and Protective Services 
Committee to Address Fluoridation. As I am unsure that I will be able to attend the meeting and present my submission, 
I am sending it to you now to meet the July 13 deadline, so it can be provided to the committee members should I not 
be able to be at the committee meeting.  

I assume I can withdraw the written submission with reasonable notice? 

Sincerely,  
Vickie McKinnon 
403 253‐3814 
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Submission to Community and Protective Services Committee 
Re:  Reinstating Water Fluoridation in Calgary 

July 13, 2019 

I make this submission from three perspectives: a retired public health dental professional; a 
grandmother of six young children, all living in Calgary; and a voting citizen of this city.   

1. On the basis of extensive research and recent reviews, fluoridation has been deemed
safe, effective and cost-effective.  My plea to this committee is to pay attention to
legitimate and recognized scientific evidence presented by those whose job it is,
through their training, skill and responsibility, to ensure that the health (in this case
dental health) of the population is protected.  If you can’t trust these esteemed health
organizations, whom do you trust?!

“No widely respected health organization opposes it.” Stephen Barrett, M.D

Stephen Barrett, M.D. 
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2. Three of my six grandchildren have had cavities in spite of their parents being
conscientious about their diet, oral hygiene and early dental visits. Fluoridation is the
protective factor that they are missing because they were born since water fluoridation,
democratically initiated, was arbitrarily removed from Calgary water by city council.
Why is it not available for them?  And more importantly, why is it no longer available for
disadvantaged children?  Fluoridation is a great equalizer, giving all children the
advantage of this preventive modality.

3. As a Calgary citizen for more than seventy years, I want a city that is run by enlightened
leaders who have the courage to make evidence-based decisions so that Calgary will be
the healthiest place in the world to live.  Ensuring that children of all means have the
opportunity for good oral health should be the aspiration of all members of Council.

While the fluoridation conversation most often centres on the benefits for children’s oral 
health, the benefits to seniors must not be overlooked.  With age, gum recession exposes 
cementum, the root surface of teeth, which decays more easily than enamel does.  Fluoridation 
helps protect the cementum from dental caries. 

Respectfully submitted, 

Vickie McKinnon 
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1

Gibb, Linda A.

From: Julianne McKinnon <julianne@prospectorsearch.com>
Sent: Saturday, July 13, 2019 11:50 PM
To: Public Submissions
Subject: [EXT] Bring back fluridation

We recently learned of the opportunity to speak at the City of Calgary Community and Protective Services on the issue 
of fluoridation. My husband, Lachlin McKinnon, and I will be at the June 24th meeting and welcome the chance the share 
our concerns about Calgary’s decision to remove fluoride from our drinking water and the effect it is having on our 
children and those who need it the most. 

We have three daughters (aged 10, 8 and 6) who take oral health seriously. Their grandmother worked in oral public 
health for AHS for four decades. Each of our daughters has had regular dental care since one year of age, seeing a 
pediatric dentist twice a year for regular check‐ups and cleanings. We ensure that our daughters brush often and floss 
regularly. They do not drink pop and know the importance of a water rinse even after school lunch and snacks, when 
tooth brushing isn’t possible. 

Regrettably, last fall, Vivian (our 8‐year old) was told that she had eight cavities, two in each of her four rear molars. 
Needless to say, we were terribly disappointed. Her dentist, Dr. Krusky, mentioned that since the fluoride was removed 
from the water, he has seen “hockey stick” growth in the volume of cavities he’s seeing. We are fortunate to have some 
dental benefits that covered the cost of some of the fillings. We paid the balance out‐of‐pocket. We are lucky to have 
been in a position to do so. No doubt many parents wouldn’t do anything either for financial reasons, the inability to 
take time off work for four appointments or because they know those teeth eventually fall out. But, imagine the effect 
on the other healthy permanent teeth. 

I implore the City of Calgary to consider reintroducing fluoride in its water – if not for privileged children like Vivian, but 
for the many, many children who desperately need the fluoride for oral health the most. 

Julianne McKinnon 

____________________________ 
Julianne McKinnon MBA, CMC, CPHR 

P R O S P E C T O R 
EXECUTIVE SEARCH & CONSULTING 

Office: 587.316.6301 
Mobile: 403.863.0149 

prospectorsearch.com 

CPS2019-0965 
Attachment 2 

Letter 24



1

Gibb, Linda A.

From: Donna Mayne <donnajeanmayne@gmail.com>
Sent: Sunday, July 14, 2019 4:32 PM
To: Public Submissions; City Clerk
Cc: mayoro
Subject: [EXT] Submission for the Standing Policy Committee on Community and Protective Services Hearing 

on Artificial Water Fluoridation Agenda
Attachments: Letter for Calgary Council.pdf; Summary Refutation WECHU Report of 2018 final.pdf; Refutation 

WECHU Report of 2018 final.pdf

Dear City Clerk,  

Please ensure the attached documents are shared with your standing committee and placed on the public agenda 
concerning artificial water fluoridation. 

These documents show how The Windsor / Essex County Health Unit not only failed to provide any credible 
foundation that cessation here caused an increase in oral health issues but, they also provide alerts to 
disingenuous tactics used by an American fluoride lobbyist group. Please don’t fall for them. 

Respectfully, 

Donna Jean Mayne 
Windsor, ON 
N9G 1L3 

donnajeanmayne@gmail.com 
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Dear Councillors 

I’m writing to warn you not to be deceived the way our City Council in Windsor 
Ontario was deceived. Do not confuse endorsements and anecdotal hype with 
published, variable-controlled studies. Don’t be intimidated into overlooking the 
fact that fluoride has nothing to do with ensuring drinking water is as safe as it 
can be. Trust qualified fluoride toxicity experts. Trust your common sense and 
keep in mind, fluoride IS more toxic than lead. 

Background: Following are a few reasons Windsor Ontario voted for artificial 
fluoridation cessation in 2013 – reasons that are still valid. 

• The U.S. National Research Council’s 2006 Review on Fluoride in
Drinking water raised multiple health concerns.
https://www.nap.edu/catalog/11571/fluoride-in-drinking-water-a-scientific-
review-of-epas-standards

• “Fluoride has no known essential function in human growth and
development and no signs of fluoride deficiency have been identified,”
https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2012.EN-283

• Our 2002 Safe Drinking Water Act states, “Dilution is no excuse for adding
a contaminant to drinking water. The chemical agent most commonly used
to fluoridate water (H2SiF6) contains arsenic and other co-contaminants.
http://www.nsf.org/newsroom_pdf/Fluoride_Fact_Sheet_2019.pdf

• Dangerous overfeeds and spills continue to occur, poisoning consumers
and placing workers and first responders at risk.
http://fluoridealert.org/search-results/?q=overfeeds%20spills

• The inability to control individual dose and the fact that fluoride
accumulates in the body renders the notion of an “optimum concentration”
obsolete.

• Artificial Fluoridation flies in the face of ethical medical practice, which
affords individuals the right to consent

Since	then,	data	from	Stats	Canada	has	shown	no	significant	difference	in	oral	
health	between	mostly	fluoridated	Ontario	and	Quebec	where	fluoridation	is	
virtually	non-existent.	https://www.theglobeandmail.com/life/health-and-
fitness/fluoridation-may-not-do-much-for-cavities/article4315206/	

Recent studies by academics in Canada, the U.S. and abroad warn that fluoride 
exposure at levels in artificially fluoridated communities threaten fetal brain 
development and thyroid function (Bashash et al., 2017(2), 2018(3); Till et al., 
2018(4), Malin et al., 2018(5), and Yu et al  

Cochrane,	a	trusted	global	independent	network	of	researchers	conducted	a	
systematic	review	on	water	fluoridation	in	2015.	They	concluded	there	was	
insufficient	evidence	to	determine	fluoridation	results	in	a	change	of	disparities	in	
caries	levels	across	socioeconomic	status	(SES).	They	also	stated	that	there	is	little	
contemporary	evidence	that	AF	is	effective	and	older	study	models	that	claimed	
benefit	were	at	a	high	risk	of	bias.	
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http://www.cochrane.org/CD010856/ORAL_water-fluoridation-prevent-tooth-
decay.		

Incredibly,	against	this	backdrop	of	information,	our	newly	elected	2018	Council	
voted	for	re-introduction	last	December.	Why?	

Two	Reasons:	

1. A	very	flawed	and	biased	Oral	Health	Report	that	in	NO	WAY	demonstrated
we	had	an	oral	health	crisis	related	to	fluoridation	cessation.	(Refutation
attached)

2. Johnny	Johnson,	representing	a	handful	of	fluoride	lobbyists	calling
themselves	the	American	Fluoridation	Society.

Expect Johnson to say, as he did here, that the science behind artificial water 
fluoridation is too complex for your understanding; and that you should depend 
on the recommendations of public health “authorities.”   

Expect him to claim he is there to help protect you from misinformation and then 
ridicule safe-water advocates, distort both the nature of the fluoridation agent and 
the NRC 2006 Review with patently false claims. https://youtu.be/JLxh7-anxMs 

Among Johnson’s claims: 

• Even at 4mg/L, fluoride “causes no health problems whatsoever.”

2006 NRC Summary “In light of the collective evidence on various health end 
points and total exposure to fluoride, the committee concludes that EPA’s MCLG 
of 4 mg/L should be lowered. Lowering the MCLG will prevent children from 
developing severe enamel fluorosis and will reduce the lifetime accumulation of 
fluoride into bone that the majority of the committee concludes is likely to put 
individuals at increased risk of bone fracture and possibly skeletal fluorosis, 
which are particular concerns for subpopulations that are prone to accumulating 
fluoride in their bones. https://www.nap.edu/catalog/11571/fluoride-in-drinking-
water-a-scientific-review-of-epas-standards 

The U.S. actually lowered the maximum contaminant level for fluoride in water 
twice prior to Johnson’s 2018 presentation. Lowering down to 1mg/L is currently 
under consideration. 
http://www.nsf.org/newsroom_pdf/Fluoride_Fact_Sheet_2019.pdf 

• “Calgary where they’ve had a 146% increase” in decay from 2011-2014.

McLaren “There was no spike but rather a gradual increase, and the trend 
observed was not since fluoridation was stopped, but rather over a time 
period during which cessation occurred: 2004/05 to 2013/14” (cessation occurred 
in 2011). 
http://www.caphd.ca/sites/default/files/MosaicNewsletter_FALL17_final.pdf	
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A Ticking Time Bomb 

Incidentally, much of the highly corrosive wastewater used in fluoridation comes 
from Johnson’s home state of Florida where containment issues have become a 
multi-billion dollar issue for Mosaic Fertilizer LLC. 
https://www.epa.gov/enforcement/mosaic-fertilizer-llc-settlement	

Sarasota	Magazine	calls	it	a	“ticking	time	bomb	“These are massive piles of waste 
materials called phosphogypsum that are left over from the fertilizer 
manufacturing process. They rise up to 200 feet high and cover some 400 acres. 
On top of each one is a pond of acidic water from 40 to 80 acres in size.” 
https://www.sarasotamagazine.com/articles/2017/4/26/florida-phosphate	

It’s	fluoride	overkill	–	not	fluoride	deficiency	
• Dental fluorosis rates from over-exposure are up 31% from 2002-2012 

now effecting 65% of U.S.teens. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5929463/ 

• Dementia rates are up. (Fluorine bonds with aluminum and influences its 
absorption.) https://www.ncbi.nlm.nih.gov/pubmed/30868981  

• Fluoride disrupts thyroid function; Thyroid drug perscription rates are 
up. https://www.webmd.com/drug-medication/news/20150508/most-
prescribed-top-selling-drugs 

• Fluoride levels in The Detroit River (Windsor’s source of water) exceed 
protective limits 0.12ppm established by the Species at Risk Act. 

• Inorganic fluorides are included in Canadian Environmental Protection 
Act’s Priority Substance List – toxins considered to be entering the 
environment in quantities to have “an immediate or long-term harmful 
effect on the environment or its biological diversity.” 
https://www.canada.ca/en/environment-climate-
change/services/management-toxic-substances/list-canadian-
environmental-protection-act/inorganic-fluorides.html 

• The Ontario Ministry of Health has known for 20 years that Canadians are 
excessively exposed to fluorides. "In Canada, actual intakes are larger 
than recommended intakes for formula-fed infants and those living in 
fluoridated communities. Efforts are required to reduce intakes among the 
most vulnerable age group, children aged 7 months to 4 years." 
http://www.health.gov.on.ca/en/common/ministry/publications/reports/fluori
dation/fluoridation.aspx 

• Studies demonstrate that fluoride exposure may increase dental caries 
risk in malnourished children. 
https://www.hindawi.com/journals/tswj/2014/293019/ 

• There are growing concerns about inordinate fluoride exposure from all 
sources, like pesticides, fumigant residues, fluorinated pharmaceuticals 
dental products, PFOAs and PFAs – “forever” fluoride-based chemicals. 
https://www.businessinsider.com/erin-brockovich-contaminated-water-
warning-pfas-chemicals-2018-12 
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• Our children aren’t fluoride-deficient they are nutrient-deficient. Between 
2005-2015 Windsor’s average household income dropped "… the city of 
Windsor has one in three children under the age of six living in poverty.” 
https://windsor.ctvnews.ca/windsor-has-worst-drop-in-average-income-in-
ontario-from-2005-to-2015-1.3587942 

 
While the CDC endorses artificial fluoridation; their own data shows no 
correlation between fluoridation rates and better oral health or reduced 
discrepancies in health across SES. In fact, some of the most fluoridated states 
also rank higher than national average in tooth loss due to decay. The U.S. 
national average for complete tooth loss in seniors in 2014 was 14.9% 
https://www.cdc.gov/fluoridation/statistics/2014stats.htm 
 
Kentucky 99.9% fluoridated. 23.9% complete tooth loss in seniors  
 “Since 2001, the number of third- and sixth-graders in need of early or urgent 
dental care rose from 32 percent to 49 percent statewide.” 
https://www.kentucky.com/news/politics-government/article109136977.html 
 
Illinois 98.5% fluoridated. 16.5% complete tooth loss in seniors 
"We have babies come to us who already have a mouthful of decay…It's the 
result of a combination of poor diet, poor oral hygiene, poor parental education 
and a lack of access to routine care." 
https://www.chicagotribune.com/columns/eric-zorn/ct-teeth-poverty-dental-care-
health-zorn-perspec-0630-md-20170629-column.html 
 
Georgia 92% fluoridated.  19.3% complete tooth loss in seniors 
“The prevalence of tooth decay among children with low socio-economic status is 
50% higher than the prevalence of tooth decay among children in high SES.”  
https://dph.georgia.gov/sites/dph.georgia.gov/files/MCH/OralH/GA%20Burden%2
0of%20Oral%20Health%20Report_061914%20NEWEST.pdf 
 
British Columbia 1.2% fluoridated 
" BC’s caries free rate appears to be above that national average….	In	2012-13,	
67.3%	of	5-6	year	olds	in	BC	were	caries	free.”	
https://www.health.gov.bc.ca/library/publications/year/2014/provincial-
kindergarten-dental-survey-report-2012-2013.pdf	

The 2006 British Columbia Dental Association (BCDA) Adult Dental Health 
Survey shows clearly that since 1986 there has been a very substantial decrease 
(approximately 40%) in the average number of missing teeth within the 66-85 
age group. 

 
Respectfully, 
Donna Jean Mayne 
Windsor, ON 
donnajeanmayne@gmail.com 
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37 professionals, including dentists, doctors, and various scientists believe the report: 

 provides no credible foundation for recommending artificial fluoridation.

 does not conclude that cessation of artificial water fluoridation is related to increased
dental caries and poor oral health.

 interprets data with obvious bias and manipulation

 is negligent in its omission of safety concerns regarding fluoride’s toxicity.

 ignores decreasing rates in oral health occurred prior to cessation.

 neglects to acknowledge day surgery rates were actually at their highest during
fluoridation.

 irresponsibly dismisses dental fluorosis (a sign of fluoride over-exposure) even
though U.S. dental researchers (NHANES 2012) now state that it effects 65% of
teens with more than 30% having conditions considered moderate to severe.

 disingenuously reports zero incidents of fluorosis by screening children too young to
have their adult teeth.

 makes alarmist and misleading statements in their summary about growing treatment
rates while failing to explain eligibility criteria changed.

 outlines the importance of understanding barriers to good oral health  but does not
control for confounding factors such as recent immigration, the opioid crisis, diet,
the aging population or declining income levels.

 manipulates data to falsely represent residents’ wishes.

SUMMARY 
REFUTATION of the Windsor Essex County Health Unit 

Oral Health Report of 2018  
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Page 1 

We the undersigned medical and health-care professionals are persuaded by the attached 
document that the Medical Officer of Health and Windsor Essex County Health Unit have misled 
the Mayors and Councillors of Windsor, LaSalle, and Tecumseh about the safety and 
effectiveness of artificial water fluoridation (AWF). 

Further, the Windsor Essex County Health Unit’s (WECHU) 2018 Oral Health Report has been 
erroneously framed as conclusive proof that cessation of AWF in Windsor, LaSalle, and 
Tecumseh caused an alarming increase in dental decay. This claim has no credible foundation. 

The evidence of AWF’s benefits is weak (Cochrane, 2015 (1)). In addition, there is increasing 
knowledge of fluoride’s neurotoxicity.  

Current studies by academics in Canada, the U.S. and abroad warn that fluoride exposure at 
levels in artificially fluoridated communities threaten fetal brain development and thyroid 
function (Bashash et al., 2017(2), 2018(3); Till et al., 2018(4), Malin et al., 2018(5), and Yu et al 
(6)). 

REFUTATION of the Windsor Essex County Health Unit 
Oral Health Report of 2018  
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On Dec. 17, 2018, Windsor City Councillior Irek Kusmierczyk cited for Dr Ahmed two studies 
published by the University of Toronto in partnership with Harvard University, Indiana 
University and the University of Michigan. Dr. Ahmed dismissed their findings because a review 
by Public Health Ontario raised questions about methodology. 

Quotes from Windsor City Council Meeting: 

Timestamp: 9:50:30 

Councillor Irek Kusmierczyk: I’ve read so many journal articles, medical journal articles, 
dental journal articles, you name it and, ah, there are some good articles and there are some not 
so good articles.....There’s two studies that caught my eye, and I want to get your comment on it. 
So there are two studies published in 2017 and 2018, both were published by University of 
Toronto, and they were published in partnership with Harvard University, University of 
Michigan, Indiana University.  They were sponsored by – I think it’s the National Institute of 
Health, and what they found in both of those studies, is that there was an association between 
exposure to fluoride in pregnant women and elevated incidences of ADHD and lower IQ among 
their children.  What is really remarkable about this study is that they actually followed 213 
mother-child pairs from pregnancy, and they tested the children for example at age two, at age 
four, age six, at age ten.   

So this was a longitudinal study, and the findings, I’m trying to quote from one of the lead authors, 
the conclusion was “Our findings are consistent with a growing body of evidence suggesting that 
the growing, fetal nervous system may be negatively affected by higher levels of fluoride 
exposure”.  They are not saying this is fact, they’re not saying they are making an absolute 
conclusion, but what they’re saying is that we need to investigate this more.  There is enough 
grounds, the methodology seems to be fairly solid, there is enough grounds here that we need to do 
a little bit more research. Can you comment on that?  
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The WECHU 2018 Oral Health Report ignores this maxim in a shameful effort to claim a decline 

in oral health following the cessation of AWF. This is a false conclusion because it fails to 

consider potentially confounding factors, such as economics. Be advised that:  

x Windsor has recently experienced the worst average-income drop in Ontario. One in three 

children under the age of six now live in poverty. … They are not fluoride-deficient, they 

are nutrient-deficient – a key contributor to tooth decay). Further, their parents can’t 

afford dental care which is another precursor to poor oral health. (7) 

x Recently arrived immigrants and refugees suffer a greater burden of oral health issues. 

And Windsor has seen nearly 11,000 new Canadians settle here since 2011.(8) 

Timestamp: 9:52:23 

Dr. Ahmed: Sure.  As I mentioned, this document is recently prepared by Public Health 
Ontario, our scientific body, and it touches on specifically those studies. And, ah, I would just 
say that those studies, and I’m quoting verbatim, “This study was critiqued by other researchers 
for  methodological  limitations  including  measurement  error  and  no  consideration  for  other 
potential explanatory variables (such as pre‐term birth or exposure to tobacco, alcohol, arsenic 
or lead) apart from SES. The results are advised to be interpreted with great caution due to high 
risk  of  ecological  fallacy  (water  fluoridation measured at  state  level)  and  confounding bias.” 
(Note: Dr. Ahmed was in error, as the Public Health Ontario (PHO) report he was using did not 
review the Bashash studies the Councillor referenced.) 

Dr. Ahmed: And as you know, ahem, ah, Councillor, ah, there, any time when you are looking 
at any study, confounding and bias is one of the most important thing that you have to look to 
make any kind of conclusion and, ah, based on the, the methodology, if those questions are 
raised, it, it, it raises doubt in terms of what the conclusions how the conclusions are being 
drawn and whether it can be applicable to other communities or other, ah, other individuals.  

Councillor Irek Kusmierczyk:...and we know that association does not mean causation. 

Dr. Ahmed: EXACTLY. 
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UNACKNOWLEDGED IN  
THE WECHU REPORT: 

 

Figures 7 & 9. The number and rate of day surgeries for oral 
health (caries related) issues among children (1 to 17 years) had 
its peak in 2011 and has been less than that amount for each year 
since.  Therefore, the rate of day surgeries for children does not 
appear to be negatively affected by removal of artificial fluoride 
from the water supply. 

 

Figures 7 & 9. The number and rate of day surgeries for oral 
health (caries related) issues among adults 18+ had its peak in 
2011 and has been less than that amount each year since. The 
rate of day surgeries has decreased 38.1% from 2011 to 
2016.  Therefore, the rate of day surgeries for adults does not 
appear to be negatively affected by removal of artificial 
fluoride from the water supply. 

 

Figure 5. The peak amount of children attending the 
Emergency Department (ED) for oral health-related 
problems (not including accidents) was 65 in 2012 (before 
fluoride was removed from the water).  In 2016, the 
amount of children was reduced by 13.8% to 56.  The peak 
amount of adults attending the ED for oral health-related 
problems was 954 in 2013, which was reduced by 10.8% to 
851 in 2016. 
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Executive Summary (pages 7-8) 

Oral Health Profile of Windsor-Essex County: 

Claim 1 –  “Nearly 1 in 4 residents report having no dental insurance coverage.” 
 

Nearly 1 in 4 residents over 18 don’t have dental coverage (see Figure 1). As there is a 
variable of 16.6 to 33.3, this figure may be closer to 1 in 2 residents over 18 who don’t 
have dental coverage. 

Claim 2 – “Just over 1  in 10 households with a child between 1 and 6 years, saw a dental 
professional for their child for the first time before their child’s first birthday “ 
 

AWF has no influence over the caregiver’s ability or decision to provide a visit to a 
dental professional. 

Claim 3 – “There is an average of 921 emergency department visits each year for problems 
related to oral health.” 
 

This data does not support artificial fluoridation because it is based on average 
numbers, instead of percentages in a population. It does not account for confounding 
factors such as lower income status (a reason people seek emergency help instead of 
seeing a dentist) or the drug crisis (meth mouth) Windsor is currently experiencing. It 
is important to note that the trend is decreasing in the amount of ED visits for oral 
health (see figures 7 and 9). 

Claim 4 – “The  estimated  average  total  cost  for  emergency  dental  visits  is  $508,259  per 
year in Windsor‐Essex County.” 
 

Artificial fluoridation will not change the cost of treatment for an ED visit.  Page 11 in 
the report states, “… People are going to hospital emergency departments for dental 
problems because they are in pain and cannot afford dental treatment in the regular 
oral  health care setting.” 

 

 

 

 

 DIRECT RESPONSE TO WECHU ORAL HEALTH REPORT - 2018 
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Claim 5 – “Over 9 in 10 visits to the emergency departments were by adults (18+) with the 
highest rates observed in young adults between 20 to 29 years of age.” 
 

90% of oral health related visits to the emergency room were by adults and most of 
them were between 20 to 29 years old, which is an age group not likely to have dental 
coverage and most likely to have drug addictions.   

Claim 6 – “Each  year,  there  is  an  average  of  1,323  day  surgeries  for  oral  health  (caries‐
related) reasons with the rates of day surgeries consistently higher in children (1 to 17 years) 
between 2010 and 2016.” 
 

True. According to Figure 10, we have always had higher than provincial average but 
rates were at their highest prior to 2013 – while we were still fluoridating.  In 2010, 
Windsor-Essex County rate of day surgeries for oral health was 305% more than the 
rate for the province as a whole.  This increased to 318% in 2011, and then steadily 
decreased to 289% in 2016.  Therefore, one can make the argument that our rate 
of day surgeries has improved since fluoride has been removed from the water! 

Claim 7 – “Approximately  4  in  5  residents  in  Windsor‐Essex  County  support  community 
water fluoridation.” 
 

Opinions in surveys do not support evidenced-based science. The Community Needs 
Assessment Survey, was not a random survey and was highly susceptible to bias given 
the means of deployment. It provided three options for response: Yes: 63.8%, No: 
18.4% and I Don’t Know: 17.8%. This is not 4 in 5.  

Further, the WECHU removed an entire category in their report  and then misrepresent 
the results by stating that 78% of people polled “supported” AWF.    This is direct 
manipulation of the statistics in an effort to mislead the reader at large, and public 
policy makers specifically. Further, Dr. Ahmed repeatedly cited the manipulated 
poll results when replying to direct, thoughtful questions by a dissenting Windsor City 
Councillor in an effort to persuade him to support AWF. 

Claim 8 – “None of the nine municipalities  in Windsor‐Essex County  fluoridate their water 
supplies.” 
 

Correct.  Leamington and Kingsville have never fluoridated their water because the 
H.J. Heinz Company would not permit it. Lakeshore and Amherstburg both decided 
independently to stop prior to the Windsor, LaSalle and Tecumseh decision. The 
Niagara and Waterloo regions also stopped prior to Windsor and Dr. Ahmed, 
unknowingly compared Niagara’s good oral health – twice – to Windsor’s oral health 
at the December Council meeting. 
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Oral Health Assessment in schools and preventative services in Windsor-
Essex County: 

Claim 1 –  “In the 2016/2017 school year, 18,179 children from 119 schools were screened 
for oral  health  issues. Between 2011/2012  to 2016/2017,  the percentage of  children with 
decay or requiring urgent care has increased by 51%.” 
 

x Increasing rates began prior to cessation. 
x A “30 second no touch screening” cannot be considered accurate for the 

purposes of assessing dental health on a scientific basis. 
x Statistics often appear more alarming in percentages. In this instance, 51% 

translates to 5 more children out of 100 with a sign or hint of a cavity.  
x New Canadians often bear a greater burden of oral health problems and one 

child with several cavities can alter statistical averages. This confounding 
factor was never addressed. 

x Household incomes have dropped recently and we now have the highest rate of 
children living in low-income households – 24%. This was not a variable 
factored in the report even though barriers such as income and education level 
were identified on page 10. of the report. 

x London, Ontario has also experienced an increased in the amount of children 
requiring urgent care and they have remained fluoridated. (9) Windsor-Essex 
County continues to move in the same direction as other parts of Ontario, 
whether they are fluoridated or not. 

Claim 2 – “A  three‐fold  increase  in  the  proportion  of  children  eligible  for  topical  fluoride 
was observed between the 2011/2012 and 2016/2017 school years.” 
 

This is an extremely misleading claim to be placed in the summary because the 
report later explains on page 28 how government criterion for eligibility automatically 
changes in non-fluoridated communities. And again, on pg.39, they state: “The large 
increases in treatment in 2016 and 2017 are due to the changes to HSO program in 
January 2016.” 
 
Before 2013, a child from Windsor, LaSalle and Tecumseh needed to have a history of 
smooth surface decay and a presence of smooth surface decay to qualify.  Now, all 
children in Windsor, LaSalle, and Tecumseh that have a history, or currently have 
smooth surface decay qualify.  Naturally, there will be a significant increase. 
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Claim 3 – “When compared to Ontario, the percentage of children with urgent dental needs 
in 2016/2017 was two‐times greater in Windsor‐Essex County. A similar trend was observed 
for all other school years.” 
 

This point is based upon Figure 11 in the report, in which the 2016/2017 data is 
missing for Ontario.  Given the data ratios provided in the chart, there are even more 
reasonable questions regarding the reliability of the school screening program 
results. 

Claim 4 – “There is a decreasing trend in the proportion of caries‐free children observed in 
JK, SK and Grade 2,  from 7  in 10  (70%) children being caries‐free  in  JK  to 5  in 10  (50%)  in 
Grade 2.” 
 

This point is in reference to Figures 14 and 15.  Upon review of the Figures, you will 
see that the overall trends are the same in communities that have never fluoridated 
their water as Windsor, LaSalle and Leamington.  Therefore, this point does not 
support the need to add artificial fluoride to the water. 

Claim 5 – “The measure of decayed, missing, extracted, and filled teeth (deft/DMFT index) 
was highest  in 2016/2017 and lowest  in 2011/2012 school year  indicating a trend in more 
oral  health  concerns  among  children  at  the  time  of  school  entry  over  time.  Similar 
observations were found across the different grades.” 
 

This point is in reference to Figure 13, however if you look at Figure 14, you see that 
the data moves in the same direction for the Never Fluoridate communities in 
Essex County, as well as the Previously Fluoridated Communities.  Further showing 
that it isn’t the removal of the fluoride from the water that has caused the alleged 
increase in dental decay (remembering also the unreliability of the dental screenings 
performed at schools). 

Claim 6 – “From 2011/2012 to 2016/2017, communities  that  recently ceased  fluoridation 
observed a greater decrease  in the percentage (13%) of students without caries compared 
to an 8% decrease in the communities that were never fluoridated.” 
 

However, there are years that the rate of cavity free children has increased AFTER 
fluoride was removed and years when it decreased BEFORE fluoride was removed.   

 
Claim 7 – “Between 2011/2012 and the 2016/2017 school year, there were no instances of 
moderate or severe fluorosis in children screened.” 
 

This is a particularly egregious statement!.  Moderate to severe fluorosis is when the 
condition of fluorosis is so advanced that teeth become brown, pitted and brittle. 
 
WECHU’s dental fluorosis statistic (Table 7 on page 29, and Table 8 on page 35) is 
based on screenings of kindergarten students, however kindergarten students are too 
young to assess for dental fluorosis because the required indicator teeth have not 
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yet erupted from their gums. Dental fluorosis normally appears on the permanent 
teeth and not on primary. 

 
The Association of Public Health Epidemiologists in Ontario needs to be held 
accountable for setting this useless screening standard.  If the WECHU actually had 
performed any due diligence in understanding dental fluorosis, then they would have 
known that JK or SK students would not show the signs yet for accurate results, 
so screening them for fluorosis is worthless.  Also, they would have known the dental 
fluorosis is more than a mere cosmetic issue and therefore, careful screening, 
accounting and statistics for all cases do need to be kept.   

 
 

 
 
 
 
 
 
 
 
WECHU reports on only moderate or severe dental fluorosis, thus dismissing as 
irrelevant the mild cases of this biomarker for fluoride toxicity. This is an intentional 
departure from the Association of Public Health Epidemiologists in Ontario’s Core 
Indicator for dental fluorosis. (11) (12) 

 
Meanwhile, the American Association for Dental Research has just released a survey 
(NHANES 2019) demonstrating that a large increase in the prevalence and severity of 
fluorosis has occurred since 1986. “For ages 12 to 15 years —an age range 
displaying fluorosis most clearly—total prevalence increased from 22% to 
41% to 65% in the 1986–1987, 1999–2004, and 2011–2012 surveys, 
respectively. The rate of combined moderate and severe degrees increased the 
most, from 1.2% to 3.7% to 30.4%.” This proves children are being over-exposed to 
toxic fluorides and WECHU has acted in a negligent manner by inappropriately reporting the 
condition for the past several years. (13) 

 
Claim 8 – “With the new Healthy Smiles Ontario program, a total of 7,973 preventative oral 
health  services  were  offered  by  the Windsor‐Essex  County  Health  Unit  in  the  2016/2017 
school year.” 
 

A reasonable amount of time should be given to see if the new Healthy Smiles Ontario 
program would improve dental decay rates in the children. Or we should be adopting 
Scotland’s very successful and pro-active “Childsmile” program. 

It is a mistake to rush to put chemicals classified as developmental neurotoxins, back 
into the water especially since they bio-accumulate and there is evidence of increasing 
exposures from other sources and harm. 

 

Dental fluorosis is a visible biomarker for fluoride toxicity that develops 
before tooth eruption on the permanent teeth. Health Canada’s Guidelines for 
Canadian Drinking Water Quality Guideline Technical Document on 
Fluoride, 2010 describe it as “a permanent hypomineralization of tooth 
enamel due to fluoride-induced disruption of tooth development... in people 
with high exposure... occurs only when exposure to fluorides happens during 
tooth formation.” (10) 
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Introduction - What is oral health? 
The report states that Oral Health is more than just tooth decay, but mouth and facial pain, 
periodontal disease, and any other negative issues that impact the oral cavity.  As a result of this 
definition, we need to keep in mind that AWF is only upheld as a tool to fight dental caries and 
not periodontal disease or other matters that may affect Oral Health. 

Why does oral health matter? 

On page 9 the report states, “In recent years an increasing amount of research has shown the 
important link between oral health and overall health.  Oral health issue have been linked to 
respiratory infections, cardiovascular disease, diabetes, and poor nutrition.  More recently, 
evidence has emerged that shows a link between maternal periodontal disease and babies with 
low birth weights (Ministry of Health and Long-Term Care, 2012). 

The above claims by the Ministry of Health and Long-Term Care are made on page 7 of their 
2012 report on Oral Health, which states the following: (14)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On Respiratory Infections - Many studies have shown that poor oral hygiene in older 
adults is a major risk factor for aspiration pneumonia. The micro-organisms that cause 
pneumonia are commonly found in significantly high concentrations in the dental plaque of 
elderly people with gum disease. [Emphasis added] 

On Cardiovascular Disease (Heart Disease and Stroke) - There is also a link between 
gum disease and cardiovascular disease (CVD). However, there is no evidence to confirm a 
causal relationship or that treating gum disease will prevent CVD or modify its 
outcomes.[Emphasis added] 

On Diabetes - The connection between periodontal disease and diabetes is what is 
described as a two-way relationship. People with diabetes have a higher susceptibility to 
contracting infections, and so are at greater risk of developing gum disease. Conversely, 
oral infections can increase the severity of diabetes by increasing blood sugar levels. 
Harmful periodontal bacteria may mediate increases in insulin resistance, resulting in an 
increase in blood glucose. [Emphasis added] 

On Poor Nutrition - Poor oral health can have a significant impact on nutritional status. If 
your mouth is sore and infected, it is hard to eat. For some, particularly seniors, poor oral 
health can lead to substantial weight loss, dehydration, and infirmity. 
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The paper, “Fluoride Exposure and Periodontal Disease” written in 2016 by Declan Waugh, 
BSc. CEnv. MCIWEM. MIEMA, cites many studies over the decades and includes this shocking 
information: 

 

 

 

 

 

 

 

 

 

 

 

 

On Low Birth Weight Babies - Poor oral health in pregnancy may also have a negative 
effect. There is evidence that suggests that periodontal disease may contribute to premature 
delivery and/or low birth weight in the newborn baby. In turn, babies who are pre-term or 
low birth weight have a higher risk of developmental complications, asthma, ear infections, 
birth abnormalities, and behavioural difficulties, and are at a higher risk of infant death. 
[Emphasis added] 

As one can see from the above, the more serious health effects 
of poor Oral Health stem from periodontal disease (gum 
disease) and NOT from caries/cavities.  So, the next logical 
question would be, “What are the effects of Artificial Water 
Fluoridation (AWF) on periodontal disease?” The answer is 
alarming.  Fluoride is shown to worsen periodontal disease! 
(15) (16) (17) 

“Research  documentation  from  the  pharmaceutical  company  Sepracor  (renamed  Sunovion 
Pharmaceuticals  Inc),  indicates  that  fluoridated  toothpaste  may  cause  or  contribute  to 
periodontal bone loss. This finding is serious because periodontal bone loss is the number one 
cause of tooth loss among adults. Patents supplied by the pharmaceutical company disclosed 
that  concentrations  of  fluorides  from  fluoridated  toothpastes  and  mouthwashes  activate  G 
proteins  in  the  oral  cavity,  thereby  promoting  gingivitis  and  periodontitis,  as  well  as  oral 
cancer.  The  patent  findings  supply  the  biochemical  explanation  for earlier  reports  by many 
researchers  who  had  found  increased  gingivitis  and  gum  inflammation  due  to  fluoridated 
water,  or  other  sources  of  fluoride.  In  1996  three  biochemists  Aberg  G,  Jerussi  TP  and 
McCullough JR working for Sepracor  investigated fluoride  implications  in periodontal disease. 
Realizing  that  fluorides  activate  G  proteins,  they  reasoned  that  fluorides  would  also  be 
involved  in  the  activation  of  those  G  proteins  which  regulate  the  pathways  involved  in 
gingivitis and periodontitis ‐ and they decided to test for the ability of fluoride to activate two 
integral receptors  involved  in periodontal disease ‐ the prostaglandin E2 receptor (PGE2) and 
the  thromboxane  A2  (TXA2)  receptor.  Both  are  coupled  to  G  proteins  called  G  q/11.  The 
scientists conducted a test with sodium fluoride based on a well‐established in‐vitro protocol  
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Further, the Canadian Dental Association’s 2010 report cited by the WECHU recommends 
increased access to dental health services for periodontal disease prevention and treatment.  It 
only mentions water fluoridation with respect to prevention of dental carries. 

Therefore, it is a misleading for the WECHU to conflate AWF 
with negative health effects associated with poor Oral Health.  
It is a mistake by lawmakers to interpret the recommendation 
by the WECHU for AWF to have any positive effect on the 
underlying periodontal disease that is associated with 
respiratory infections, cardiovascular disease, diabetes, and 
low-birth weight. 

 

 

model  involving HL‐60  cells.  These  are Human  Leukemia  cells  often used  in  biochemistry 
investigations, as one can observe fundamental and critical signals involved in the activation 
of the body's immune system ‐ because of the cells’ ability to respond to foreign organisms. 
The authors reported:  

"We found that fluoride, in the concentration range in which it  is 
used for the prevention of dental caries, stimulates production of 
prostaglandins  and  thereby  excaberates  the  inflammatory 
response  in  gingivitis  and  periodontitis....  Thus,  the  inclusion  of 
fluoride  in  toothpastes  and  mouthwashes  for  the  purpose  of 
inhibiting  the  development  of  caries  may,  at  the  same  time, 
accelerate the process of chronic, destructive periodontitis."  

However,  instead of alerting the public health officials to their findings, they went looking 
for  an  agent  which  would  counteract  the  adverse  effects  of  fluoride  choosing  a  non‐
steroidal anti‐inflammatory agent (NSAID) called ketoprofin. They conducted more studies 
to see  if ketoprofin was efficient  in off‐setting  the damaging  fluoride affects, and  in 1996 
filed a patent on their new concoction now containing both fluoride and ketoprofin. In 1998 
they obtained a patent for a topically applied fluoride product in which they state that:  

“The  present  invention  is  a  method  for  preventing  dental  caries  by 
administering  a  fluoride  salt  into  the  oral  cavity  while  at  the  same  time 
controlling periodontal bone loss by administering, in addition to the fluoride 
salt,  an  amount  of  an  NSAID  sufficient  to  inhibit  the  production  of 
prostaglandins induced by the fluoride.” 
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Why is oral health important to children? 

 
The WECHU report cites the amount of school days that are lost each year due to dental visits or 
dental sick days are 2.3 million.  However, many of those lost school days are for routine 
preventative dental visits and not a result of dental carries.  Nevertheless, the WECHU report 
leads you to believe it is for corrective dental visits or dental sick-days, as this statistic follows 
this sentence: “Dental  issues  and  oral  pain  can  also  result  in  missed  school  days  and 
negatively impact learning and behaviour.”   
 
As for the early childhood caries (ECC) that require surgery, it is noted that the highest rate of 
surgery is found in the Aboriginal population and that our Local Health Integration Network 
(LHIN) is third highest.  This is consistent with economic data having the single, largest effect on 
dental health, as it is the main driver of frequency of dental visits.   

 

This is a map of the LHINs. 
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The rates were calculated from data collected between 2010 and 2012 and using census 
projections for 2010 and 2011 from Statistics Canada. (18) 

Figure 4: Rate of Day Surgery for ECC by Location of Residence, Selected Provinces/Territories, 
Children Age 1 to Younger Than 5, Two‐Year Pooled (2010–2011 to 2011–2012) 

 

 

This figure shows that BEFORE fluoride was removed from the water in Windsor, LaSalle and 
Tecumseh, Ontario had an overall rate of 8.4 ECC related surgeries for every 1,000 children, and 
the WECHU health report states that in our LHIN, we had a rate of 21.2 for every 1,000 children. 

According to the data in the cited report, the LHIN #14 had a rate of 60.9 and LHIN #13 had a 
rate of 25.0.  Since the data for figure 4 was calculated from 2010 to 2012, it is clear that the 
water fluoridation in Windsor, LaSalle and Tecumseh failed to bridge the gap 
between our LHIN and the rest of the province.  Also, as noted above, there has been a 
decrease in ED oral surgeries for 1-17 year olds since 2011 AFTER fluoride has been removed. 

So, it would be disingenuous of the WECHU to suggest that this data in their report would be 
resolved by AWF.  Is it likely an indication that the Windsor-Essex County dental caries rates are 
higher than much of the Province?  Yes.  However, the bulk of the Windsor-Essex County 
population was drinking fluoridated water when these figures were obtained, and it shows that 
water fluoridation is not the ‘great equalizer’ of dental health as many believe.  Clearly, there are 
other major factors that are at play.  According to the Canadian Dental Association’s (CDA) 
2010 Position Paper on Access to Oral Health Care for Canadians, the biggest factor is having 
access to dental care, and consequently the lack of dental coverage the barrier, for both old and 
young. (19) 
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What are the barriers to good oral health? 

The report states,  
“There  are  direct  links  between  poor  oral  health  and  poor  overall  health,  so  it  is  not 
surprising that oral diseases have many of the same social and economic determinants (e.g., 
income, employment, education, access to health services, social support and other factors 
that  impact  the  health  of  people  and  communities)  as  other  chronic  diseases  (College  of 
Dental Hygienists of Ontario, 2014).”   While the above may be true, the reference the report 
provided doesn’t actually support the above claim and is therefore misleading. 

 

 

 

 

 

 

In section 3.2.1, the College’s report also in turn cites the 2000 report by the US Surgeon 
General’s Report on Oral Health on the above claim.  When looking to that report, the relevant 
information can be found in Chapters 5 and 6. (20)  The pertinent information in Chapter 5 is 
related to the same health issues of respiratory infections, cardiovascular disease, diabetes, and 
low-birth weight that are associated with periodontal disease and not dental caries. 

Chapter 6 is titled, “Effects on Well-being and Quality of Life”. It is discussing matters far 
beyond dental caries, but into craniofacial defects and systemic diseases that affect oral health, 
such as Parkinson’s disease, AIDS, cancer therapy, diabetes, and prescription drugs. 

 

 

 

 

The WECHU’s next point about common risk factors for diabetes, heart disease and cancer may 
also be risk factors in poor oral health ie. poor diet, alcohol use, and smoking.  Again, remember 
oral health is much more than just dental caries, it includes periodontal disease, mouth cancer, 
ulcers in the mouth, anything causing pain in the mouth cavity.  AWF will not negate poor diet, 
drinking alcohol or smoking. 

Finally, the WECHU addresses a key issue, which is the cost of dental care and the lack of 
coverage.  Also, the report states, “immigrants  receive  less  preventative  services  and  more 

The WECHU report cites the College of Dental Hygienists of Ontario.  In section 3.2 of the 
College’s report cites “King, 2012” which is the same Ministry of Health and Long-Term 
Care (2012) report that the WECHU report cited earlier.  We already know that it is 
discussing health problems that are related to periodontal disease and not tooth 
decay/cavities/caries.  We have already pointed out that AWF advocates only claim that 
AWF has a positive effect on dental caries.  We have already addressed that AWF, along 
with other topical fluorides, may actually worsen periodontal disease! 

None of these issues addressed in the two chapters, cited by the 
College’s 2014 report and subsequently cited by the WECHU 
would be resolved by AWF. 
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treatment, and experience more negative oral health outcomes  (Canadian Academy of Health 
Science,  2014).    This  is  important  for  Windsor‐Essex  County  given  the  large  immigrant 
population  in  the  region.    Furthermore,  a  recent  systematic  review  found  that  newcomer 
families  (refugees  and  immigrants)  have  poor  oral  health  and  face  several  barriers  to  using 
dental care services (Reza, et al., 2016)...”  Unfortunately, the WECHU didn’t track any new 
refugee or immigrant family when assessing the data on the rate of dental caries in JK, SK 
or Grade 2 since Windsor, LaSalle and Tecumseh stopped AWF in 2013. 

The report then discusses the cost to the province because people are having their dental 
problems fester until it has become an emergency and they seek treatment at the hospital.  A wise 
policy decision for the provincial government would be to allocate more funding into dental 
coverage for at risk populations. AWF will not resolve this issue, but may only delay some of 
the visits to the ED. 

 

 

 

 

 

 

 

 

Data Sources 

RRFSS – only 18 years of age or older and only landlines in residential homes.  It has a measure 
of variability between 0 and 16.5 if the results are to be released without qualification.  However, 
if the variation is between 16.6 and 33.3, it can only be release with caution (denoted with a 
superscript’E’).   

NACRS – straight forward 

Population Data – straight forward 

OHISS – Upon review of Appendix A: Oral Health Core Indicators in the report, there are 
serious concerns as outlined below: 

 

 

 

Objectives of the report 

1. The WECHU intends to frame this report in light of the 5-year moratorium of 
AWF.   

2. This point is straight forward in the report. 
3. It purports that the recommendations are based upon the data.  However, we will 

see that it is leaping to the conclusion that even the most modest of data hinting at 
the correlation of removal of fluoride and caries increasing the WECHU would 
consider that causation, even though they discount that it was worsening BEFORE 
fluoride was removed.  Also, the recommendations ignore the serious relationship 
between fluoride possibly aggravating periodontal disease, which is arguably more 
serious than dental caries. 
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Core Indicators 

There may be standardized indicators so that various regions can compare data, but that doesn’t 
resolve the variables from a non-professional examination of the teeth of the children at school. 

 

 

 

 

 

 

1. The last row of “Fluorosis Index – Moderate or Severe (using the Dean’s index).  
Only moderate or severe dental fluorosis is being monitored and that is not 
keeping with the standards. 

2. Only kindergarten children are measured and probably mostly JK at that!  Dental 
Fluorosis is only properly assessed in permanent teeth and should have been 
examined at the senior elementary grades at the very least.  Therefore, the 
conclusions in this category are meaningless. 

3. “Children with decay and urgent dental needs” for clarity’s sake should read, 
“Children with decay or urgent dental needs”.  The “Children with decay” in this 
category are the “Non-urgent care required” in Table 7. 

4. The few children ‘assessed’ were not professionally (by dental standards) or 
scientifically (by epidemiological standards) examined. 

5. Methods of ‘assessment’ were extremely cursory (10 to 30 seconds), conducted 
by dental hygienists (who are not allowed to diagnose dental decay in Ontario), 
without even touching the student beyond a mouth mirror.  This clearly is both 
unprofessional and unscientific. 

6. The reporting that dental decay had increased using this crude ‘assessment’ 
technique is not only flawed, but scientifically fraudulent to insinuate that the 
increase was due to the cessation of fluoridation. The report presents no data to 
support that.  In fact, the report does show that the crude data shows no difference 
between never fluoridated areas in the County versus fluoridation ended Windsor.  
There was no correction for socioeconomic status so these data are not reliable. 
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Oral Health Profile of Windsor-Essex County 

Dental Insurance  

 

The numbers in Figure 1 in the report are to be interpreted with caution and have a variable rate 
of 16.6 to 33.3. 

 

Early Childhood Dental Habits  

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Source: Rapid Risk Factor Surveillance System (RRFSS), Jan‐Apr 2016 and 
Jan‐Apr 2017, Windsor‐Essex County Health Unit 
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When looking at the previous graph, the obvious question is how many of the families that did 
take their child to the dentist before they were one year suspected their child had a cavity?  Not 
to mention that this data obtained by RRFSS has a margin of error up to 16.5.  

Why does it matter if a child saw a dentist before they turned one?  Is it a valid predictor of long-
term dental health?  Does fluoridating the water cause people to take their child to the 
dentist before they turn one? The WECHU’s point is that then a dental health professional can 
then give information to caregivers on proper oral hygiene.  Why not make this information 
available as part of the ‘baby health & wellness’ information provided to mothers before they 
leave the hospital?  Why not work with doctors and midwives to encourage them to give 
information to parents during wellness checkups? According to its report, the WECHU is now 
administering a Baby Oral Health Program that is showing promise (without AWF). 

Community Support for Water Fluoridation 

The WECHU states,  “According  to  the  survey  results,  the  vast  majority  of  adult  residents  in 
Windsor‐Essex  County  support  community  water  fluoridation  (75%  according  to  RRRFS,  and  78% 
according to the Community Needs Assessment Survey). “  

The claim that 4 out of 5 adult residents support AWF is a not an accurate figure, but has been 
heavily manipulated.   For instance, the data for the actual Community Needs Assessment 
Survey, which was not a random survey, but was highly susceptible to bias given the means of 
deployment, had the result to their polling question as follows: Yes: 63.8%, No: 18.4% and I 
Don’t Know: 17.8%.  This is NOT 4 out of 5 people supporting AWF!   

This is the chart from the Community Needs Assessment Survey (21): 

Figure 36. Support for adding fluoride to public drinking water (N=1,289) 

 

63.8 

Yes 

No 

I don’t know 18.4 

17.8 
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When you add 63.8 and 18.4 and then divide each amount with the total 82.2, then you come up 
with the WECHU’s incorrect statistics.  This is direct manipulation of the statistics in an 
effort to mislead the reader at large, and public policy makers specifically.   

This is Figure 4 from the 2018 report: 

 

 
The WECHU withheld from respondents critical information about the serious health risks of 
fluoride ingestion and the unlawful nature of water fluoridation, and WECHU posed their survey 
question in a blatantly leading fashion: “Do you support adding fluoride to public drinking water 
to help prevent tooth decay?”  A proper poll wouldn’t be limited to one leading question, but 
would ask a variety of qualifying questions in order to accurately determine the opinion of the 
respondent.  Such as, “If there were a risk to the health of some residents, would you still support 
artificial water fluoridation?” 
 
An entire category of response was also removed from the RRFSS survey!  You cannot 
derive your 100% response rate outcome only from the people that made one out of three choices 
for the purpose of the survey.  In theory, for the RRFSS survey it is possible that 75% of the 
people surveyed said “Don’t know/Unsure” and the remaining 25% of people where divided into 
“Support” and “Oppose”. You cannot represent the ratio of just two of the three possible answers 
as percentages of “support” and “oppose”.  It is ‘statistical malpractice’!  Note the small sample 
sizes for the surveys and also consider that at best, the RRFSS survey has a margin of error of 
at least 16.5%.   

Despite requests to the WECHU, they have refused to release the raw data from the RRFSS 
survey. 
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ation 
74.5% 

Oppose 
25.5% 
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Adults (18+)  642  657  585  586  531  560  444 

Emergency Department Visits for Oral Health Issues 

As noted at the beginning of this rebuttal, the trend is decreasing after removing fluoride from 
the water.  There are fewer people of all ages going to the ED for oral health related concerns 
from the peak totals. 

 

Day Surgeries for Oral Health (Caries-Related) Issues 

Figures 7 & 9. The number and rate of day surgeries for oral health (caries related) issues among 
children (1 to 17 years) had its peak in 2011 and has been less than that amount for each year 
since.  Therefore, the rate of day surgeries for children does not appear to be negatively affected 
by removal of artificial fluoride from the water supply. 

Figures 7 & 9. The number and rate of day surgeries for oral health (caries related) issues among 
adults 18+ had its peak in 2011 and has been less than that amount each year since. The rate of 
day surgeries has decreased 38.1% from 2011 to 2016.  Therefore, the rate of day surgeries 
for adults does not appear to be negatively affected by removal of artificial fluoride from the 
water supply. 

 

Figure  7. The number  of  day  surgeries  for  oral  health  (caries‐related)  issues  among  children  (1  to  17 
years old) and adults (≥ 18 years old) in Windsor‐Essex County (WEC), 2010‐2016. 

 

 

 

 

 

 

 

 

Source: Ambulatory Emergency External Cause [2010‐2016], Ontario Ministry of Health and Long‐Term 
Care, IntelliHEALTH ONTARIO, Date Extracted: [March 19, 2018]. 

2010  2011  2012  2013  2014  2015  2016 
Total  1421  1491  1358  1254  1253  1256  1225 
Children (1 to 17 years)  779  834  773  668  722  696  781 
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Figure 9. The rate of day surgeries for oral health (caries‐related) issues among children (1 to 17 years) 
and adults (≥ 18 years old) in Windsor‐Essex County (WEC), 2010‐2016. 

 

 

 

 

 

 

 

 
Source: Ambulatory Emergency External Cause [2010‐2016], Ontario Ministry of Health and Long‐Term 
Care, IntelliHEALTH ONTARIO, Date Extracted: [March 19, 2018]. 

Oral Health Programs in Windsor-Essex County 

School Screening 

Windsor-Essex County was close to the rest of the Province when it comes to how many schools 
were considered ‘high intensity’, meaning that at least 14% of the grade 2 children screened had 
at least one cavity in a primary tooth and at least one cavity in a permanent tooth.  Windsor-
Essex County had 16% of schools in the ‘high intensity’ category and the rest of the Province 
has 15% of schools in the same category. 

The ‘high intensity’ school percentage has both increased and decreased after AWF was stopped. 

Table 6. The number of school facilities screened in Windsor‐Essex County 
(2011‐2015) and the intensity of tooth decay among Grade 2 students at 
those facilities. 

School Year  Facilities 
Screened 

High Intensity 
Facilities 

Medium Intensity 
Facilities 

Low Intensity 
Facilities 

2011‐2012  120  13 (10.8%)  12 (10.0%)  95 (79.2%) 
2012‐2013  116  10 (8.6%)  13 (11.2%)  93 (80.2%) 
2013‐2014  114  16 (14.0%)  13 (11.4%)  85 (74.6%) 
2014‐2015  116  11 (9.5%)  18 (15.5%)  87 (75.0%) 
2015‐2016  115  24 (20.9%)  14 (12.2%)  77 (67.0%) 
2016‐2017  119  19 (16.0%)  11 (9.2%)  89 (74.8%) 

Source: Oral Health Information Support System [2011‐2017], Ministry of 
Health and Long‐ Term Care (Accessed April 12, 2018). 

2010  2011  2012  2013  2014  2015  2016 
186.5  202.7  190.3  166.3  182.5  177.2  197.7 
164.1  166.1  145.6  142.8  127.2  132.0  102.8 

        Children (1 to 17 years) 
        Adults (18+) 

Rate of day 
surgeries 

(per 100,000 
population) 
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On page 28, the report alarming states,  
“The screening outcomes for Windsor‐Essex County children are reported in Table 
7. From 2011/2012 to 2016/2017, the percentage of children that did not require 
any  care  decreased  substantially  by  43%  and  the  percentage  of  children  with 
decay or requiring urgent care has increased by 51% over this period of time. The 
most alarming trend was the 3‐fold increase in the proportion of children eligible 
for topical fluorides (a change of 236%) over this time period.” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

So, to understand this alarmist statistic: five more children out of 100 have a sign of dental 
decay (a sign or hint of a cavity) OR urgent care required than we did in 2011-2012.   

It is important to note that London, Ontario also has increased in the amount of children 
requiring urgent care and they have remained fluoridated. (3) Which is yet another indicator that 
Windsor-Essex County continues to move in the same direction as other parts of Ontario, 
whether they are fluoridated or not. 

2. It is important to note that if a child is recommend for topical fluorides, fissure 
sealants or for scaling, then they are not put into this category of ‘no care 
required’.  This category is only meant for children that do not have an apparent 
cavity AND are not recommend for topical fluorides.  According to the WECHU, 
if a child does not have a cavity, but they have had a cavity in the past, then the 
WECHU will recommend that they have topical fluoride and will not be put into 
this category.  Therefore, there are children that could have been put into this 
category, but were not.  Therefore, this data is not reliable as a basis for public 
policy. 

1. First and foremost, the screenings cannot be considered accurate for the purposes 
of assessing dental health on a scientific basis.  They are done by dental hygienists 
for 10-30 seconds using a ‘no-touch’ method with only a dental mirror.  Many 
children, especially in JK, will be uncooperative.  These are not thorough exams 
stretching the cheeks, taking all of the time required to carefully visually exam the 
teeth and then take x-rays.  Dental hygienists are not permitted in Ontario to 
diagnose cavities, so why is this extremely limited method even considered to be 
reliable for the purpose of important public policy?   

3. Keep in mind that a 50% increase can sound like a large amount and to those not 
paying close attention to the figures can make it seem like we have entered into an 
emergency crisis situation.  Upon review of Table 7 of the 2018 report, what this 
means is that in 2011-2012 there were 9.9 out of 100 children with dental decay or 
urgent care required. That amount decreased to 9.7 in 2012-2013, increased to 
11.8 in 2013-2014, increased to 15.1 in 2014-2015, decreased to 14.1 in 2015-
2016 and then increased to 14.9 in 2016-2017. 
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Figure 11. Comparison of school screening outcomes between Windsor‐
Essex County and Ontario (2011‐2017). 

 
Source: Oral Health Information Support System [2011‐2017], Ministry of Health and Long‐ Term 
Care (Accessed April 12, 2018). *Comparison data for Ontario (2016/2017) was not available at the 
time of data extraction. Denoted by an asterisk in the figure. 

 
When the top two graphs are compared to each other, the big question that has to be asked is this, 
“Are the WECHU hygienists categorizing children with decay as having ‘urgent dental needs’ 
more often than they should be?”   

Also telling is that by the years 2014-2015 and 2015-2016, we were right in line with the 
provincial average of percentage of screened children with decay and urgent dental needs 

As for the bottom two graphs, the WECHU makes another misleading statement. This increase 
in the amount of children that qualify is meaningless because the eligibility is a child meeting 
two out of the three criteria, namely 1. Community water fluoride concentration is less than 0.3 
ppm, 2. A past history of smooth surface decay and 3. A presence of smooth surface decay.  So 
before 2013, a child from Windsor, LaSalle and Tecumseh needed to have a history of smooth 
surface decay and a presence of smooth surface decay.  Now, all children in Windsor, LaSalle, 
and Tecumseh that have a history, or currently have smooth surface decay qualify.  Naturally, 
there will be a significant increase. 

Further, note that the new eligibility criteria in the MOHLTC’s Oral Health Protocol, 2018 are 
such that most children will now quality for both Professionally Applied Topical Fluoride and Pit 
and Fissure Sealants. (22) 
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The graph below shows that the rate of the percentage of caries-free children was decreasing 
BEFORE fluoride was removed from the water.  The rate actually INCREASED AFTER 
fluoride was removed for SK and Grade 2.  This data does NOT reinforce the notion that the 
removal of fluoride from the water is the cause of increased dental decay. 

 

Figure 12. The percentage of caries‐free children in the screening program by 
school grade and school year, Windsor‐Essex County (2011‐2017). 
 

 

 

 

 

 

 

 

 

 2011‐  2012‐  2013‐  2014‐  2015‐  2016‐ 
2012  2013  2014  2015  2016  2017 

JK  82.3  79.8  79.2  78.4  74.4  73.6 
SK  71.9  70.1  67.5  68.9  64.0  61.3 
Grade 2  54.3  53.3  51.8  54.6  49.9  46.8 
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The above graph shows that there was in INCREASE BEFORE fluoride was removed from the 
water.  The amounts actually DECREASED AFTER fluoride was removed for SK and Grade 2. 
This data does NOT reinforce the notion that the removal of fluoride from the water is the 
cause of increased dental decay. 
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Figure 14. The percentage of caries‐free children in public schools by community fluoridation 
status, school grade and school year, Windsor‐Essex County (2011‐2017). 

 
Source: Oral Health Information Support System [2011‐2017], Ministry of Health and Long‐ 
Term Care (Accessed April 12, 2018). 
Note: KEL refers to Kingsville, Essex, and Leamington; WLT refers to Windsor, LaSalle, and 
Tecumseh. Pelee was excluded to low sample size. 

This above graph shows that the percentage of caries-free children were decreasing BEFORE 
fluoride was removed from the water in WLT.  It also shows that there were some years when 
the percentage increased AFTER fluoride was removed.  

This graph also shows that the data trends are consistent whether in Windsor, LaSalle and 
Tecumseh before and after AWF and in never fluoridated communities. The data also shows that 
the percentage increases some years in the never fluoridated communities as well. 

This data does NOT reinforce the notion that the removal of fluoride from the water is the 
cause of increased dental decay.   
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Figure 15. The percentage of caries‐free children in public schools by community fluoridation 
status and school year, Windsor‐Essex County (JK, SK and Grade 2 ‐ 2011‐2017) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 2011/12  2012/13  2013/14  2014/15  2015/16  2016/17 
KEL ‐ %  61.2  63.9  60.8  60.5  61.0  56.5 
WLT ‐ %  67.8  68.7  66.7  67.6  61.4  58.7 

 
Source: Oral Health  Information Support System [2011‐2017], Ministry of Health and Long‐ Term Care 
(Accessed April 12, 2018). 

This is just an average of the data from Figure 14 and doesn’t inform us of anything.  However, 
it is important to note that the KEL line is consistent with province-wide data that rural 
communities and residents are higher rates of dental decay than urban residents.  So, it would be 
an error to read this graph that the difference between the two data sets is AWF. 
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This data does NOT reinforce the notion that the removal of fluoride 
from the water is the cause of increased dental decay. 
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Table 8. Trends of the core indicators for oral health as identified by the Association of Public 
Health Epidemiologists in Ontario, Windsor‐Essex County (2011‐2017). 
Indicator  2011‐ 

2012 
2012‐ 
2013 

2013‐ 
2014 

2014‐ 
2015 

2015‐ 
2016 

2016‐ 
2017 

Overall 
Trend 

deft/DMFT 
index*  1.02  1.09  1.13  1.10  1.38  1.52  49% ↑ 

Caries‐free 
children* (%)  77%  75%  73%  73%  69%  67%  13% ↓ 

Children with 
urgent dental 
needs (%) 

 
7.6% 

 
7.3% 

 
8.7% 

 
11.5% 

 
10.8% 

 
11.9% 

 
57% ↑ 

Children with 
decay and urgent 
dental needs (%) 

 
9.9% 

 
9.7% 

 
11.8% 

 
15.1% 

 
14.1% 

 
14.9% 

 
51% ↑ 

Children eligible 
for topical 
fluorides (%) 

 
14.9% 

 
26.5% 

 
36.5% 

 
38.1% 

 
40.3% 

 
49.9% 

 
235% ↑ 

Children eligible 
for fissure 
sealants (%) 

 
2.3% 

 
2.6% 

 
3.3% 

 
4.4% 

 
6.0% 

 
10.8% 

 
370% ↑ 

Fluorosis Index – 
moderate or 
severe fluorosis 
*+ (%) 

 
 

0 

 
 

0 

 
 

0 

 
 

0 

 
 

0 

 
 

0 

 

0% ‐ 

Source: Oral Health Information Support System [2011‐2015], Ministry of Health and Long‐ 
Term Care (Accessed April 17, 2018). 
*At school entry (kindergarten). 
+This indicator refers to children with a score of 3 (moderate) or 4 (severe) on the 0‐4 score 
(Dean’s) fluorosis index. It’s a modified version of the APHEO indicator. 
 

Don’t be fooled by this chart.  Overall percentages either may seem like a lot, but an increase 
of 49% in the deft/DMFT index is half a cavity.   

The percentage increases for the eligibility categories are misleading.  The criteria has changed 
for sealants, and all children in Windsor-Essex County automatically meet one of the three 
criteria for topical fluorides since we don’t have fluoridated water.  So, now a child just needs to 
qualify when they show any hint of surface decay, OR they had surface decay in the past.  So, 
every child in Windsor-Essex County that has ever had a cavity now qualifies for topical 
fluoride.  The WECHU is misleading the uninformed by this alarmist statistic! 

The final misleading statistic– the data of moderate to severe fluorosis.  Fluorosis can ONLY be 
measured AFTER ALL of the PERMANENT teeth are fully erupted.  By only examining 
kindergarten children, you are guaranteeing that you will not find any fluorosis.    
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Baby Oral Health Program 

This new program sounds promising and this effort, and other similar, should continue. 

Recommendations and Conclusions (page 41) 

The WECHU recommends AWF for the prevention of dental caries.  Again, take note that there 
isn’t a claim that AWF prevents periodontal disease, which is linked to serious, systemic 
health risks. 

The WECHU is summarizing the data in its report as though ‘correlation equals causation’.  
However, the data actually doesn’t even show a strong correlation, as there are years that 
dental decay improves AFTER AWF was stopped and worsened BEFORE AWF was 
removed.  There is plenty to note that the correlation is more closely tied to economics and the 
state of oral health in Windsor-Essex-County, whether previously fluoridated or never 
fluoridated, is moving on trend with other areas of the province. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Any potential benefits from fluoride are from topical application and not systemic. In 1999, the 
Center for Disease Control stated, “fluoride prevents dental caries predominately after eruption 
of the tooth into the mouth, and its actions primarily are topical for both adults and children.” 
(24). 

The National Research Council has concurred, stating in 2006 that “the major anticaries benefit 
of fluoride is topical and not systemic.” (25) 

The WECHU relies upon rhetoric rather than sound science that AWF will even benefit 
dental decay. In 2015, the Cochrane Collaboration, the gold standard of comprehensive 
scientific reviews, set out to ascertain the efficacy of water fluoridation.  Newsweek 
reported on this landmark review, “These papers determined that fluoridation does not 
reduce cavities to a statistically significant degree in permanent teeth, says study co-
author Anne-Marie Glenny.  “From the review, we’re unable to determine whether 
water fluoridation has an impact on caries levels in adults,” Glenny says”. Newsweek 
further reports, that, “…Thomas Zoeller, a scientist at UMass-Amherst uninvolved in 
the work stated, “This study does not support the use of fluoride in drinking water.”  
Trevor  Sheldon is the dean of the Hull York Medical School in the UK who led the 
advisory board that conducted a systematic review of water fluoridation in 2000, that 
came to similar conclusion as the Cochrane review.  The lack of good evidence of 
effectiveness has shocked him.  “I had assumed because of everything I’d heard that 
water fluoridation reduces cavities, but I was completely amazed by the lack of 
evidence,” he says. “My prior view was completely reversed” (23) 
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Finally, we would be remiss if we failed to address another misleading statement by Dr. Ahmed 
at the City of Windsor Council meeting on December 17, 2018.  In response to Councillor 
Bortolin’s question about the validity of health concerns raised by delegates opposing AWF, Dr. 
Ahmed said, 

“So  ...  I'll  start  off  with  that  there's  overwhelming  evidence  in  decades  of  research  …  
that  shows  the effectiveness of  community water  fluoridation and  the  safety.  This  is a 
recently  conducted  document  that  is  ...  in  the  package  which  is  conducted  by  Public 
Health Ontario which  is  the  ...  scientific body provides all  the  scientific evidence  ...  for 
political departments in Ontario. We take everything seriously as a scientist.  We want to 
look  at  the  evidence  what  is  out  there.  Every  evidence,  every  research  paper  that  is 
published. We try to look at it and make sure that the research is conducted properly and 
if  conclusions  that  are  being  drawn  by  those  scientist  are  valid  and  it  is  applicable 
everywhere. Based on this  ...  recent document there  is no evidence to support any of 
the claims that was made.” 

However, on page 15, Public Health Ontario’s report (26) refers to Health Canada’s 
2010 report on page 39 (27), which in turn acknowledges that there are risks to the 
thyroid and refers to the National Research Council’s 2006 report.  The NRC report 
states,  
 
 
 
 
 

  
Shockingly, both Health Canada and then Public Health Ontario dismiss these concerns of 
iodine deficiency with an astounding lack of logic.  Heath Canada writes, 
  
 
 
 
 
 
 
  
 
Public Heath Ontario writes, 
  
 
 
 
 
 
 
 
 

“In humans, effects on thyroid function were associated with fluoride exposures of 
0.05-0.13 mg/kg/day when iodine intake was adequate and 0.01-0.03 mg/kg/day 
when iodine intake was inadequate.” p.262-3 [Emphasis added] (25) 

“More severe effects on thyroid function were seen in populations with low-iodine 
intake (NRC, 2006). In Canada, iodized salt is mandatory and the iodine intakes for 
Canadians were estimated to be in excess of 1 mg/day (IOM, 2001), which is above 
the adequate intake recommended by the Institute of Medicine (2001) to avoid iodine 
deficiency. Hence, low-iodine situations are unlikely to occur in the Canadian 
population” [Emphasis added] 

“As per the 2010 Health Canada fluoride document, fluoride may adversely affect 
endocrine glands such as the thyroid. The effects of fluoride on thyroid function 
might depend on the intake of iodine, as there is an association of thyroid 
dysfunction with low iodine intake; however, in Canada, this is unlikely to occur 
because iodized salt is mandatory.” [Emphasis added] (26) 
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A study published on October 2018 states the following, 

“Conclusions 
Adults living in Canada who have moderate-to-severe iodine deficiencies and higher levels of 
urinary fluoride may be at an increased risk for underactive thyroid gland activity.”(29)    
 
The above study observed that 18% of the weighted sample, representing just under seven 
million adults in Canada, were moderately to severely deficient in iodine. 
  
 
 
 
 
 

 

 

 

 

 

 

 

 

 
The lack of due diligence by Health Canada, Public 
Health Ontario, and WECHU for not reviewing the actual 
data on iodine deficiency is appalling.  According to 
Statistics Canada, from 2009 to 2011, 29% of 
Canadians were iodine deficient!  This is an absolute 
glaring error in assessing the health risks for a great many 
Canadians. (28) 

 
As you can plainly see, it is incorrect to make assertions that there isn’t any 
negative effect on the thyroid at the ‘optimal level’ of 0.7ppm. 
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Based upon the above analysis of the WECHU Report on Oral Health, we 
concur in the opinion that resuming AWF in this jurisdiction is not justified. 

To all the members of the council because the quality of our water supply impacts every man, 
women and child living in this region we urge you to demonstrate due diligence in weighing 
carefully all the arguments above and carefully balancing them with the analysis provided you in 
the WECHU report. 

Gilles Parent, ND.A. 
Author of “L’Inconséquence de la Fluoration” 1975 
Coauthor with Pierre Jean Morin, Ph.D. in experimental medicine, and John Remington Graham, 
lawyer, of “La Fluoration: autopsie d’une erreur Scientifique” 2005 and of its English version 
“Fluoridation: Autopsy of a Scientific Error” 2010. 
 
Paul Connett, PhD, 
Retired professor of environmental chemistry, 
co-author of The Case Against Fluoride (Chelsea green, 2010) 
Executive Director of the Fluoride Action Network (www.FluorideALERT.org) 
Contact details: pconnett@gmail.com, phone 607-217-5350. 
 
Dr. Hardy Limeback BSc PhD (Biochem) DDS 
Professor Emeritus and Former Head, Preventive Dentistry 
University of Toronto Faculty of Dentistry 
Member of the 2006 US NRC Committee on Fluoride in Drinking Water 
 
Robert C Dickson, MD, CCFP, FCFP 
Founder, Safe Water Calgary www.safewatercalgary.com 
111-3437-42 St NW  
Calgary, AB T3A 2M7 
1-403-560-4574 
 
Carol Wells, Registered Dental Hygienist  
Certified Biological Dental Hygienist with the International Academy of Biological Dentistry & 
Medicine  
137 West 28th Hamilton, Ontario Canada.  L9C 5B1 
905-389-1613    EMAIL:  cwells137@gmail.com 
 
Chris Gupta, BASc (Engineering), P.Eng., Independent Researcher 
919 Plantation Rd London, Ont. Canada N6H 2Y1  
Ph: 519 472-9515 
Neil J. Carman, PhD 
Environmental scientist 
Austin, Tx 
 
Bruce Spittle MB ChB (with distinction), DPM (Otago).  
Author of Fluoride fatigue. Fluoride poisoning: is fluoride in your drinking water—and from 
other sources—making you sick. Revised 3rd printing. Dunedin, New Zealand: Paua Press; 2008. 
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Delora Gillman 
certificate in dental hygiene 
retired (45 years) dental hygienist 
Halifax, Virginia, USA 
 
Kristine L. Soly, MD, FACC 
42 Whistler Lane 
Yarmouth Port, MA 02675 
ksolymd@gmail.com 
solyoffice@gmail.com 
 
Patricia Patterson Tursi, Ph.D.   Retired Psychologist 
1269 E Guinevere Ct, 3P 
Springfield, MO 65804 
 
Dr. Nestor B Shapka, BSc, DDS, FIAOMT,  
Practicing Dentist 
Bonnyville, Alberta 
Canada 
 
Michael May, BSC ENG, CEng 
VP of Operations 
Graz, Styria, Austria 
zm8@hotmail.com 
 
James W. Reeves, PhD 
Retired; Former Dean, College of Engineering, University of Louisiana 
Lafayette, LA 
 

Brian D. McLean, BSc, DDS (retired) 
8464 County Road Twenty-Seven 
Barrie ON  L4N 9C4 
(416) 892-4421 
 
Raymond R.White, Ph. D. [Biological Sciences, Stanford University 1973] 
Professor, Biology 
City College of San Francisco 
50 Phelan Avenue 
San Francisco, CA 94112 
 
G.W. Cooper, PEng, BEng, MBA 
6 Tanglewood Cres, 
Horseshoe Valley, ON L0L 2L0 
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Janet Nagel, EdD 
Clean Water Greensboro, NC, USA 
info@cleanwatergso.org 
 
Susan Kanen, BS cum laude in Biochemistry, retired Chemist and activist whistleblower to lead in 
drinking water and witness to the damage to infrastructure and health from water fluoridation. 
Currently from Anchorage, Alaska, USA  
 
Donald R. Davis, Ph.D. 
Research Scientist (retired) 
The University of Texas at Austin  
Magnolia, Texas 77354 
Richard Mills, M.D. 
Orthopedic Surgeon, Retired 
B.A. Mathematics 
 
Eric Turk, PhD  
(PhD, Neuroscience; UCLA, 1984) 
(BS, Organic Chemistry, Stevens Institute of Technology, 1973) 
Retired protein biochemist and molecular biologist 
8811 Rubio Ave 
North Hills, CA 91343 
 
Griffin Cole, DDS NMD MIAOMT  
Co-author of the “International Academy of Oral Medicine and Toxicology (IAOMT) Position 
Paper against Fluoride Use in Water, Dental Materials, and Other Products for Dental and 
Medical Practitioners, Dental and Medical Students, Consumers, and Policy Makers” 
(Past President - IAOMT) 
 
Elizabeth W. Reed, Ph.D. 
Biology Faculty, University (retired) 
Oak Ridge, TN 37830 
 
David Kennedy, DDS 
Chairperson Fluoride Committee 
International Academy of Oral Medicine and Toxicology 
Co-author of the “International Academy of Oral Medicine and Toxicology (IAOMT) Position 
Paper against Fluoride Use in Water, Dental Materials, and Other Products for Dental and 
Medical Practitioners, Dental and Medical Students, Consumers, and Policy Makers” 
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Jack Kall, DMD, FAGD, MIAOMT 
Chairman, Board of Directors, International Academy of Oral Medicine & Toxicology (IAOMT) 
Co-author of the “International Academy of Oral Medicine and Toxicology (IAOMT) Position 
Paper against Fluoride Use in Water, Dental Materials, and Other Products for Dental and 
Medical Practitioners, Dental and Medical Students, Consumers, and Policy Makers” 
2323 Lime Kiln Lane, Louisville, KY, 40222 
502-767-7631    
Kall02@twc.com 
 
Dr. John Holden, DOM 
Natural Medicine Practitioner 
Santa Fe, NM 
 
David E Abdo 
Industrial Construction Manager for 35 years 
Built/Renovated almost all water and waste water treatment plants in Southern Ontario plus 
many 100’s of other projects including automotive plants and powerhouses, institutional 
complexes and MTO infrastructure contracts (bridges) 
 
Carmel Marentette B.Sc.Phm. 
3 Goldmere Dr.  
Chatham ON N7M5R3 
 
Katherine Lajoie, RN, BA, BSN 
 
Ann Morris Cockrell.B.Sc. 
3675 S. Cherokee St. # 106 
Englewood, CO. 80110. 
 
Troy Ross, MD, MPH 
Occupational and Environmental Medicine physician 
Reno, NV, USA 
email: nvoccdoc@gmail.com 
 
Obiora Embry. B.S. Engineering 
Consultant 
Lexington, KY, United States 
oe99_beyond@mail2world.com 
 
Lauri Tauscher 
BSME, Bachelor of Science Mechanical Engineering from Oregon State University 1984 
Business Owner 
Clackamas, Oregon 
USA 
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Michael D. Margolis, DDS 
Doctor of Integrative Medicine 
My Dentist, PC 
2045 S Vineyard, Step. 153 
Mesa, AZ 85210 
Co-author of the “International Academy of Oral Medicine and Toxicology (IAOMT) Position 
Paper against Fluoride Use in Water, Dental Materials, and Other Products for Dental and 
Medical Practitioners, Dental and Medical Students, Consumers, and Policy Makers” 
Phone: 480-833-2232 
Fax: 480-833-3062 
 
Mason Miller, BSc (Environmental Sciences) 
Wastewater pretreatment administrator 
Cheswic, PA USA 
Mason.Miller@cranberrytownship.org 
 
Huguette Duteau-Salahuddin, D.D.S 
Centers For Healing 
810 Green Ridge St. 
Scranton, Pa.  18509 
hugsala@gmail.com 
 
Marjan Seywerd MSc, DDS 
516 Western Ave 
Augusta, ME 04332-0257 
 
Douglas Piltingsrud 
PhD Inorganic Chemistry degree 
Chemist 
2078 100th Ave. NAE 
Eyota, MN 55934 
 

(1) https://www.cochrane.org/CD010856/ORAL_water-fluoridation-prevent-tooth-decay 
(2) https://ehp.niehs.nih.gov/doi/10.1289/ehp655 
(3) https://www.ncbi.nlm.nih.gov/pubmed/30316181 
(4) https://ehp.niehs.nih.gov/doi/10.1289/EHP3546 
(5) https://www.ncbi.nlm.nih.gov/pubmed/30316182 
(6) https://www.ncbi.nlm.nih.gov/pubmed/29870912 
(7) https://windsor.ctvnews.ca/windsor-has-worst-drop-in-average-income-in-ontario-

from-2005-to-2015-1.3587942 
(8) https://www.cbc.ca/news/canada/windsor/census-shows-22-9-of-windsor-s-

population-is-immigrants-1.4370722 
(9) Middlesex-London Health Unity Annual Oral Health Report 2015/2016 School Year, 

Appendix A to Report No. 014-17 Figure 5. 
(10) https://www.canada.ca/content/dam/canada/health-canada/migration/healthy-

canadians/publications/healthy-living-vie-saine/water-fluoride-fluorure-eau/alt/water-
fluoride-fluorure-eau-eng.pdf 

CPS2019-0965 
Attachment 2 

Letter 25c



Page 38 

(11) http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/protoc
ols_guidelines/Oral_Health_Protocol_2018_en.pdf) 

(12) http://core.apheo.ca/index.php?pid=157 
(13) https://journals.sagepub.com/doi/abs/10.1177/2380084419830957?fbclid=IwAR357-

qpCESWPCtuJO97TvYac9B2GdYNyhRsEVtLorIi8gnt_Z3kcRNf0LY&journalCode=
jcta 

(14) http://www.health.gov.on.ca/en/common/ministry/publications/reports/oral_health/oral
_health.pdf 

(15) https://www.researchgate.net/publication/299696291_Fluoride_Exposure_and_Period
ontal_Disease 

(16) https://www.ncbi.nlm.nih.gov/pubmed?term=((Mostefaoui)%20AND%20dentifrice)%
20AND%20fluoride 

(17) https://www.ingentaconnect.com/content/ben/cst/2007/00000002/00000003/art00003?
crawler=true 

(18) https://secure.cihi.ca/free_products/Dental_Caries_Report_en_web.pdf 
(19) http://www.cda-adc.ca/_files/position_statements/accesstocarepaper.pdf 
(20) https://profiles.nlm.nih.gov/ps/access/NNBBJT.pdf 
(21) https://www.wechu.org/reports-and-statistics/2016-community-needs-assessment-

summary-report 
(22) http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/protoc

ols_guidelines/Oral_Health_Protocol_2018_en.pdf) 
(23) https://www.newsweek.com/fluoridation-may-not-prevent-cavities-huge-

study-shows-348251 
(24) Centers for Disease Control and Prevention (CDC) Achievements in 

public health, 1900—1999: fluoridation of drinking water to prevent 
dental caries. Morbidity and Mortality Weekly Report. 1999;48(41):933–
940 

(25) https://www.nap.edu/read/11571/chapter/1 p. 16 
(26) https://www.publichealthontario.ca/-/media/documents/evidence-review-health-

affects-fluoridated-water.pdf?la=en 
(27) https://www.canada.ca/content/dam/canada/health-canada/migration/healthy-

canadians/publications/healthy-living-vie-saine/water-fluoride-fluorure-eau/alt/water-
fluoride-fluorure-eau-eng.pdf 

(28) https://www150.statcan.gc.ca/n1/pub/82-625-x/2012001/article/11733-eng.htm 
(29) https://www.sciencedirect.com/science/article/pii/S016041201830833X 
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Gibb, Linda A.

From: Judy Hughes <jlynn2@shaw.ca>
Sent: Monday, July 15, 2019 10:16 AM
To: Public Submissions
Cc: City Clerk
Subject: [EXT] Submission for the Standing Policy Committee on Community and Protective Services Hearing 

on Water Fluoridation Agenda. July 24,2019
Attachments: Dear Letter to city councillors and Mayor.docx

Please accept this letter as I am unable to personally speak at the public hearing in council chambers next week.  

The deadline is July 17 so I trust that my letter will be part of the documents presented on July 24 to the committee that 
is re‐evaluating adding fluoride to our drinking water. 

I have emailed my concerns to my Council Representative.I will also send a written (snail mail copy) for my own peace of 
mind :) 

Thank you for your assistance in giving voice to my concerns. 

Thank you for ALL that you people do to manage our city in a healthy way …I am grateful for the work required. 

Respectfully submitted: 
Judy Hughes 
119‐550 Prominence Rise SW  
Calgary, AB T3H 5J1  

jlynn2@shaw.ca  
403‐991‐1059  
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July 14, 2019 
Dear Council Representatives and Mayor, 

I reside in the community of Patterson Heights 
I ask you to NOT vote for water fluoridation to be reintroduced in Calgary. 

I’ve lived in Calgary since 1971 and I am a retired public health nurse. 
 I know that sometimes policies are implemented for the health of a population but 
I struggle with City Council trying to re-evaluate adding fluoride to our Calgary 
water in July when families are on vacations.  

Many Calgarians will have no opportunity for any input so I am speaking up. 

Please hear my concerns as a grandmother! 
1. When chemical fluoride is delivered by water there is no control of the

dosage for it depends on the person’s water intake and weight.
Low income families may be feeding kids reconstituting skim milk
powder to make food dollars stretch
Small premature babies who are bottle fed formula will receive much
more fluoride than breast-fed babes (see page 2 chart)

2. There seems to be confusion in messaging because when I was
babysitting my grandsons they used fluoride -free toothpaste because
“they could swallow too much fluoridated toothpaste! “ Why the push for
fluoridation in water when there are fluoridated rinses, mouthwashes,
foams, gels and supplements for my grandkids to get fluoride topically
for their teeth?

3. How can one equate fluoridation directly with reduced dental caries??
I notice presently children’s diets seem have a high sugar content i.e.
read the sugar levels in healthy granola bars!  There are many variables
related to dental caries such as oral hygiene, bottle mouth, sticky fruit
roll ups in their lunch box and slurpies for snacks.

Calgarians have beautiful clean glacier fed mountain water. Why add to city 
budget costs by buying chemical fluoride? 

I, Judy Hughes DO NOT believe that there is a public health cost–benefit to 
adding fluoride to Calgary water. 

Respectfully submitted by: 
Judy Hughes 
119 -550 Prominence Rise SW 
Calgary AB T3H 5J1 

Calculating Daily Fluoride Ingestion 
from 
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 2 

Baby Formula Mixed with Fluoridated Water 
highlights at bottom show amounts  

exceeding set limits by CDA and average fluoride levels in breast milk  
 
 

AGE 0  
months 

6 
months 

1  
year 

2  
year 

WEIGHT  3.45 kg 8 kg 9.85 kg 12.5 kg 

FORMULA / DAY ,44 litre 1.04 litre 1.28 litre 1.63 litre 

AVG.  
H2O / DAY 

.37 l .87 l 1.07 l 1.35 l 

Fluoride / Day  
Formula + Fluoridated Water 

.26 mg 
/ 

day 

.61 mg 
/ 

‘day 

.75 mg 
/ 

day 

.95 mg 
/ 

day 

Daily Limit 
set by CDA  

.05 mg / kg / day 

.17 mg 
  

.4  mg 
  

.49 mg 
  

.63 mg 
  

Exceeding  
CDA limit 

  

.09 mg 
/ 

day 

.21 mg 
/ 

day 

.26 mg 
/ 

day 

.32 mg 
/ 

day 

Avg. Fluoride in  
Breast Milk 

= .003 mg / l  

0.001 mg 
/ 

day 

0.003 
/ 

day 

0.004 
/ 

day 

0.004 
/ 

day 

Exceeding fluoride 
in Breast Milk 

.003 mg / l 

.26 mg 
/ 

day 

.607 mg 
/ 

day 

.746 mg 
/ 

day 

.946 mg 
/ 

day 

 
Note: Excessive amounts of fluoride listed apply when formula is mixed with 
fluoridated water 
(fluoridated water = .7 ppm   = .7 mg/l = .23 mg fluoride  in a regular glass of water 
(333 ml) ) 
Eventually the child’s  fluoride levels will further increase if fluoridated toothpaste is 
used and if child consumes industrially grown foods and processed foods as these foods 
now contain significant levels of fluoride from the widespread use of phosphate fertilizer, 
fluoride based pesticides and processing with fluoridated water in Ontario, Alberta and 
many US states. 
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Gibb, Linda A.

Subject: FW: [EXT] Say not to Water Fluoridation in Calgary

From: Luticia Miller [mailto:luticiamiller@gmail.com]  
Sent: Monday, July 15, 2019 9:54 AM 
To: Office of the Mayor ; Sutherland, Ward ; Magliocca, Joe ; Gondek, Jyoti ; Chu, Sean ; Chahal, George ; Davison, Jeffrey 
R. ; Farrell, Druh ; Woolley, Evan V. ; Carra, Gian‐Carlo S. ; EAWard10 ‐ Lesley Stasiuk ; Keating, Shane ; Demong, Peter ;
Colley‐Urquhart, Diane ; Farkas, Jeromy A. ; City Clerk
Subject: [EXT] Say not to Water Fluoridation in Calgary

Dear Mayor and Council, 
As a member of Nolan Hill, I urge you to say no to water fluoridation in Calgary, for the following reasons: 

1. The science does not back it as an effective anti cavity/anti carrie solution
2. It is a proven toxin
3. Builds up in the body causing brittle bones and (ironically,) weak, brittle teeth
4. It's a huge cost additive annually, at a time the city is looking for ways to cut
5. The start-up infrastructure cost investment is being ignored/under-reported
6. It represents mass-medicating a population with no control over dosage

It's a non-sensical, non-solution. 

I look forward to your response, 

Luticia Miller 
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Gibb, Linda A.

From: jsv@shawbiz.ca
Sent: Tuesday, July 16, 2019 8:51 AM
To: Public Submissions
Cc: City Clerk
Subject: [EXT] Submission for the Standing Policy Committee on Community and Protective Services hearing 

on Water Fluoridation
Attachments: Standing Committe.pdf

To whom it may concern: 
I am including a submission to the above committee. 
I thank you in advance for your consideration. 

Jeannette Soriano MD  
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Gibb, Linda A.

From: Rhonda Usenik <rhonda.usenik@gmail.com>
Sent: Friday, July 12, 2019 3:23 PM
To: Public Submissions
Cc: Rhonda Usenik
Subject: [EXT] Speaker Registration re: Water Fluoridation Analysis & Review in Calgary

Hello, 
I am the parent of a nine year old child plagued with dental caries despite frequent cleanings, varnishes and checkups as 
well as twice daily dental brushing (x2 each time), flossing and fluoride rinsing. I am certain this is partially due to 
genetics as well as the absence of fluoridated water throughout her lifetime. Her diet is strictly monitored to support 
dental health as well as her overall health. Fortunately, my daughter is a "good eater"; she loves fruits and vegetables 
and has a keen interest in nutrition. 

I would like to speak to Council as a concerned Calgarian about the impact of all this on my daughter's life as well as 
mine. I work full time and must juggle a very busy schedule as a health care professional to ensure she receives the care 
needed. As well, my daughter's attendance at school has been impacted by the frequent appointments required. 

My daughter is also passionate about this, despite her tender age, and had hoped to present to Council herself. 
Unfortunately, she will be out of town on July 24. 

Thank you for this opportunity. Please let me know if you require any other information. 

Respectfully submitted, 

Rhonda Usenik 

CPS2019-0965 
Attachment 2 

Letter 29



1

Gibb, Linda A.

From: Nestor Shapka <nestor_shapka@hotmail.com>
Sent: Tuesday, July 16, 2019 9:04 AM
To: Public Submissions; Maria Castro
Subject: [EXT] Submission for the Standing Policy Committee on Community and Protective Services Hearing 

on Water Fluoridation Agenda.

Dear Mayor and Council,

The one and only question in the debate on the issue of water fluoridation, is; 

"Is anyone hurt or injured as a result of "intentionally" adding fluoride as a medication to a 
cities water supply? 

Unless you can say with 100% certainty that the answer to that question is NO, then the "intentional" 
practice of adding water is not the correct way to manage the issue of dental caries. There are many 
great ways to manage caries without this being an issue for elected officials to decide and manage. 
I myself am a practicing dentist in the small town community of Bonnyville, Alberta. I have been 
practicing dentistry for over 36 years now and have come to learn the truth on fluoride as my career 
and experience and knowledge on this subject has grown. The truth as it is being discovered by 
science and the more recent peer reviewed studies is 100% unequivocal - fluoride is NOT A BENIGN 
substance. Fluoride is a known POISON, that does affect many processes in the body and which 
exhibits many negative health effects. Whereas many of us who are already developed and or mature 
in our growth/development, fluoride can potentially be tolerated at small concentrations as 
suggested by health authourities. But the fact remains that fluoride is 100% toxic to the human body 
and especially for our most precious resource, the undeveloped human, i.e. our babies, infants, small 
children. For any exposure, fluoride has a far greater impact on the health of these individuals, at any 
concentration. Science, in the form of hundreds of studies, has proven that for infants and small 
children, fluoride is definitely damaging to the undeveloped human body and mind. All health 
authourities agree that for these populations, no fluoride is ever recommended as a supplement. The 
only correct amount of fluoride to be INGESTED for these populations is ZERO. THERE IS NO 
KNOWN SAFE LIMIT. 

To answer "the question" then, the scientific answer is of course YES, citizens of your community will 
be hurt by the fluoride that is intentionally added to the water supply and so council should be 
prepared to assume all of the consequences and all of the liabilities of such an act, should you decide 
to re-instate this practice. 

The issue as I see it is not so much the debate on the scientific benefits or harms of fluoride. The issue 
is whether any establishment has the right to decide that some small benefits outweigh the very real 
risks that are known to exist, and then go on to "impose the forced involuntary medication of an entire 

CPS2019-0965 
Attachment 2 

Letter 30



2

population". In the case of fluoridation, the dental and medical establishment has made opposing 
fluoridation seem to be in opposition to health. But that is the exact opposite of the truth. That is not 
science and that is very much not ethical, that is medical tyranny, because fluoride does not equal 
health - fluoride equals harm. These very real health consequences must not be ignored "for the 
greater good", thus sacrificing some members of society so that others can benefit. That is just sad.  
 

Yours truly, Nestor B Shapka, BSc, DDS, FIAOMT.  
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Gibb, Linda A.

From: Kristen Johnson (MD) <Kristen.Johnson@albertahealthservices.ca>
Sent: Wednesday, July 10, 2019 12:54 PM
To: Schmick, Andrea M.
Subject: [EXT] Water fluoridation meeting July 24th

To whom it may concern, 

I understand that the City Council Committee will be meeting on July 24th to discuss fluoridation of city water.  I am 
unable to attend this meeting but I do want the committee to know that as a mother and as a pediatric emergency 
physician, I am fully supportive of fluoridation of Calgary water.  When I initially moved from Edmonton, I was shocked 
to hear that Calgary does not fluoridate it's water supply.  This makes me nervous about my own children's dental 
health, but I also see the negative effects of this in my place of work.  The number of children I see in the emergency 
department with poor dentition is quite frankly shocking.  Not all of these children are from lower socioeconomic groups 
who have poor access to dentists/dental hygienists either, although one could argue that in these populations with poor 
access to dentists the fluoridation of water is even more integral to maintaining dental health.  At my place of work, it is 
also not uncommon to see dental infections and abscesses that require IV antibiotics for a number of days to treat.  In 
addition to this, many children with caries are subjected to anesthesia (and the inherent risks that go along with this) 
just to treat caries that perhaps could have been avoided if fluoridation of water existed.  Finally, it is well known that 
poor dental health is associated with poor overall health so if we can do everything within our power to keep kids' teeth 
healthy, their overall health and well‐being will also benefit. 

The evidence is clear.  1.  Fluoridation of the water supply is the safest, most effective, and most cost‐effective way to 
deliver fluoride to an individual child and improve dental health.  2.  Fluoridation of the water supply has been shown to 
be completely safe.  This is why organization such as Alberta Health Services, Health Canada, the Public Health Agency of 
Canada, the United States Centers for Disease Control, and the World Health Organization continue to support water 
fluoridation.  I believe the City of Calgary should join and agree once again to fluoridate our water supply. 

Sincerely, 

Kristen Johnson 
Pediatric Emergency Medicine Physician 
Alberta Children's Hospital 
403‐993‐8405 

Kristen Johnson 
Pediatric Emergency Medicine Physician 
Alberta Children's Hospital 

This message and any attached documents are only for the use of the intended recipient(s), are confidential and may 
contain privileged information. Any unauthorized review, use, retransmission, or other disclosure is strictly prohibited. If 
you have received this message in error, please notify the sender immediately, and then delete the original message. 
Thank you. 
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Gibb, Linda A.

From: Stephen Wainer <wainers@gmail.com>
Sent: Sunday, July 14, 2019 6:27 PM
To: Schmick, Andrea M.; Office of the Mayor; Sutherland, Ward; Magliocca, Joe; Gondek, Jyoti; Chu, Sean; 

Chahal, George; Davison, Jeffrey R.; Farrell, Druh; Woolley, Evan V.; Carra, Gian-Carlo S.; EAWard10 - 
Lesley Stasiuk; Farkas, Jeromy A.; Keating, Shane; Colley-Urquhart, Diane; Demong, Peter

Subject: [EXT] Fluoridation of Calgary City Water

As a community paediatrician with over 30 years of clinical experience, and as the past Section Head of Community 
Paediatrics in Calgary for more than 10 years, I was appalled by the decision of Council to remove fluoride from drinking 
water in 2011. The Council forged ahead with this decision with complete disregard for the scientific evidence (the 
evidence in support of fluoridation is overwhelming and well documented in the Alberta Health Position Statement 
here) and to appease a small but vociferous group of entitled individuals with a narrow and misguided agenda.  
It is Council's responsibility and obligation to make decisions based on the best available information and with the 
interests of the community it serves at heart ‐ in removing fluoride it utterly failed on both counts. The resumption of 
water fluoridation is a way for Council to that it does indeed wish to practice evidence‐based policy and for it to exhibit 
leadership, integrity and responsibility. 
Sincerely 
Stephen Wainer MD, FRCPC 
Children's Health Clinic 
4715 8 Ave SE 
Calgary, AB 
T2A 3N4  
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Gibb, Linda A.

From: Wendyhall123@gmail.com
Sent: Monday, July 15, 2019 10:46 AM
To: Schmick, Andrea M.
Subject: [EXT] Please Put fluoride back in Calgary water 

I am writing in whole hearted support of adding fluoride to the municipal water in Calgary. Since the addition of fluoride 
was stopped in 2011, we are seeing more and more dental carries ‐ particularly in children in our city. As an emergency 
room physician at the Alberta Children's Hospital, I am also seeing more serious dental infections as a result of these 
increased carries, many of which require IV antibiotics and multiple hospital visits. While health care is not a municipal 
issue, drinking water certainly is. The City takes pride in other public health initiatives (such as the Mental Health and 
Addiction Strategy) recognizing the benefit for the population. 

Dental carries are particularly difficult for low income families and severely developmentally disabled children to cope 
with. The cost of dental care is not covered by provincial health care, and often when it falls to individual families they 
simply cannot afford what is needed. Adding fluoride to the water to therapeutic levels will reduce the additional 
burden placed on low income families from increased dental carries. 

Dental carries have been linked to poor growth, behavioural problems, learning problems, and poor self‐esteem among 
other things. Putting children on IV antibiotics in increasing numbers because of increased carries is not acceptable 
when there is a clear simple alternative: adding fluoride back into the water. 

There is no evidence that therapeutic levels of fluoride in municipal water has any deleterious effect, despite what the 
anti‐fluoride activists would have you believe (they are not basing their arguments in science, and are sadly uninformed 
about the actual benefits and risks of fluoridation). Not adding fluoride into the water clearly has had significant health 
effects on Calgarian children. The number of carries in Calgary is nearly double that of Edmonton (where they continue 
to add fluoride to their water). (Study by Dr. L McLaren, showed an increase in tooth surface decay in Calgary by 3.8 
compared with 2.1 in Edmonton during a similar time frame) 

I ask you to seriously consider the health of Calgarians, particularly our younger generation, as you debate adding 
fluoride back into the water. For me the science is very clear, there are no risks to the population, and the benefit is a 
significant reduction in carries. I would love to have less patients in my department requiring interventions for horrible 
tooth, gum, abscesses, and skin and bone infections which have resulted from dental carries. 

Thank you in advance for your consideration of this important health initiative. 

Sincerely, 

Sent from my iPad 
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Gibb, Linda A.

From: Jennifer Graham Wedel <jn334770@gmail.com>
Sent: Sunday, July 14, 2019 8:57 PM
To: Schmick, Andrea M.
Subject: [EXT] Letter in support of fluoridation of the water in Calgary

Dear Ms. Schmick, 

I am writing in whole hearted support of adding fluoride to the municipal water in Calgary.  Since the addition of fluoride 
was stopped in 2011, we are seeing more and more dental carries ‐ particularly in children in our city.  As an emergency 
room physician at the Alberta Children's Hospital, I am also seeing more serious dental infections as a result of these 
increased carries, many of which require IV antibiotics and multiple hospital visits.  While health care is not a municipal 
issue, drinking water certainly is. The City takes pride in other public health initiatives (such as the Mental Health and 
Addiction Strategy) recognizing the benefit for the population. 

Dental carries are particularly difficult for low income families and severely developmentally disabled children to cope 
with.  The cost of dental care is not covered by provincial health care, and often when it falls to individual families they 
simply cannot afford what is needed.  Adding fluoride to the water to therapeutic levels will reduce the additional 
burden placed on low income families from increased dental carries.   

Dental carries have been linked to poor growth, behavioural problems, learning problems, and poor self‐esteem among 
other things.  Putting children on IV antibiotics in increasing numbers because of increased carries is not acceptable 
when there is a clear simple alternative: adding fluoride back into the water. 

There is no evidence that therapeutic levels of fluoride in municipal water has any deleterious effect, despite what the 
anti‐fluoride activists would have you believe (they are not basing their arguments in science, and are sadly uninformed 
about the actual benefits and risks of fluoridation).  Not adding fluoride into the water clearly has had significant health 
effects on Calgarian children.  The number of carries in Calgary is nearly double that of Edmonton (where they continue 
to add fluoride to their water). (Study by Dr. L McLaren, showed an increase in tooth surface decay in Calgary by 3.8 
compared with 2.1 in Edmonton during a similar time frame) 

I ask you to seriously consider the health of Calgarians, particularly our younger generation, as you debate adding 
fluoride back into the water.  For me the science is very clear, there are no risks to the population, and the benefit is a 
significant reduction in carries.  I would love to have less patients in my department requiring interventions for horrible 
tooth, gum, abscesses, and skin and bone infections which have resulted from dental carries.  

Thank you in advance for your consideration of this important health initiative. 

Sincerely, 

Dr Jennifer Graham Wedel 
MD, MSc, FRCPC 
Pediatric Emergency Medicine 
Alberta Children’s Hospital 
Clinical Instructor, University of Calgary 
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Gibb, Linda A.

From: Michelle Jung <michelle.jung@ucalgary.ca>
Sent: Monday, July 15, 2019 12:09 PM
To: Schmick, Andrea M.
Subject: [EXT] Please add fluoride to the municipal water in Calgary.

Dear Ms. Schmick, 

I am writing in whole hearted support of adding fluoride to the municipal water in Calgary. Since the addition of fluoride 
was stopped in 2011, we are seeing more and more dental carries ‐ particularly in children in our city. We are also seeing 
more serious dental infections as a result of these increased carries, many of which require IV antibiotics and multiple 
hospital visits. While health care is not a municipal issue, drinking water certainly is. The City takes pride in other public 
health initiatives (such as the Mental Health and Addiction Strategy) recognizing the benefit for the population. 

Dental carries are particularly difficult for low income families and severely developmentally disabled children to cope 
with. The cost of dental care is not covered by provincial health care, and often when it falls to individual families they 
simply cannot afford what is needed. Adding fluoride to the water to therapeutic levels will reduce the additional 
burden placed on low income families from increased dental carries. 

Dental carries have been linked to poor growth, behavioural problems, learning problems, and poor self‐esteem among 
other things. Putting children on IV antibiotics in increasing numbers because of increased carries is not acceptable 
when there is a clear simple alternative: adding fluoride back into the water. 

There is no evidence that therapeutic levels of fluoride in municipal water has any deleterious effect, despite what the 
anti‐fluoride activists would have you believe (they are not basing their arguments in science, and are sadly uninformed 
about the actual benefits and risks of fluoridation). Not adding fluoride into the water clearly has had significant health 
effects on Calgarian children. The number of carries in Calgary is nearly double that of Edmonton (where they continue 
to add fluoride to their water). (Study by Dr. L McLaren, showed an increase in tooth surface decay in Calgary by 3.8 
compared with 2.1 in Edmonton during a similar time frame) 

I ask you to seriously consider the health of Calgarians, particularly our younger generation, as you debate adding 
fluoride back into the water. The science is very clear, there are no risks to the population, and the benefit is a significant 
reduction in carries. As a physician and mother of two young children, I would love to have less patients in the city 
requiring interventions for horrible tooth, gum, abscesses, and skin and bone infections which have resulted from dental 
carries. 

Thank you in advance for your consideration of this important health initiative. 

Sincerely, 

Michelle Jung, MD FRCPC 
Division of Rheumatology 
RRDTC ‐ 1820 Richmond Rd. SW 
Calgary, AB T2T 5C7 
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Tel: 403‐955‐8957 
Fax: 403‐955‐8984 
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Gibb, Linda A.

From: Brian Lowry <brian.lowry@shaw.ca>
Sent: Friday, July 12, 2019 11:27 AM
To: Schmick, Andrea M.
Subject: [EXT] Fwd: fluoridation

Hi Andrea,am resending because I was given the wrong spelling for you, 

Brian 

From:	"brian lowry"  
To:	"andrea schimick" 
Sent:	Friday, 12 July, 2019 10:12:29 
Subject:	Fwd: fluoridation 

Good morning Andrea, 

I am forwarding a comment I sent to the Mayor and a couple of Councillors regrding the upcoming debate on fluoridation.I 
would like to have been able to be there in person but will be away at the date of the hearing. 

Yours sincerely, 

Brian Lowry 

From:	"brian lowry"  
To:	"ward08"  
Cc:	"Ward 11 Councillor Jeromy Farkas" , "the"  
Sent:	Friday, 12 July, 2019 10:00:18 
Subject:	fluoridation 

Hello Evan,Jeromy and Naheed, 

I hope City Council will not be swayed by the non scientific arguments by the anti fluoridation people in the forthcoming 
discussion.Council made a bad mistake in removing fluoride from the city water.I speak as both a pediatrician and medical 
geneticist that children's teeth in Calgary have suffered because of your decision some years ago.Adding fluoride does not 
cause birth defects nor is there any evidence that it causes behavioural disorders.The biggest cause of birth malformations is 
smoking and for behavioural disorders -alcohol. 
Brian Lowry,MD;Medical Consultant Alberta Congenital Anomalies Surveillance System-AHS 
2210,27 ST SW 
T3E 2G1 
403-246-2875
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Gibb, Linda A.

From: se_mullin@yahoo.com
Sent: Sunday, July 14, 2019 10:09 PM
To: Schmick, Andrea M.
Subject: [EXT] Fluoridation of Calgary water

Dear Ms. Schmick, 

I am writing in support of adding fluoride back to the municipal water in Calgary. Since fluoridation was stopped in 2011, 
we are seeing more and more dental carries ‐ particularly in children in our city, which is concerning as a family medicine 
physician and a mom of three young children. While health care is not a municipal issue, drinking water certainly is. The 
City takes pride in other public health initiatives (such as the Mental Health and Addiction Strategy) recognizing the 
benefit for the population. 

Dental carries are particularly difficult for low income families and severely developmentally disabled children to cope 
with. The cost of dental care is not covered by provincial health care, and often when it falls to individual families they 
simply cannot afford what is needed. Adding fluoride to the water to therapeutic levels will reduce the burden placed on 
low income families from increased dental carries. 

There is no evidence that therapeutic levels of fluoride in municipal water has any deleterious effect, despite what the 
anti‐fluoride activists would have you believe (they are not basing their arguments in science, and are sadly uninformed 
about the actual benefits and risks of fluoridation). Not adding fluoride into the water clearly has had significant health 
effects on Calgarian children. The number of carries in Calgary is nearly double that of Edmonton (where they continue 
to add fluoride to their water). (Study by Dr. L McLaren, showed an increase in tooth surface decay in Calgary by 3.8 
compared with 2.1 in Edmonton during a similar time frame). Dental carries have also been linked to poor growth, 
behavioural problems, learning problems, and poor self‐esteem among other things.  

I ask you to seriously consider the health of Calgarians, particularly our younger generation, as you debate adding 
fluoride back into the water. For me the science is very clear, there are no risks to the population, and the benefit is a 
significant reduction in carries.  

Thank you in advance for your consideration of this important health initiative. 

Sincerely, 

Dr Stephanie Mullin 
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Gibb, Linda A.

From: Diana Grainger <dianagrainger@gmail.com>
Sent: Monday, July 15, 2019 12:50 PM
To: Schmick, Andrea M.
Subject: [EXT] Water fluorination

Dear Ms. Schmick, 

I understand that the city is considering adding fluoride to the municipal water again. As both a physician and mother of 
three I whole hearted support addressing this important public health concern.  

I am thrilled to hear that the city is willing to consider science rather than the biased lobby of the anti‐fluoride activist and 
realign water fluorination standards with other cities.  

Thank you for your consideration of this important health initiative. 

Sincerely, 

Dr Diana Grainger  

MD, CCFP 

Clinical Instructor, University of Calgary 
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Gibb, Linda A.

From: Lee Darichuk <ldarichuk@shaw.ca>
Sent: Saturday, July 13, 2019 1:27 AM
To: Schmick, Andrea M.
Subject: [EXT] Water Fluoridation Analysis and Review
Attachments: DARICHUK Fluoride Submission.pdf

Hello Andrea, 

Please accept my written submission to the community and protective services committee. 

Many thanks, 

Lee Darichuk 
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July 12, 2019


City of Calgary

Community and Protective Services Committee

800 Macleod Trail SE

Calgary, AB  T2P 2M5


Re: Water Fluoridation


Dear Committee Members,


Thank you for the opportunity to provide input on the public health success that should exist 
with fluoridation of the municipal water supply in Calgary.


I am a born and raised Calgarian who was fortunate to benefit from fluoridated water as a child 
(I have no missing teeth). I am also a registered dental specialist in oral & maxillofacial surgery 
practicing in northwest Calgary. I perform greater than 10,000 procedures on more than 3,000 
patients per year. The vast majority of these procedures are dental extractions. I witness first-
hand the reality that severe dental disease has on Calgarians.


Today I treated a 15 year-old girl with severe dental decay. I removed 9 permanent teeth. Nine. 
These were her adult teeth. They do not grow back. One was her upper central incisor (front 
tooth). Two more were her upper first bicuspids (immediately behind the canine/eye teeth). One 
of these had a large granuloma (essentially a sack of tissue containing an abscess) attached to 
it. The other four were her lower first and second molars. These were decayed so badly they 
were broken off to the gumline. They were black and brown. The gum tissue had partially 
grown overtop of them and was inflamed and swollen. There were sharp fragments sticking up. 
Her upper first molars have already been removed. The upper second molars have tilted 
forward by 45 degrees. You can’t clean properly underneath them. Even a hygienist would 
struggle.


Imagine being 15 and trying to fit in at school missing 3 front teeth. She is insured through the 
provincial ADSC program, which means her family is of low socio-economic status. She cannot 
afford to have these teeth replaced like you could with your MEBAC extended health benefits. 
Imagine trying to eat a healthy diet without any molars. Could you eat a carrot? Celery? 
Broccoli? Any other vegetable you enjoy? Of course not, This young person is a dental tragedy. 
The most sad part of this real-life story? She is going to be back to see me one day. She will 
have to have more teeth removed. 


I cannot prove to you definitively that this young person would not have had decay with 
fluoridation in the water. On an individual basis, there is little you or I can do to prevent this 
child from ending up in this situation. What we do know, very clearly, is that on a population 
level people just like this child have fewer decayed (as of today, missing) teeth if there is 
fluoride in the water they are drinking when their adult teeth develop. What would that have 
meant to this child? Maybe we got her through the teenage years when our diets degenerate 
despite our caregivers’ best efforts and into adulthood and an awareness of diet, topical 
fluoride, and access to preventive dental care. Maybe fewer teeth needed to come out. Maybe 
none did. 


This is the human side to the Fluoride debate. It isn’t, “so some kids can have fewer cavities,” 
as some anti-fluoride opinions may attempt to minimize away our experiences as dental health 
care providers. We can provide endless stories like this. Last week I removed all 4 permanent 
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first molars from a 7 year-old boy. They were “bombed out” (severely decayed). They don’t 
grow back.


I can contribute to the science side of the debate, too. Prior to my transition to full-time private 
practice, I held an Associate Professor appointment at the University of Manitoba. I supervised 
Masters’ degree-level research projects for graduate oral & maxillofacial surgeons in training.


Some basics:


Dental Caries is a dietary disease. It is primarily related to how frequently one consumes food 
with any fermentable carbohydrate. This includes obvious foods like pop, candy, etc, but also 
includes less obvious things like bread, crackers, milk, etc. I counsel patients that in between 
your major meals, the only safe foods are water, vegetables and cheese (black tea and black 
coffee are okay, too). Changing diets on a population level is not achievable by a municipal 
council.


Dental caries is health inequality in Calgary. It is far more prevalent in Calgarians of lower 
socio-economic status.


Fluoridation of the community water supply is an effective method to reduce dental caries in 
children, but it has to be present in the water we consume while our teeth are developing to be 
effective. We have a limited window to act. The protection offered by incorporation of fluoride 
into our developing teeth can be lifelong.


PRO-FLUORIDE SCIENCE 

I have read that the pro-fluoride research is primarily old and doesn’t reflect today’s lifestyles, 
diets, etc. This is false.


A very recent (June 2019, DOI: 10.3390/ijerph16111970) epidemiological study out of Australia 
found:


- Children in the lowest quintile of socio-economic position and living in an area with water 
fluoride levels below the guidelines had a 4 times higher risk of having dental caries than 
children living in fluoridated areas and in a high socio-economic position.


- This study had an N of more than 5000 people. This is enormous scientific power.


A May, 2009 epidemiological study, (DOI: 10.1001/jamanetworkopen.2019.3466) again from 
Australia, found:


- 40% of inequality in elevated rates of tooth decay between indigenous and non-indigenous 
children was attributable to residing in an area with non-fluoridated water. 


- This study had an N of over 30,000 children.


July, 2018 (DOI: 10.1177/2380084418764312):


- Children residing in postcodes without CWF (community water fluoridation) on average had 
59% higher rates than those with access


ANTI-FLUROIDE SCIENCE 

The scientific arguments against fluoridation of the water supply are based on poor science, 
and twisting the words of the majority of the “studies” that they cite into something that these 
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studies don’t actually say. I will try to address some of the key points raised by anti-fluoridation 
groups:


The Science Behind “Low IQ” Claims 

The bulk of these studies do come from China. The problems I have with these “Studies”:


- The N is too low. There aren’t enough participants in the study to show sufficient power. An 
N of 30 participants, or even 200, is not sufficiently powered to show a true population level 
adverse effect. There is too much possibility for bias. This would be like comparing 30 kids 
from Mount Royal in Calgary to 30 kids from Arviat, Nunavut. There are too many 
confounding factors to explain the differences. I have read these studies, they do not control 
for variables such as socio-economic status, dietary sugar intake, topical fluoride, access to 
dental care, etc.


- “IQ” is not an accurate measure of injury or lack thereof to brain tissue.

- The fluoride in the “control” or “baseline” groups are equivalent or HIGHER than what the 

proposed level of fluoridation would be in Calgary. (0.89 ppm, 0.73 ppm, 1 ppm, 0.8 ppm, 
0.5 ppm, 1 ppm, 1 ppm, 0.91 ppm, 0.75 ppm, 0.5 ppm, 0.76 ppm…)


- The anti-fluoride groups would have you believe that these baseline groups are in areas 
where there is no fluoride. THIS IS FALSE.


- The fluoride levels in the “high” fluoride groups are many times higher than what is proposed 
in Calgary (4.55 ppm, 7.6 ppm, 31.6 ppm, 1.8 ppm, 2.97 ppm, 8.6 ppm, 11 ppm, 4.12 ppm, 
3.15 ppm, 4.5 ppm, 5.54 ppm…). This is not an analogous situation. This argument must fall.


Anti-Fluoride Talking Point: There are no “Randomized Controlled Trials” supporting 
community water fluoridation 

Of course there aren’t. There never will be. You can’t design one. This isn’t like looking at 
whether aspirin prevents heart attacks or whether bypass grafting is better than a stent after 
you have had a heart attack. The lag period between exposure to fluoride and  decayed, 
missing, or filled teeth is too long, the numbers you need to show significance are too high. 
and dentistry is much more fragmented than central institutionalized medicine. The logistics are 
impossible. 


But we don’t need one. A report from the Cochrane Collaboration in 2014 came to the 
conclusion that observational studies are very similar in results reported by similarly conducted 
randomized controlled trials. Large numbers of study participants help to overcome bias or 
other potential weaknesses. And the numbers on recent epidemiological studies concluding in 
favour of community water fluoridation are incredible. 5,000 people. 15,000 people. THIS is 
science. THIS is evidence.


Bones and Fracture Risk 

Reviewing this one made me laugh. One of the studies quoted actually took toenail clippings 
from nurses and tried to analyze the fluoride levels in the toenails. There was no assessment 
based on the level of fluoride in drinking water, just an assumption that if there was more 
fluoride in your toenails you must be exposed to more fluoride.


What the anti-fluoride groups don’t tell you:

- Many of the studies they claim support an elevated risk of bone fracture actually state the 

opposite.

- Any study which “suggested” an elevated risk of fracture had fluoridation levels between 2-4 

ppm.
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- Most studies use phrases such as, “There was a non-significant trend,” or, “no statistically 
significant difference.” This means there is essentially no difference in fracture rates between 
fluoridated and non fluoridated areas.


- The Finnish study often quoted used estimates of fluoride concentrations from well water.


Fluoride and the Thyroid Gland 

This one was fun to look at. I spent a year doing thyroid surgery.


Summary: “Studies investigating fluoride’s impact on thyroid hormone levels have produced 
divergent findings.”


One of the larger epidemiological studies from the UK defined elevated fluoride levels as above 
0.7 ppm. 0.7 ppm and below did NOT have an elevated rate of hypothyroidism.


Fluoride and Osteosarcoma 

This is straight from the articles on fluoridealert.com:


- No significant association between bone fluoride levels and osteosarcoma risk was detected 
in our case-control study 

- Our ecological analysis suggests that the water fluoridation status in the continental U.S. has 
no influence on osteosarcoma incidence rates during childhood and adolescence. 

- No association was found between potential exposure to fluoridated drinking water and 
osteosarcoma. 

CONCLUSION 

The evidence in favour of fluoridation for reducing the inequality in the burden of dental disease 
in Calgarians is overwhelming. Fluoridation of the city water is in your control. No other policy 
initiative can have as broad and as significant of an effect.  

I have an 11 month old son. I want the water he drinks to be fluoridated. Do the right thing for 
our kids. For my kids. For the kids who shouldn’t have to come to see me to have permanent 
teeth removed due to caries while they are still children. 

If I can be of assistance in making a decision on this important matter, please contact me: 

ldarichuk@shaw.ca 
(403) 374-6977 

Dr. Lee Darichuk 
BSc, DMD, MDent, FRCDC 
Oral & Maxillofacial Surgeon 
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Gibb, Linda A.

From: Christine Kang <cykang87@gmail.com>
Sent: Monday, July 15, 2019 9:37 AM
To: Schmick, Andrea M.
Subject: [EXT] Support for fluoride

Dear Ms. Schmick, 

I am writing in support for adding fluoride back into water. As a physician, I see the detrimental effects of dental cavities 
especially in lower income and marginalized populations. Fluoride has been proven to reduce cavities. I ask that the City 
reviews the evidence for fluoride and help make changes for the better lives of Calgarians.  

Thank you.  

Christine Kang 
Family Physician 

‐‐ 
Christine Kang, MD  
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Gibb, Linda A.

From: Elizabeth Kelly <ejkelly.kelly@gmail.com>
Sent: Monday, July 15, 2019 2:18 PM
To: Schmick, Andrea M.
Subject: [EXT] In support of fluoridation

Dear Ms. Schmick, 

I am writing in whole hearted support of adding fluoride to the municipal water in Calgary. Since the addition of fluoride 
was stopped in 2011, we are seeing more and more dental carries ‐ particularly in children in our city. As a family doctor 
and mother of two children, I am also seeing more serious dental infections as a result of these increased carries. While 
health care is not a municipal issue, drinking water certainly is. The City takes pride in other public health initiatives 
(such as the Mental Health and Addiction Strategy) recognizing the benefit for the population. 

Dental carries are particularly difficult for low income families and severely developmentally disabled children to cope 
with. The cost of dental care is not covered by provincial health care, and often when it falls to individual families they 
simply cannot afford what is needed. Adding fluoride to the water to therapeutic levels will reduce the additional 
burden placed on low income families from increased dental carries. 

Dental carries have been linked to poor growth, behavioural problems, learning problems, and poor self‐esteem among 
other things. Putting children on IV antibiotics in increasing numbers because of increased carries is not acceptable 
when there is a clear simple alternative: adding fluoride back into the water. 

There is no evidence that therapeutic levels of fluoride in municipal water has any deleterious effect, despite what the 
anti‐fluoride activists would have you believe (they are not basing their arguments in science, and are sadly uninformed 
about the actual benefits and risks of fluoridation). Not adding fluoride into the water clearly has had significant health 
effects on Calgarian children. The number of carries in Calgary is nearly double that of Edmonton (where they continue 
to add fluoride to their water). (Study by Dr. L McLaren, showed an increase in tooth surface decay in Calgary by 3.8 
compared with 2.1 in Edmonton during a similar time frame) 

I ask you to seriously consider the health of Calgarians, particularly our younger generation, as you debate adding 
fluoride back into the water. For me the science is very clear, there are no risks to the population, and the benefit is a 
significant reduction in carries. 

Thank you in advance for your consideration of this important health initiative. 

Sincerely, 

Dr. Elizabeth Kelly  

MD, MSc 

Community Family Physician 

Clinical Instructor, University of Calgary 
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