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Environmental Epidemiology and
Disease Registries Section (EEDRS)

 Environmental & Injury Epidemiology and
Toxicology Unit

e Cancer Epidemiology and Surveillance Branch

e Birth Defects Epidemiology and Surveillance
Branch



Environmental & Injury Epidemiology and
Toxicology (EIET) Unit

Mission statement:

The Unit uses the principles of epidemiology, toxicology,
and surveillance to identify populations at risk, to develop
evidence-based actions, and to protect and promote the
health of the people of Texas.



Presenter
Presentation Notes
As relevant to the Texas Groundwater Protection Goal (TWC Section 26.401.) :

“(c) It is the policy of this state that: (1) discharges of pollutants, disposal of wastes, or other activities subject to regulation by state agencies be conducted in a manner that will maintain present uses and not impair potential uses of groundwater or pose a public health hazard;”

EIET performs a variety of activities to assess the impacts of environmental issues such as groundwater quality/contamination on public health. This can help inform the state’s groundwater 


Environmental & Injury Epidemiology
and Toxicology (EIET) Unit

Environmental Epidemiology and Toxicology

 Environmental epidemiology studies
 Occupational disease surveillance

 Health Assessment and Consultation Program
e Texas Fluoridation Program



Health Assessment and Consultation Program

* Principal state public authority in Texas involved with public health and
hazardous waste issues.

 Works under a cooperative agreement with the Agency for Toxic Substances
and Disease Registries (ATSDR).

* Investigates and evaluates human exposures to hazardous and chemical
substances.

e Responds to health concerns by performing health assessments.

e Conducts community outreach and health education activities.




Health Assessment and Consultation Program




EIET Environmental Epidemiology

« Evaluate associations between environmental exposures
(e.g. lead exposure, chemicals in drinking water, etc.)
and chronic health conditions.

* Investigate non-communicable disease clusters.
— Lead state response to Community cancer cluster concerns.



Past EIET Epi Projects

» Evaluated relationship between prenatal exposure to
lead and infant lead levels at 0-6 months of age.

» Investigation into the prevalence of lupus and systemic
sclerosis in Crystal City, TX.

» Vapor intrusion investigation in Grand Prairie, TX
(contaminated groundwater).

» Examined association between the amount of fluoride in
drinking water and incidence of childhood and

adolescent bone cancer.


Presenter
Presentation Notes
Lead study – used newborn dried blood spot results as surrogate for prenatal lead exposure (taken within 24-48 hours of birth), and obtained infant lead levels from Texas Child Lead Registry data
Fluoride study – no association was found between levels of fluoride and the rate of osteosarcoma.  



Drinking water fluoride study

Population-based case-control study.

Both case and control data were obtained from the Texas Cancer
Registry (TCR).

Eligible cases included Texas children and adolescents (0O — 19 years of
age) reported to the TCR diagnosed with primary malignant
osteosarcoma between Jan. 1, 1996 and Dec. 31, 2006.

Controls were sampled 4:1 from Texas children and adolescents
reported to TCR who were diagnosed with either central nervous

system tumors (brain cancers) or leukemia during the same timeframe.

A total of 308 cases and 1202 controls were included.


Presenter
Presentation Notes
This study was done in response to public concerns about the health effects of fluoride. There is little evidence of an association between fluoride exposure and bone cancer:
Most studies did not find an association between exposure to low levels of fluoride (such as the amount added to fluoridated public water systems) and risk of osteosarcoma.
Two ecologic studies (Cohn 1992; Hoover et al. 1991) and one case-control study (Bassin et al. 2006) found associations between fluoridated drinking water and osteosarcoma in male children.  
HOWEVER, the first two studies are low quality, and the third was preliminary. Upon further analysis of the data, the study’s conclusions were refuted.

REGARDLESS OF THE LACK OF EVIDENCE, some have cited these papers as proof that fluoride is harmful to human health.

CONTROLS - These cancers were selected as controls because an association between fluoride exposure and either of these cancers does not seem to be biologically plausible, and literature could not be found linking fluoride exposure with either cancer. 





Drinking water fluoride study

* Geocoded address information was joined with public water
supply (PWS) boundary shapefiles.

* Average fluoride level for corresponding PWS was determined
using data from CDC’s Water Fluoridation Reporting System
(WERS).

* Exposure variable of interest was defined as:
» Low or sub-optimal fluoride in drinking water (0.0 — 0.6 ppm)
» Optimal fluoride in drinking water (0.7 — 1.2 ppm)
» Above optimal fluoride in drinking water (1.3 ppm)


Presenter
Presentation Notes
Because many PWSs had multiple sampled fluoride values associated with them over the time period of interest, both the average and highest fluoride values were obtained. 

Cases and referents who resided in an area outside the boundaries of any PWS (e.g., on well water) were excluded from analysis. 

(0.7 – 1.2 ppm; determined by CDC’s fluoridation recommendations during the time period of cancer diagnosis in this study) 



Drinking water fluoride study

Table 3. Crude and adjusted odds ratios (ORs) of osteosarcoma for optimal and above-optimal
average fluoride level categories, compared to the referent category (low/sub-optimal fluoride
level), and corresponding 95% confidence intervals (Cls).

Average Fluoride Level “ 95% CI

Crude estimates

Low/sub-optimal (0 — 0.6 ppm) 1.00 (Referent)
Optimal (0.7 — 1.2 ppm) 0.86 (0.63, 1.16)
Above optimal (21.3 ppm) 0.94 (0.57, 1.53)

Adjusted estimates*
Low/Sub-optimal (0 — 0.6 ppm) 1.00 (Referent) ---
Optimal (0.7 - 1.2 ppm) 0.85 (0.62, 1.16)
Above optimal (21.3 ppm) 0.96 (0.58, 1.57)



Drinking water fluoride study

Table 4. Adjusted ORs and corresponding 95% Cls of osteosarcoma stratified by sex for optimal
and above-optimal average fluoride level categories, compared to the referent category
(low/sub-optimal fluoride level).

Average Fluoride Level “ 95% ClI

Boys
Low/sub-optimal (0 — 0.6 ppm) 1.00 (Referent) ---
Optimal (0.7 — 1.2 ppm) 1.03 (0.68, 1.56)
Above optimal (21.3 ppm) 1.31 (0.70, 2.46)
Girls
Low/sub-optimal (0 — 0.6 ppm) 1.00 (Referent) ---
Optimal (0.7 — 1.2 ppm) 0.68 (0.42, 1.10)

Above optimal (21.3 ppm) 0.58 (0.25, 1.36)


Presenter
Presentation Notes
No results were significant, meaning that the odds of bone cancer were the same between all of the fluoride exposure groups.


Drinking water fluoride study

Conclusions:

e Our study, like most prior studies, did not find an association
between fluoride levels in drinking water and osteosarcoma.

e Community water fluoridation is the most effective public
health method for prevention of tooth decay, and was hailed
by CDC as one of the greatest public health initiatives of the
20th century.



FLUORIDATION PROGRAM

OVERVIEW




Fluoride is Naturally Occurring

13t most abundant elementiin the eatr
Air
¢ 50% volcanic
¢ 25% wind erosion
6 25% from human activities
Water
& Surface water - 0.1to 0.3 mg/
¢ Ground water — 0 to 8 mg/L
¢ Ocean water — 0.8 to 2.4 mg/L
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Presenter
Presentation Notes
Naturally, fluorides are released into the environment through the weathering of rocks and through atmospheric emissions from volcanoes and seawater.


Fluorides are released into the environment naturally through the weathering and dissolution of minerals, in emissions from volcanoes and in marine aerosols. Fluorides are also released into the environment via coal combustion and process waters and waste from various industrial processes, including steel manufacture, primary aluminium, copper and nickel production, phosphate ore processing, phosphate fertilizer production and use, glass, brick and ceramic manufacturing, and glue and adhesive production. The use of fluoride-containing pesticides as well as the controlled fluoridation of drinking-water supplies also contribute to the release of fluoride from anthropogenic sources. Based on available data, phosphate ore production and use as well as aluminium manufacture are the major industrial sources of fluoride release into the environment.


What is Fluoridation ?

Adjustment of fluoride to a level
beneficial for reduction of tooth decay

Natural Fin n 07 mg/L

Water Added F =

¥~ Recommended by

O p tl m al US Public Health Services

EPA ==SCL: 2 mg/L, MCL: 4 mg/L
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Fluoride concentration in

milligrams per liter

< 2
2 -4
4 -8
=8

Major aquifers
Minor aquifers

less than 2

Figure 10_. Fluoride concentrations in Texas groundwater. Colored symbols indicate detected
concentrations within indicated ranges Smaller gray symbols and associated less than values
indicate non-detects below the indicated detection limit concentration. Prepared by BEG for

TWDB contract #1004831125, with data from TWDB, 2011.



HOW S8 eRLre

FLUORIDE «™»

IN DRINKING WATER

1S TAKEN IN BY

TEETH

STILL DEVELOPING TO HELP CREATE A
BELOW THE GUMS STRONG SURFACE

PROTECTING THE
TEETH FROM CAVITIES

IN CHILDREN AND ADULTS @ GIVING TEETH THE
@ FLUORIDE THEY NEED
ARE BATHED ALL DAY LONG

IN FLUORIDE WHEN DRINKING WATER

ACID PRODUCED BY BACTERIA .. FLLENRIDE HELPS PREFTEST]L
IN THE MOUTH CAN CREATE & REBUILD THIS SURFACE
HOLES ON THE SURFACE HR

OF THE TEET H Il Il Il Il I N

Build a better foundation for healthy teeth and

keep yvour teeth stronger, longer. Fluoride in water.

70 wvears and going strong. At a faucet near yvou.

Visit www.CDC.gov/Fluoridation for more information.




Why Fluoridation?

& Fo i :
. -
contributor to reduction in toc

¢ Community Water Fluoridation has played a major
role in this dramatic decline in tooth decay across
all age groups.

¢ Inexpensive, and does not depend on access to
professional care.

¢ Despite dramatic declines, tooth decay is still the
most common childhood chronic disease affecting
. two-thirds of children.
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More Children with tooth decay

Caries F_tpl:ritn:r

Untreated Decay

Ust Texas® LS* Texas®

(%) (%) (%) {%a)
TOTAL 50 68 26 44
Race/Ethnicity
White 46 61 21 39
Black 56 67 39 44
Hispanic 69 72 42 47
Other N/A 63 NIA 40
Male 50 68 28 45
Femnale 49 68 24 44
Yes NIA 70 N/A 38
No N/A 67 N/A 48

b Dhara sowrce: Healily Frapde 3000, Progeess Beview T LS. Deparmmesy of Health and

Hisman Services. Avsilabile ar wwwocdcgovinchalfpprfhpdsra 200 Winos areschfal ] xls

¢ Drara soiwce Baic Muﬂqim,Tﬂa Drepamment of Stare Healrh Services, (il
Healih Progeam 20042006,

INn Texas

Table 3. Dental Caries Experience and Untreated
Dental Decay Among 6- to 8-year-old Children:
U.S. and Texas

-

& More 6-8 year-olds in Texas
have experienced caries or
have untreated decay than
in the US

& For all groups
= By race/ethnicity
= Gender
¢ Poverty in Texas —17.6%

¢ Poverty in US —15.4%

Courtesy: Dr. Philip Huang, Austin_Travis County HHS



Achievements

& 44 of the 50 largest cities'in
fluoridated water.

¢ 75% of the U.S. Population served by Public Water
Systems receiving optimally fluoridated water.

¢ Community Water Fluoridation has been endorsed by
more than 100 health organizations for preventing
dental decay.

¢ CDC has proclaimed Community Water Fluoridation as
one of ten great public health achievements of the
20t century.
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Texas Fluoridation Program
Updates 2015
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Texas Fluoridation Program

6 Texas Fluoridation Program (TFP) has beeﬂﬁ:ing
Texans to improve oral health since 1979.

& Provides technical assistance by designing and
installing fluoride systems for public water systems.

& Conducts fluoride system inspections.

& Monitors the fluoride level in the PWS and maintains
a national database.

¢ Provides technical training.
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Fluoridation Statistics

o

% In Texas, 160 Public Water Systems adjusts fluoride
level that serves approximately 9.9 million people.

& Over 19.8 million people (79% of the total population)
drink adjusted or naturally fluoridated water in Texas.

® The average cost to fluoridate water is estimated to
be approximately $0.50 a year per person.

& For most cities, every $1invested in water fluoridation
saves $38 in dental treatment costs.
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-+ | Texas Fluoridation Status 2015
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Typical Fluoridation System

Bulk Tank—Transfer Pump—Day Tank—Metering Pdmp—Injection




Day Tank with Metering Pump




Fluoridation Program Challenges

o

® One of the big challenges is inadequate funding. There is
no State funding.

& Texas Fluoridation Program used to provide equipment
under CDC grant.

& Most of the small cities, interested in adding fluoridation,
don’t have enough funds to buy equipment/chemicals.

& Lack of adequate technical staff (only 3 staff for the whole
State).
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Anti-Fluoride Activities

\

oDental Fluorosis

0lQ

olnfant Formula

oCancer
O“Fertilizer Byproduct”
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Presenter
Presentation Notes
Fertilizer issue
Much of the fluoride used to fluoridate water is extracted from phosphate rock, and so is phosphoric acid—an ingredient in Coke and Pepsi. After fluoride is extracted from phosphate rock, much of that rock is later used to create fertilizers that will enrich soil. Opponents use this message a lot, maybe because they want to create the false impression that fluoride comes from fertilizer.



Check your water’s fluoride level:
https://nccd.cdc.gov/DOH MWEF/Default/Default.aspx
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Texas Fluoridatig$yProgram
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