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By Joan O’Connell, Jennifer Rockell, Judith Ouellet, Scott L. Tomar, and William Maas

Costs And Savings Associated
With Community Water
Fluoridation In The United States

ABSTRACT The most comprehensive study of US community water
fluoridation program benefits and costs was published in 2001. This
study provides updated estimates using an economic model that includes
recent data on program costs, dental caries increments, and dental
treatments. In 2013 more than 211 million people had access to
fluoridated water through community water systems serving 1,000 or
more people. Savings associated with dental caries averted in 2013 as a
result of fluoridation were estimated to be $32.19 per capita for this
population. Based on 2013 estimated costs ($324 million), net savings
(savings minus costs) from fluoridation systems were estimated to be
$6,469 million and the estimated return on investment, 20.0. While
communities should assess their specific costs for continuing or
implementing a fluoridation program, these updated findings indicate
that program savings are likely to exceed costs.

A
substantial body of evidence dem-
onstrates the impact of oral health
on overall health and quality of
life.1–3 Poor oral health is associated
with poor nutrition; low birth-

weight; cardiovascular and diabetes complica-
tions; lower self-esteem; and pain affecting
sleep, school performance, and work.1,2,4,5 One
of the most common diseases that affects oral
health is dental caries (tooth decay).1 Despite the
implementation of interventions to prevent den-
tal caries, it remains the most prevalent infec-
tious chronic disease.1 The burden of poor oral
health is greater among people in households
with lower incomes in rural areas with limited
access to affordable treatment.1,6–8 Furthermore,
this oral disease burden is disproportionately
higher among many members of racial/ethnic
minority groups.1,7,8 If resources to prevent and
treat dental disease are tobe allocated efficiently,
it is important to understand the costs and effec-
tiveness of oral health interventions.
In 1999 the Centers for Disease Control and

Prevention (CDC) recognized community water

fluoridation as one of ten great public health
achievements of the twentieth century, based
on the relationship between the costs of provid-
ing fluoridation and its effectiveness at reducing
caries.3 TheCommunityPreventiveServicesTask
Force, established by the Department of Health
and Human Services (HHS) to identify popula-
tion health interventions shown to save lives,
increase lifespans, and improve quality of life,
reaffirmed and updated its recommendation for
community water fluoridation programs
(CWFPs) in 2013, based on strong evidence of
their effectiveness in reducing dental caries.2 Ac-
cording to the Public Health Service, community
water fluoridation is a safe and effective way to
promote good oral health.1,9–11 Despite this,
25.6 percent of the US population with access
to communitywater systems in2014didnothave
access to fluoridated water, and each year many
communities with these programs evaluate the
costs and benefits of continuing fluoridation.12

Themost recent comprehensivenational study
of CWFP costs and savingswas published by CDC
researchers in 2001.13 In 2016 the Community
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Preventive Services Task Force reported on
CWFP benefit-cost findings14 from the 2001
CDC study,13 a 2005 Colorado study,15 and four
CWFP studies in other countries.16–19 The benefit-
cost ratios from these studies ranged from 1.12:1
to 135:1 and were positively associated with pop-
ulation size. The goal of this study is to provide
anupdate to theCDC’s 2001CWFPestimate.13We
developed a cost model that incorporates recent
data onCWFP costs (called for in the Community
Preventive Services Task Force’s economic re-
view),14 caries increments, and dental treatment
patterns and that considers methods and limita-
tions of recent studies.14–21

The CDC13 and Colorado15 studies estimated
reductions in caries attributable to one year of
exposure to water fluoridation and associated
savings attributable to averted treatment costs,
in which those costs were estimated for both the
initial treatment of averted caries and follow-up
services provided over a lifetime to maintain a
decayed tooth. Two of the four international
studies referenced in the Community Preventive
Services Task Force cost-benefit findings used
similar approaches to account for additional
treatments to maintain a tooth over time.14,17,19

Thus, four of the six studies accounted for sav-
ings over a period of time. While most studies
estimated savings by assuming that treatments
included only one- or two-surface amalgam (sil-
ver) fillings, the Colorado study15 and an Austra-
lian study21 recognized a wider range of dental
treatments (for example, single- or multisurface
resin composite restorations and crowns).
In our estimates, we accounted for savings

over a period of time and analyzed 2013 admin-
istrative data from threeprivate dental insurance
plans, similar to the Colorado study,15 to include
CWFP-averted costs for dental treatments that
reflect dental practice patterns and the long-
term benefit of maintaining a tooth.1,22,23

Study Data And Methods
According to CDC 2013 data, 73.0 percent
(n ¼ 211,031,560) of people who lived in com-
munities with populations of 1,000 or more and
obtained their drinking water through commu-
nity water systems had access to fluoridated wa-
ter.24Weestimated2013CWFPcosts, savings,net
savings (that is, savingsminus costs), and return
on investment for this population, using a Mar-
kov model. Our methods adhered to recommen-
dations of the Panel on Cost-Effectiveness in
Health and Medicine.25,26 CWFP savings and
net savings were estimated from a societal per-
spective, using a discount rate of 3 percent.27

Listed below are five steps used to develop the
estimates. The online Appendix includes more

detailed information, including model input pa-
rameters as well as model parameter assump-
tions and references.28

Developing The Estimates
▸ STEP 1: ESTIMATE ANNUAL AVERTED DECAY:

Annual treatment savings depended on averted
dental decay attributable to fluoridation in 2013
and averted costs associated with treatment of
dental decay that would have occurred without
fluoridation. We estimated the averted decay
from age-specific caries increments for teeth es-
timated from three waves of the National Health
and Nutrition Examination Survey (1991–94,
2001–04, and 2011–12).29

The number of people with access to a CWFP,24

the age distribution of the US population,30 esti-
mated age-specific caries increments, and an as-
sumption of CWFP effectiveness in reducing car-
ies were used to estimate the number of averted
decayed teeth by age group from one year of
exposure to water fluoridation. In the base mod-
el, we assumed that a CWFP reduced caries by
25 percent, based on national estimates, derived
frompast research, that account for the availabil-
ity of fluoride from other sources (such as tooth-
paste and mouth rinses).9,11,31

▸ STEP 2: ESTIMATE NUMBER AND TYPES OF

AVERTED CARIES TREATMENTS: Treatments for
caries include restorations and extractions. The
health and economic benefits associated with
maintaining a tooth over a lifetime that include
nutritional andotherhealthbenefits andquality-
of-life considerations arewell recognized22–24 but
not well quantified. Based on this fact and on
methodsusedpreviously,13,15,17,19 we assumed that
every decayed tooth was treated or the cost of no
treatment was the same as treatment, and that
treatments included both initial and follow-up
treatments to maintain a tooth over time.
Information on the types of initial and follow-

up caries treatments was obtained from analysis
of 1.5 million records on treatments extracted
from2013 administrative data from threeprivate
dental insurance plans that provided coverage
throughout the United States. Treatments were
classified into six types: single-surface amalgam,
two or more surfaces amalgam, single-surface
composite, two or more surfaces composite,
crown, and extraction. We recognized that pri-
vately insured people might obtain a different
mix of services than that obtained by people
without such coverage.1,6 In this model we as-
sumed that services provided to people with pri-
vate dental insurance represent practice stand-
ards and consumer expectations based on the
benefits of maintaining a tooth over a lifetime.
For each age group, we derived the expected

number of initial treatments, by type, from the
estimated number of averted decayed teeth in
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2013 and the expected distribution of initial
treatment types. Since the dental insurance data
did not indicate whether dental treatments were
initial or follow-up, we used age as a proxy.We
assumed thedistributionof initial treatments for
primary (baby) teeth was similar to that for pri-
mary teeth of children, excluding crowns, and
primary teeth never required additional treat-
ment. Based on a previous study,15 we assumed
that the distribution of initial treatments for per-
manent teeth was similar to that for youths
ages 6–17, also excluding crowns.
To estimate the need for andnumber of follow-

up treatments for permanent teeth, we used the
number of initial restorations, the expected life
of a restoration, and life expectancy.32 The dis-
tributions of treatments for adults, according to
the dental insurance data, were used to estimate
the types of follow-up treatments. The distribu-
tion of first follow-up treatmentswas assumed to
be similar to that for people ages 18–29; second
follow-up treatments were assumed to be similar
to those of people ages 30–41, and so on. These
estimates might be conservative in that treat-
ments for people at older ages include both ini-
tial and follow-up treatments.
▸ STEP 3: ESTIMATE ANNUAL PROGRAM SAV-

INGS: We estimated annual CWFP savings by
summing averted direct and indirect treatment
cost estimates for initial and follow-up treat-
ments associated with the averted caries
treatments.
Total direct treatment costs were estimated by

multiplying theestimatednumberof each typeof
treatment by the estimated direct cost and sum-
ming them. The estimated direct cost for each
treatment type was derived from analyses of the
dental insurance data, 2013 dental charges for
provided dental procedures,33 and a dental
charge-to-payment ratio,34 assuming that pay-
ments reflected direct costs.
Averted indirect costs of treatment (that is,

productivity losses expressed in dollars) were
assumed to be the same for all treatments and
derived from an estimate of average time spent
(1.6 hours) traveling for and obtaining dental
care35 and an estimated value, in dollar units,
of one hour of time ($24.35).26,36

▸ STEP 4: ESTIMATE ANNUAL PROGRAM

COSTS: CWFP cost estimates were derived from
a convenience sample of seventy-two water sys-
tems using data from a published study for thir-
ty-seven CWFPs implemented in the 1980s,37 and
from thirty-fiveCWFPs implemented since 2004.
We classified CWFPs into four groups based on
the size of their service populations: Group 1
included 1,000–4,999 people; group 2, 5,000–
19,999 people; group 3, 20,000–99,999 people;
and group 4, 1,000,000 or more people.

For eachCWFPgroup,we assumed that the per
capita CWFP cost for the group was the median
per capita cost for the CWFPs in that group. To
estimate total 2013 CWFP costs for all people
with fluoridation, we multiplied the median
per capita cost by the number of people with
fluoridation for each of the four CWFP groups
and summed the resulting four values.
CWFP annual costs include annual operating

and depreciated capital costs. The 2013 operat-
ing costs included costs for labor, fluoride chem-
icals, maintenance, and supplies. Labor costs
were estimated for programs without annual la-
bor cost data, using the assumption that one
hour of labor was required per fluoride injection
point per day13,15,37 and information on hourly
wage costs.38,39 Annual fluoride chemical costs
were estimated for the majority of programs us-
ing an equation that accounted for the CWFP
service population, type and amount of chemi-
cal, chemical cost per pound, and natural fluo-
ride level. Annual maintenance and supply costs
were assumed to be 2.4 percent of categories 1
and 2 capital costs, described below.
One-time capital costs were allocated to three

categories, each depreciated over varying num-
bers of years. Category 1 costs included costs for
fluoride additive pumps, controls, testing and
safety equipment, and their installation. Catego-
ry 2 costs included costs for pipes, electrical wir-
ing, storage tanks, other capital associated with
installing the fluoride equipment, and engineer-
ing consultant fees. Category 3 capital costs in-
cluded costs for building construction and land
purchases; they were excluded from all but one
return-on-investment estimate.
▸ STEP 5: ESTIMATE ANNUAL NET SAVINGS:

We estimated CWFP annual net savings by sub-
tracting estimated annual costs from estimated
annual savings. The estimated CWFP return on
investment was derived by dividing estimated
annual net savings by estimated annual costs.
Analysis We created a Markov model to esti-

mate CWFP costs, savings, net savings, and re-
turn on investment for the 2013 US population
with access to CWFPs that served 1,000 or more
people. Probabilistic sensitivity analyses were
conducted to incorporate uncertainty into the
model by simultaneously sampling all parameter
values from our base model using Monte Carlo
simulations. We report resulting means and
90 percent uncertainty intervals (UIs) based
on the fifth- and ninety-fifth-percentile values.
The robustness of results to selectedmodel input
parameters (for example, caries increments,
CWFP effectiveness, and fluoride level) was as-
sessed by conducting simulations using alterna-
tive parameter estimates.
Limitations A number of study limitations

Oral Health & Population Health

2226 Health Affairs December 2016 35: 12

 on D
ecem

ber 8, 2016 by H
W

 T
eam

H
ealth A

ffairs
 by 

http://content.healthaffairs.org/
D

ow
nloaded from

 

http://content.healthaffairs.org/


deserve mention. Four pertain to the CWFP cost
estimates. First, CWFP costs were derived from a
convenience sample of seventy-two CWFPs, in-
stead of a randomsample. The cost data included
costs for thirty-seven CWFPs implemented in the
1980s,37 and thirty-five CWFPs implemented
since 2004. While the data might not be repre-
sentative of all recently implemented systems, it
includes the largest sample of CWFP cost data for
recently implemented systems.
Second, we gave careful consideration to our

inclusion of data from CWFPs implemented in
the 1980s.Wedecided to include these data based
on three considerations: a comparison between
the cost per fluoride injection point for the older
systems, updated to 2013 dollars, to that for re-
cently implemented CWFPs in Arkansas; the fact
that the older systems reflected costs for existing
CWFPs implemented during that time frame;
and the inclusion of older systems resulted in
a larger number of CWFPs in each size group
to represent different water system character-
istics.
Third,wehad capital cost data for forty-nine of

the seventy-two CWFPs but did not have data on
the distribution of capital costs across the three
categories of capital for the majority of water
systems, so we used existing data to derive esti-
mated allocations. Clearly, additional efforts
should be made to obtain more comprehensive
CWFP cost data for future studies. Lastly, we
excluded direct and indirect costs associated
with providing CWFP information to inform
CWFP-related policy decisions.14,20

Other limitations merit attention. Although
the caries increments were estimated from na-
tional data,29 the data were cross-sectional, not
longitudinal. This might have biased downward
the estimates for both caries increments and
averted caries. We assumed that payments for
dental services reflected their direct costs and
estimated payments from reported charges us-
ing a charge-to-payment ratio obtained from na-
tional data; we were not able to assess the influ-
ence of this assumption. Although we included
indirect costs associated with time spent obtain-
ing dental services, we excluded indirect costs
associated with tooth decay such as quality-of-
life reductions associated with missing teeth.
Finally, similar to other CWFP benefit-cost

studies,13,15 we did not adjust estimated direct
or indirect savings for adverse effects of water
fluoridation, based on reviews of existing evi-
dence.9,31,40 For example, we did not include di-
rect or indirect costs associated with CWFP-asso-
ciateddental fluorosis.Dental fluorosis is caused
by excessive fluoride intake thatmost oftenman-
ifests as barely visible lacy white markings, in
milder cases, or spots on the tooth enamel; a

rare, severe form includes pitting of the tooth
surface.11,31 We excluded these costs for three rea-
sons. First, the HHS Federal Panel on Communi-
ty Water Fluoridation, an interdepartmental, in-
teragency panel of scientists, found no evidence
of an association between CWFPs and severe
fluorosis.2,31 Additionally, we lacked data on di-
rect treatment costs associated with CWFP-relat-
ed nonsevere fluorosis and related indirect costs
(for example, aesthetic concerns). We assumed
that any direct costs associated with CWFP-relat-
ed fluorosis would be small and would not have
meaningfully influenced the CWFP return-on-
investment findings.
In 2015 the Public Health Service updated its

recommendation that community water systems
fluoridate to 0.7 mg/L.31 The previous recom-
mendation ranged from 0.7 to 1.2 mg/L. The
updated recommendation on fluoride concen-
tration was based on the HHS Federal Panel
on Community Water Fluoridation review of sci-
entific evidence on water fluoridation, caries re-
duction, fluoride consumption fromother sourc-
es, and fluorosis.31 The panel concluded that
evidence suggested CWFP effectiveness at reduc-
ing caries could be maintained at 0.7 mg/L and
the risk of fluorosis reduced.While we were able
to estimate the influence of this change on fluo-
ride chemical costs, because of the timing of this
change we were not able to include other influ-
ences. Future studies might monitor the rela-
tionship between this CWFP fluoride concentra-
tion level andCWFPeffectiveness, theprevalence
and costs of nonsevere fluorosis, and changes in
public perception of CWFPs.

Study Results
In 2013more than 211million people lived in US
communities with a community water fluori-
dation program (Exhibit 1).We conducted anal-
yses of data from private dental insurance plans
to describe treatments for decayed teeth by age
(Exhibit 2). This information was used to esti-
mate the types of averted initial and follow-up
caries treatments associated with the CWFP.We
estimated annual program savings by summing
averted direct and indirect treatment costs. The
averted direct treatment costswere estimated for
averted dental treatments by multiplying the es-
timated number of each type of treatment by the
estimated direct cost for the treatment (Ex-
hibit 3).
Using base model input parameters, we esti-

mated 2013 CWFP savings associated with caries
averted as a result of fluoridation to be
$6,792 million (UI: $5,472–$8,606 million), or
$32.19 per capita. Averted indirect savings ac-
counted for approximately 15.6 percent of total
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savings. The estimated cost of providing fluori-
dation in these communities was $324 million
(UI: $294–$353million), with CWFP net savings
estimated to be $6,469 million (UI: $5,153–
$8,280million, $30.65 per capita) and theCWFP
return on investment, 20.0 (UI: 15.5–26.2).
Because annual program costs varied by pop-

ulation size, net savings did as well. These
ranged from $247 million for water systems that
served 1,000–4,999 people to $3,693 million for
water systems that served 100,000 people or
more. Net savings for communities with

20,000 or more people accounted for a larger
percentage of total net savings than those for
communities with smaller populations because
of the lower per capita costs of fluoridation and
greater number of people served.
To illustrate the influence of assuming that

CWFPs reduced caries by 25 percent, we estimat-
ed the return on investment using alternative
assumptions. When CWFP effectiveness was as-
sumed to be 20 percent, the estimated return on
investment was 16.5 (UI: 12.8–21.3).When it was
assumed to be more effective at reducing caries
(that is, 30 percent), the estimated return on
investment increased to 23.7 (UI: 18.3–31.5).
Both estimates are within the base model’s re-
turn-on-investment 90 percent UIs.
We examined the influence of including cate-

gory 3 capital costs (construction and land) in
the CWFP cost estimates.When those costs were
included and depreciated over fifty years, the
estimated return on investment was 19.6 (UI:
15.2–25.6), close to the base model estimate.
We also examined the influence of our assump-
tion that averted caries for people younger than
age eighteen could result in savings associated
with two to four follow-up treatments. To show
how lifetime treatment costs influenced net sav-
ings, we estimated the return on investment
when follow-up treatments were limited to no
more than three (18.4, UI: 14.4–23.8).
The current Public Health Service recommen-

dation for fluoride concentration is 0.7 mg/L.11

The basemodel includedhigher fluoride concen-
trations, according to 2013 recommendations.
We estimated a model using the 0.7 mg/L fluo-
ride concentration; it resulted in a small 3.1 per-
cent reduction in estimated CWFP costs and a
minor increase in estimated return on invest-
ment (20.7, UI: 16.2–27.2).

Discussion
Using updated estimates for community water

Exhibit 1

Numbers of people with access to community water systems in 2013, by community size and fluoridation status

Fluoridated Not fluoridated All

Community size (no. of people) No. of people Percent No. of people Percent No. of people Percent
Group 1: 1,000–4,999 11,963,440 5.7 12,438,324 15.9 24,401,764 8.4

Group 2: 5,000–19,999 27,489,775 13.0 16,063,473 20.6 43,553,248 15.1

Group 3: 20,000–99,999 55,312,938 26.2 25,252,486 32.3 80,565,424 27.9

Group 4: 100,000 or more 116,265,407 55.1 24,402,594 31.2 140,668,001 48.6

All: 1,000 or more 211,031,560 100.0 78,156,877 100.0 289,188,437 100.0

SOURCE Centers for Disease Control and Prevention. Water Fluoridation Reporting System (WFRS) fact sheet (see Note 24 in text).
NOTE In 2013 approximately nine million people had access to community water systems that served fewer than 1,000 people.

Exhibit 2

Distributions of initial and follow-up treatments for permanent teeth, 2013

SOURCE Authors’ analyses of 2013 administrative data from three private dental insurance plans.
NOTES The information in this exhibit was used to estimate the types of averted initial and fol-
low-up caries treatments associated with community water fluoridation programs. We assumed that
the distribution of initial treatments for permanent teeth was similar to that for youths ages 6–17,
excluding crowns. The distribution of treatments for primary (baby) teeth for children ages 1–8 is not
shown in the exhibit. This distribution is as follows: amalgam single surface, 5.2 percent; amalgam
two or more surfaces, 18.3 percent; resin single surface, 16.8 percent; resin two or more surfaces,
41.0 percent; and extraction, 18.6 percent. Amalgam and resin treatments are described in the text.
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fluoridation program costs, caries increments,
and dental treatment patterns,we estimated that
savings attributable to the programs far ex-
ceeded estimated program costs under varying
assumptionsof effectiveness. Theestimateswere
derived from an economic model that incorpo-
rated data frommultiple sources; because of the
nature of this intervention, it would be costly to
obtain actual data on benefits from a study.14 We
addressed uncertainty in our model input pa-
rameters by selecting those thought to produce
conservative estimates, employed Monte Carlo
simulation to provide estimates of the uncertain-
ty of the results, and reported findings for alter-
native model input parameter estimates.
For example,we used national data to estimate

age-specific caries increments. Because a large
percentage of people lived in communities with
fluoridated water, the estimated increments
were lower than increments would be for a pop-
ulation without fluoridated water. Moreover,
people living in communities without fluori-
dation likely benefited fromfluoridation inother
communities, a diffusion effect attributable to
consumption of beverages and food produced
in fluoridated communities.41 Additionally, we
estimated caries using a measure of decayed
and filled teeth, similar to some recent stud-
ies,16–18 instead of ameasure of decayed and filled
surfaces, as some earlier studies did.13,15,19 To-
gether, these three factors lowered the estimate
of caries that would occur without fluoridation,
biasing downward the CWFP savings estimate.
Although the lifetime benefit of good oral

health is well recognized, the current literature
is lacking on an adequate estimate of the costs of
maintaining a decayed tooth over time. Thus, we
used 2013 treatment data for people with private
dental insurance to derive an estimate of those
costs.We attempted to derive a conservative esti-
mate by excluding direct costs associated with
the following: crowns for initial treatments; oth-
er treatments such as bridges and implants; ex-
tractions between designated periods for first
and other follow-up treatments; related proce-
dures that occurredmore than amonth before or
after the treatment; and travel to and from a
dental provider.We also excluded indirect costs
associated with tooth pain and other health and
economic costs, and we excluded diffusion ben-
efits incurred by populations who lived in com-
munities without fluoridation, mentioned
above.41 Althoughbeyond the scope of this study,
improved estimates of such costs are needed to
better evaluate oral health interventions.
While recently published CWFP benefit-cost

studies reported that benefits exceeded costs,
the relative difference varied by approach; the
size of the populations served by the CWFPs

influenced findings.13–15,21 When those results
were stratified by size, costs for some smaller
systems exceeded savings. In this study we as-
sumed that water fluoridation was associated
with a 25 percent reduction in caries, similar
to base estimates in the 2001 CDC13 and 2005
Colorado15 studies, yet we included updated es-
timates of caries increments and CWFP costs.
Adjusted for inflation, our CWFP cost estimates
were higher than those reported in the 2001
CDC13 and 2005 Colorado15 studies. It was diffi-
cult to compare our per capita CWFP savings and
net savings findings to these studies because of
other methodological differences.

Policy Implications
We found that estimated per capita savings ex-
ceeded estimated per capita costs for 211 million
people with fluoridated water in 2013. This held
true for all four sizesofwater systems, even those
that served smaller populations (1,000–4,999
people). The estimated CWFP return on invest-
ment averaged 20.0 across all sizes of water sys-
tems. During 2013 more than seventy-eight mil-
lion people had access to a public water system
that served 1,000 or more people that did not

Exhibit 3

Estimated dental payments for primary and permanent teeth, by treatment type, 2013

SOURCE Estimated direct dental costs for primary (baby) and permanent teeth by treatment type
were derived from authors’ analyses of 2013 administrative data from three private dental insurance
plans, American Dental Association reported 2013 median charges for procedures, and 2012 Medical
Expenditure Panel Survey data on the charge-to-payment ratio for general dental care. NOTES The
information in this exhibit was used to estimate annual community water fluoridation program sav-
ings. Direct costs of treatments averted by fluoridation were estimated for averted dental treat-
ments by multiplying the estimated number of each type of treatment by the estimated direct cost
for the treatment, as shown.
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fluoridate the water. Our findings suggest that if
those water systems had implemented fluori-
dation, an additional $2.5 billion might have
been saved as a result of reductions in caries.
While communities might use these findings

to benchmark their specific assessments of
CWFPcosts and savings, each community should
consider its specific costs for implementing or
continuing water fluoridation. There are many
reasons that CWFP per capita costs vary across
communities.Where a community water system
serves a small population or requires that fluo-
ride be added to the water in multiple locations,
per capita costs might be relatively high. While
larger communities benefit from economies of
scale, factors such as multiple treatment plants
or local building requirements might increase
costs. Instead of using this study’s estimated re-
turn on investment, communities could inform
their policy decisions by identifying their specif-
ic annual costs and comparing those costs to our
annual estimated per capita savings ($32.19) in
averted treatment costs.
We recognize that a community’s oral health

burden is influenced by household income, loca-
tion, and other characteristics, and, thus, so too
are its CWFP benefits. Communities with higher
caries increments would have greater benefits
and those with lower increments, smaller bene-
fits. Although rural communitieswith small pop-
ulations might have higher per capita annual
CWFP costs, such communities could receive
higher benefits because of higher time costs as-
sociated with travel to obtain dental services and
other factors that limit access.
According to the CDC, 74.4 percent of the pop-

ulation with access to community water systems
had fluoridated water in 2014.42 Although CWFP
capital investments have already been made in
these communities, more than eighty of them
assessed the benefits and costs of continuing
fluoridation through formal government votes
or referendums in 2014 and 2015, in part as a
response to budget challenges or opposition to
fluoridation.12 The fact that theUnited States has
not yet met the Healthy People 2020 goal43 that
79.6 percent of the population served by commu-
nity water systems have optimally fluoridated
water is an indication that public understanding

of water fluoridation and its benefits merits fur-
ther study. This study provides updated informa-
tion on CWFP costs and savings that could in-
crease such understanding.
Families, communities, government, health

care payers and providers, and private organiza-
tions continually evaluate opportunities to im-
prove health outcomes, accounting for the ben-
efits and costs of doing so. The World Health
Organization classifies interventions as cost-
effective if costs per disability-adjusted life-year
(DALY) avoided are less than three times the per
capita national annual gross domestic product
and highly cost-effective if costs per DALY are
less than that value.44 In other words, cost-effec-
tive interventions neednot savemoney.Not only
is community water fluoridation effective at re-
ducing caries, it has been found to savemoney in
this and other recent studies.3,13–19,21 Further-
more, CWFPs might also reduce oral health dis-
parities within communities. Unlike other oral
health interventions, access to fluoridated water
is not limited by social and economic circum-
stances once implemented in a community.
Thus, CWFP implementation and continuation
should be given high considerationwhen assess-
ing options to improve health and reduce health
disparities. ▪
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We found that
estimated per capita
savings exceeded
estimated per capita
costs for 211 million
people with
fluoridated water in
2013.
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