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Abstract 
The Massachusetts Department of Public Health 

conducted a comprehensive, statewide telephone 
health interview survey during 1980. Adult mem- 
bers of 1,091 households were interviewed. The 
purpose of this paper is to report the attitudes and 
knowledge of the Massachusetts residents sur- 
veyed regarding fluoridation, as well as the relation 
of their attitudes with demographic and socioeco- 
nomic variables, dental and other health behaviors, 
and outcome of fluoridation referenda. The major- 
ity, 60 percent, were in favor of community water 
fluoridation. As expected, groups that were most 
likely to favor fluoridation were parents, those who 
were better educated, and those with higher in- 
comes. About three-fourths of those surveyed were 
correctly aware of the purpose of fluoridation. Pub- 
lic opinion about fluoridation, as measured by this 
survey, did not correspond with the outcome of 
fluoridation referenda held in 14 Massachusetts 
communities between 1980 and 1983, which 
showed that 61 percent of the voters were not in 
favor of fluoridation. 
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Introduction 
The efficacy and cost-effectiveness of community 

water fluoridation as well as  the attitudes toward 
and knowledge of this public health measure have 
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been well documented (1-6). Many surveys have 
been conducted to monitor the public’s opinion on 
this issue. Indeed, on election day a fluoridation 
“survey” generally occurs in states were a referen- 
dum must be approved by the voters before the 
concentration of fluoride in a community’s water 
supply can be adjusted to an optimum level for 
dental health. Massachusetts is such a state and a 
statute passed in 1968 requires that a referendum 
be placed on the ballot if 10 percent of the registered 
voters file a petition within 90 days of publication of 
a Board of Health order to fluoridate. In 1975, be- 
fore the fluoridation of Boston’s Metropolitan Wa- 
ter District, Massachusetts ranked 44th among the 
50 states according to the percentage of its popula- 
tion using natural or adjusted fluoridation (21.6 
percent (7)). In 1978, administrative action of the 
majority of 33 cities or towns resulted in the fluori- 
dation of Boston’s Metropolitan Water District. By 
1980, about half of the residents of Massachusetts 
were receiving the benefits of fluoridation. Thus, it 
is necessary to continue to monitor the public’s 
opinion on this issue and assess changes so that the 
most effective fluoridation strategies can be devel- 
oped and implemented successfully. 

This paper reports the attitudes of Massachusetts 
consumers toward fluoridation, based on the re- 
sults of a statewide health interview survey. 

Methods 
A comprehensive health interview survey was 

conducted by telephone during September 1980 by 
specially trained interviewers from Clark Universi- 
ty‘s Public Affairs Research Center for the Massa- 
chusetts Department of Public Health. The sam- 
pling design and survey research methods used to 
obtain a representative sample of the six Health 
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TABLE 1 
Demographic Characteristics of the Sample as Compared with 

Those Reported in the 1980 US Census 
Percentage 

Characteristic Number of Respondents Sample 1980 Census 
Sex 

Male 470 43.1 46.6 
Female 621 56.9 53.4 

1,091 - - Total 

16-24 187 17.1 22.4 
25-44 449 41.2 35.0 
45-64 278 25.2 26.3 
65-90 177 16.2 16.3 
Total 1,091 - - 

Age (years) 

Median income 1,091 $17,662 $17,575 

TABLE 2 
Results of 1980 Massachusetts Survey and 1979 Gallup Organization, Inc., 

Survey concerning Purpose of Water Fluoridation 
Mass. - U.S. 

Purpose of Fluoridation n % 70 
To improve dental health 826 75.9 - 
To reduce tooth decay - - 

To improve the taste 4 0.4 4 

49 
To purify water 88 8.1 23 
To reduce pollution 4 0.4 6 

Other 36 3.3 - 

Do not knowlNo answer 129 11.9 18 
Total 1089 100.0 100.0 

Service Areas in the state have been reported (8,9). 
If necessary, four attempts were made to reach 
each selected household, and 1,797 households 
were contacted. Of this group, adult members of 
1,091 households (61.1 percent) agreed to be inter- 
viewed. A 121-item schedule of questions was ad- 
ministered, which required a median time of 16 
minutes to complete. Adults were interviewed re- 
garding their use of medical and dental services, 
personal health habits, exposure to occupational 
and environmental hazards, and attitudes toward 
public health issues, including fluoridation. 

Results 
The Sample 

The sample included adults ranging in age from 
16 to 90 with a median age of 38.9 years. This distri- 
bution compared favorably with the median age of 
39.9 years reported by the 1980 United States Cen- 
sus for the national population. The sample ap- 
proximated the state’s adult population in terms of 
age, sex, and median household income (see Table 
1) (9). The median educational level of the sample 
was 11.9 years, slightly higher than the median of 
11.6 years reported by the 1980 United States Cen- 

sus for Massachusetts (10). Detailed demographic 
characteristics of the sample population have been 
reported by Lambert et al. (8). 

When evaluating the findings, one must keep in 
mind that all results were based on self-reported 
data, which were necessary to obtain attitudinal 
information, but which may not be as reliable as  
objective data. 

Knowledge about Fluoridation 
The first question regarding fluoridation asked of 

the respondents was: “To the best of your knowl- 
edge, what is the purpose of adding fluoride to the 
drinking water?’ The responses to this open-ended 
question are presented in Table 2. The correct an- 
swer, to improve dental health, was given by 76 
percent of the respondents. Incorrect answers, 
such as to purify water, improve taste, reduce pol- 
lution, and others were given by 12 percent of the 
respondents. The remaining 12 percent either did 
not know or did not answer the question. 

In 1977, a similar question was asked in personal 
interviews of a national sample of 1,517 adults by 
the Gallup Organization for the US General Ac- 
counting Office (11). The question was phrased: 
“As you understand it, which m e  of the items on 
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this card best describes the purpose of public water 
fluoridation?” The choice of items and the respons- 
es given are presented in Table 1. Only about half of 
the national sample, as compared to three-fourths 
of the Massachusetts sample, gave the correct 
response. 

When the answers to the first question about 
fluoridation on the Massachusetts survey were an- 
alyzed according to different demographic charac- 
teristics, a strong, positive relation was found be- 
tween correct knowledge of the purpose of 
fluoridation and increasing levels of education and 
income. This finding was also observed in the na- 
tional study. Adults in the 25- to-44-year-age range 
were most likely to answer this question correctly, 
and 83 percent did so. Only 60 percent of the adults 
in the oldest age category, 65 to 90 years, gave the 
correct response. This finding highlights the need 
to educate senior citizens about the purpose of fluo- 
ridation, especially because they are an important 
voting block. One might expect that parents who 
are watching the growth and development of their 
child’s dentition are also likely to be more con- 
cerned about factors that affect their child’s dental 
health. Accordingly, it was found that adults who 
had children residing in their households were 
more likely to know the purpose of fluoridation 
than those in households without children. Both 
the Massachusetts and Gallup surveys show no 
significant difference between men and women re- 
garding their knowledge of the purpose of 
fluoridation. 

Correct knowledge of fluoridation also seems to 
be associated with other dental attitudes and beha- 
viors. For example, 80 percent of persons most con- 
cerned about decayed teeth and 80 percent of per- 
sons most concerned about missing teeth correctly 
answered this question, as compared to 64 percent 
who were most concerned about dentures. Of 
those who had visited a dentist within the past 
year, 79 percent knew the purpose of fluoridation, 
as compared to 69 percent of those whose last den- 
tal visit was more than a year ago. This finding may 
indicate that the dental office is a source of informa- 
tion where people are learning about fluoridation. 
However, some types of visits may be more condu- 
cive to such a discussion than others. Seventy-nine 
percent whose last dental visit was for a checkup 
and cleaning and 77 percent whose last visit was for 
a restoration gave the correct response, but only 71 
percent of patients whose last visit had been for an 
extraction or of an emergency nature knew the cor- 
rect purpose of fluoridation. 

Fluoridation Status of Community Wafer Supply 
Consumers were also asked: ”Does your water 

supply have fluoride added to it?” Close to 40 per- 
cent of the respondents said that fluoride was add- 
ed to their water supply. At the time this survey 
was conducted, approximately 50 percent of the 
public water supplies in Massachusetts had been 

fluoridated. Surprisingly, the educational level ob- 
tained by the respondents had little effect on their 
ability to answer the question about their drinking 
water. In fact, 33 percent of persons with postgrad- 
uate training did not know if their water was fluori- 
dated, as compared to only 23 percent of persons 
who were high school graduates. One hypothesis 
is that the group with the highest educational level 
is also the most mobile. Newcomers in a communi- 
ty may be less likely to have obtained fluoridation 
information about their drinking water. Frequent- 
ly, education and income levels exhibit parallel re- 
lations with other factors. Relative to this question, 
however, the trends were in opposite directions. 
The percentages of respondents who did not know 
if their water was fluoridated decreased with in- 
creasing income level from 33 percent of persons 
earning less than $10,000 to 20 percent of those 
earning more than $20,000 a year. The findings of 
the survey also suggest that the respondents’ age 
was not a significant factor in determining whether 
or not they knew if their water supply was 
fluoridated. 

“Although there are no significant 
differences among attitudinal groups 
with respect to the purpose of their last 
dental visit, respondents who reported 
that their last visit was for an emergen- 
cy or extraction were least likely to fa- 
vor fluoridation and most likely to have 
no opinion. 

Since many areas of the Commonwealth, partic- 
ularly the Boston metropolitan area, have been flu- 
oridated for only a relatively short time, it is too 
Soon for fluoridation to have its full effect on the 
utilization of dental services in Massachusetts. In 
addition, it must be remembered that persons re- 
siding in nonfluoridated areas are also receiving 
fluoride in other forms, such as fluoride-containing 
dentifrices, fluoride supplements and mouth- 
rinses, topical treatments applied by a dental pro- 
fessional, and in food that is part of their regular 
diet. A clear-cut distinction can no longer be made 
between those who do and do not receive fluoride 
based solely on the concentration in their drinking 
water. 

The responses to the question, ”Does your water 
supply have fluoride added to it?” according to 
Health Service Area (HSA), are presented in Table 
3. These responses represent the consumers‘ per- 
ceived knowledge of the fluoridation status of their 
drinking water. The percentage of the pop&tion 
actually receiving fluoridated water in each HSA 
according to the 1978 state fluoridation census is 
also presented (12). 
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TABLE 3 
Percentage Distribution of Responses to Question, 

"Does Yonr Water Supply Have Fluoride Added to it?" by HSA 
Health Service Area 

Response 1 2 3 4 5 6 Total 
Yes 32.2 31.4 37.2 44.9 31.6 53.0 39.5 
No 47.5 47.3 40.1 23.2 47.1 18.2 34.4 
h n o t  know 20.3 21.3 22.7 31.9 21.4 28.7 26.1 
Actual 7.0 17.6 25.3 82.2 33.2 81.7 51.2 

TABLE 4 
Percentage Distribution of Attitude toward Fluoridation and 

Actual Fluoridation S b h s  by HSA 
Attitude Actual Status 

HSA Favor oppose No Opinion 9i Fluoridated 
1 $1.4 28.7 9.9 7.0 
2 58.8 24.7 16.5 17.6 
3 68.5 15.8 15.8 25.3 
4 63.8 23.0 13.2 82.2 
5 55.5 25.3 19.2 33.2 
6 72.9 13.3 13.9 81.7 

Consumers residing in HSA 6, the North Shore 
Area, were most likely to report living in a fluori- 
dated area. This answer was to be expected because 
many of the communities in this area, such as Sa- 
lem, Danvers, and Beverly, were among the first in 
the state to adjust their fluoride levels and have 
been fluoridated since the 1950s. It is apparent, 
however, that many people were making one of 
two types of errors-either thinking that their wa- 
ter is not fluoridated, when in fact it is, as in HSAs 4 
and 6, or that it is fluoridated when it is not, as was 
apparent in HSAs I, 2, and 3. 

Attitudes toward Fluoridation 
Participants were asked: "Do you favor or op- 

pose adding fluorides to municipal drinking wa- 
ter?" The majority, 60 percent of all of the consum- 
ers interviewed, "strongly favor" or "favor" 
adding fluoride to municipal drinking water. Al- 
most three times as many people were in favor of 
fluoridation as were opposed to it. A greater pro- 
portion of Massachusetts consumers were in favor 
of fluoridation than was found in the 1977 national 
Gallup survey. Results of the national survey 
showed that 51 percent of the respondents felt that 
public water fluoridation was "very desirable" or 
"desirable." 

Table 4 presents the attitudes of Massachusetts 
residents toward fluoridation according to geo- 
graphic region and current fluoridation status (12). 
According to the health interview survey, the per- 
centage of people in favor of fluoridation in each 
health service area was at least twice as great, and 
in one area, more than five times as great, as the 
percentage of people opposed to fluoridation. In 
health service areas 1,2 ,3 ,  and 5, the percentage of 
people receiving fluoridated water dramatically 

lags behind the percentage of people who are in 
favor of fluoridation. There is only a moderate cor- 
relation between consumers' attitudes toward fluo- 
ridation and their actual fluoridation status 
(r = S2). 

The percentage distribution of the three attitudi- 
nal groups with respect to education, income, and 
parental status are presented in Tables 5 and 6 .  Chi- 
square tests conducted on the frequency data re- 
veal significant differences with respect to educa- 
tion (p = .049), income (p = .003), and parental 
status (p = .002); but not with respect to age 
(p = .098) and sex (p = .195), when these latter two 
variables are analyzed. As expected from other 
studies (13,14)/ as education and income levels in- 
crease, those in favor of fluoridation also increase. 
Simultaneously, those with no opinion decrease. 

Respondents in the 25-to-44-year-old age group 
were most likely to favor fluoridation and least like- 
ly to have no opinion. The opposite was true for the 
oldest age group. A greater percentage of the wom- 
en than the men interviewed were in favor of fluori- 
dation; however, this differenced5 percent com- 
pared to 59.8 percent-was not statistically 
significant. In terms of parental status, Table 6 
shows that active mothers, defined as mothers with 
children living with them, were the most likely 
group to support fluoridation and men without 
children were the least likely group to support 
fluoridation. 

Of additional interest is the relation between resi- 
dents' dental health behaviors and fluoridation atti- 
tudes. Respondents who had visited a dentist with- 
in the past year were somewhat more likely to be in 
favor of fluoridation (66 percent) than those whose 
last dental visit was more than a year ago (57 per- 
cent). With a chi-square test on the frequency data, 
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TABLE 5 
Percentage Distribution of Attitude toward Fluoridation by Education and by Income 

Education Income 
@11 th High Any $10,00& 

Attitude Grade School College Postgraduate <$lo, 000 $20,000 >$20,000 
Favor 55.8 61.1 64.3 74.4 58.4 61.0 70.5 
Oppose 26.2 34.6 22.2 13.6 21.4 24.1 20.1 
No Opinion 18.0 14.3 13.5 12.1 19.2 14.9 9.4 

Education: p = ,049; Income: p = ,003. 

TABLE 6 
Percentage Distribution of Attitude toward Fluoridation by Parental Status 

Parental Status 
~~ 

Active Male wlo Active Female wlo 
Attitude Father Child Mother Child 

Favor 62.3 57.8 72.4 59.5 
OF3QOSe 26.3 22.2 18.1 24.6 
No opinion 11.5 20.0 9.5 15.9 
p = ,002 

significant differences were found among the three 
attitudinal groups with respect to the dental prob- 
lem that they reported as being of greatest concern 
to them (p = ,001). The groups who are most con- 
cerned with "decayed teeth" or "crooked teeth" 
are the groups most likely to be in favor of fluorida- 
tion. Although there are no significant differences 
among attitudinal groups with respect to the pur- 
pose of their last dental visit, respondents who 
reported that their last visit was for an emergency 
or extraction were least likely to favor fluoridation 
and most likely to have no opinion. 

When consumers' responses to the question re- 
garding the purpose of fluoridation were compared 
to their attitudes toward fluoridation, it was appar- 
ent that persons who have correct knowledge of 
the purpose of fluoridation were more likely to fa- 
vor this procedure (69 percent). Similarly, persons 
who did not know the purpose of fluoridation were 
more likely to have no opinion or to oppose the 
measure. These findings highlight the important 
favorable relation between consumer knowledge 
and attitudes toward fluoridation. 

Other Health Behaviors 
It was expected that respondents who favored 

fluoridation would exhibit other positive health be- 
haviors. To test this assumption, attitudes toward 
fluoridation were related to use of salt and vita- 
mins. There was no significant difference found 
among the proportions of the three attitudinal 
groups with respect to their use of salt in their diet 
or whether or not they take a vitamin or mineral 
supplement every day. Although persons in sup- 
port of fluoridation were more likely to have seen a 
dentist within the past year, they were not more 
likely than persons opposed to fluoridation to have 
seen a physician within the past year. Thus, it is 
difficult to relate respondents' attitudes toward flu- 
oridation to other health behaviors. 

Discussion 
What about the relation between fluoridation at- 

titudes, as determined by a public opinion survey, 
and voter behavior during a fluoridation referen- 
dum? In 1968, Sapolsky (15) found that opinion 
surveys conducted before a referendum usually fa- 
vor fluoridation by a large majority, but when a 
vote is held the measure has a 60 percent chance of 
being defeated. In a recent review of social research 
regarding fluoridation, Frazier (16), came to a simi- 
lar conclusion. 

Since 1980,16 referenda had been held in 14 cities 
and towns in Massachusetts. Two communities 
each had two referenda; one was advisory and in 
the second one the outcome was binding. Of the 14 
final outcomes, the fluoridation measure was 
passed in three communities and defeated in 11. Of 
the people who actually voted in these 14 referen- 
da, 43,208 (39 percent) voted in favor and 66,760 (61 
percent) voted against it. The 109,968 voters repre- 
sented 45.6 percent of the 241,369 voters registered, 
based on 1980 election statistics, and 23.3 percent of 
the total population of 472,394 of the 14 communi- 
ties, according to 1980 census tract data. Thus atti- 
tudes toward fluoridation as measured by this sur- 
vey, which indicated 60 percent of persons 
surveyed were in favor of fluoridation, did not cor- 
respond with the outcome of the referenda, which 
showed that 61 percent of the voters were not in 
favor of fluoridation. 

There are many possible explanations for this 
disagreement. First, the sampling frame used to 
select a random sample of the population is not the 
same as the sampling frame of all registered voters. 
People who vote in an election do not constitute a 
random sample of the population. In addition, as 
Faine (17) points out, the antifluoridationists are 
good a t  obtaining a large turn-out of voters for their 
cause. Another partial explanation is that voters 
often change their minds during a fluoridation 
campaign. 
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“Thus, attitudes toward fluoridation as measured by this survey, which indicated 60 
percent of persons surveyed were in favor of fluoridation, did not correspond with the 
outcome of the referenda, which showed 61 percent of the voters were not not in favor 
of fluoridation.” 

Sapolsky (18) developed what has later been de- 
scribed by Hastreiter (19) as the confusion hypothe- 
sis. During a fluoridation campaign, voters are pre- 
sented with scientific-sounding arguments by both 
pro- and antifluoridationists. Both groups are often 
represented by professionals. The public, there- 
fore, has difficulty judging who in fact is a fluorida- 
tion expert and which arguments are valid and 
should be trusted. As a result, the voters can post- 
pone adoption until they judge that the conflict has 
been resolved. 

On the more positive side, since 1980, five com- 
munities in Massachusetts, with a combined popu- 
lation of 275,000, initiated fluoridation under a 
Board of Health order that was not challenged by 
petition and did not go to the public referenda. A 
critical factor in having these communities fluori- 
date was availability of funding for fluoridation 
from the federal categorical fluoridation grant pro- 
gram administered by the federal Centers for Dis- 
ease Control and from the Preventive Health and 
Health Services Block Grant. Without these funds, 
it is questionable whether or not the communities 
would have instituted fluoridation. It was also for- 
tunate that a referendum did not occur in these 
communities and that the Board of Health order 
was not challenged. In 1980, fluoridation cam- 
paigns were unsuccessful in 23 out of 24 small 
towns with populations of less than 10,000 (20). 
Fluoridation is more likely to be implemented by a 
vote of the city council than in a general election. In 
1984, the American Association of Public Health 
Dentistry Subcommittee on Community and 
School Water Fluoridation (21) recommended that, 
where possible, efforts should be made to have 
fluoridation introduced through community lead- 
ers and the local governing body without a referen- 
dum. In small towns, it is especially critical for the 
mayor to have a favorable opinion of fluoridation 
and for many proponents to be present and express 
their views at the city council meeting if fluorida- 
tion is to be adopted (22). Proponents must also be 
prepared to wage a campaign against well-orga- 
nized, vocal opposition. 

Public referenda on adoption of a proven public 
health measure may result in its rejection and the 
denial of health benefits to a sizable portion of the 
population even though popular support exists for 
it. No other public health measure is subject to 
routine voter approval. It would appear that fluori- 
dation would more likely be initiated if state legisla- 
tures amended their fluoridation statutes to treat 
fluoridation in a manner similar to other public 
health measures. 

Conclusions 
As part of a statewide health interview survey, 

1,091 individuals were questioned about their 
knowledge and attitudes toward fluoridation. The 
majority of the consumers throughout the Com- 
monwealth of Massachusetts who were inter- 
viewed for this survey were in favor of community 
water fluoridation (60 percent). An even greater 
percentage, 76 percent, were correctly aware of the 
purpose of fluoridation. People most likely to favor 
fluoridation were those with higher rather than 
lower levels of education and income, correct 
knowledge of the purpose of fluoridation, concern 
about “decayed’ or “crooked” teeth, between the 
ages of 25 and 44, and mothers with children living 
with them. Public opinion about fluoridation, as 
measured by this survey, did not correspond with 
the outcome of fluoridation referenda held in 14 
Massachusetts communities between 1980 and 
1983. 
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