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Synopsis .....................................

Independently done surveys of a target population
can make an important contribution to knowledge about
the determinants ofpersonal health behavior by high-
lighting variables that consistently emerge as signifi-

cant predictors. This investigation examined the
correlates of four health practice and knowledge
indices related to cardiovascular disease (CVD) in two
baseline community surveys of the Pawtucket Heart
Health Program (N= 2,413; N=2,808). An additional
dimension was the use of three adult age groups (18-
29, 30-49, 50-64) in conducting the analyses.

Results of both surveys showed that sex was the
strongest correlate of the four indices-knowledge of
CVD, encouraging health practice changes in others,
dietary intake, and exercise. The four indices related to
CVD were also associated with years of education, pri-
mary language, and whether or not a recent cholesterol
measurement had been obtained, although these rela-
tionships were not as consistent as the results for sex.
Overall, about half of each survey's significant associa-
tions were also found in the other survey (survey 1, 30
of 62; survey 2, 30 of 56).

Consistency of significant results between surveys
was best for the group ages 30-49. In either survey, it
was rare for an association between a predictor and
behavioral index to appear in each of the three age
groups. This study supports the importance of the sub-
jects' sex in research on personal health practices, sug-
gests the potentialfor independence even among health-
related indices pertinent to a single type of illness, and
emphasizes the usefulness of utilizing independent sam-
ples to identify important correlates of health behavior.
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A BASE OF INFORMATION about the disease preven-
tion and health promotion activities of the adult popula-
tion is steadily increasing. Since the middle 1970s,
national and State level surveys have gathered data on a
diverse set of personal health practices (1-6). Much of
this work was stimulated by results from the Alameda
County study (7-9), and the scope of health-related
activities included in surveys is growing. One theme
that seems to recur is that subgroups of the population
with limited access to resources (for example, income,
health care, formal education) are likely to have a
higher prevalence of habits that increase the risk of ill-
ness. In addition, women have tended to report desired
practices somewhat more often than do men, although
data on vigorous activity and exercise seem to favor
men (3, 5, 10-16).

This growing data base about preventive health prac-
tices and their correlates has helped to bring three topics
into prominence. One of these is the identification of
differences that may exist among specific segments of
the adult population. Societal interest in health promo-
tion is paralleled by a professional interest in tailoring
behavior change programs to population subgroups who
are either at particular risk of not following desired
practices or who appear especially receptive to adopting
new lifestyle habits. Analyses and interpretation carried
out within strata of a population will make, therefore,
increasingly important contributions to the literature
on personal health behavior and community health
promotion.
A second consideration is our ability to determine

areas of consensus, or the lack of it, among studies.
Several questions need to be answered as more data on
health practices become available. Among them, which
health practice correlates are the most consistently
important from study to study? Also, when looking
across a number of behaviors, is there a "core" set of
predictors, or does each health practice have its own
network of antecedents? Answering these questions will
be complicated, in part because most surveys have not
been designed around topical areas of behavior, even
when they have contained several health practice ques-
tions. This diverse coverage probably contributes to the
only modest associations among health behaviors that
have been repeatedly observed (17-19). To clarify this
issue of minimal association, it will be important to
look at results that are obtained when the health
behaviors covered in a survey have an apparent a priori
reason to be clustered around a particular topic (for
example, prevention of heart disease).
A third consideration is that most surveys of personal

health behavior have not been designed to collect
detailed data on two or more independently drawn sam-
ples from the same population. The ongoing annual

National Health Interview Survey provides data on a
total population level, and some information is col-
lected about use of health services (for example, physi-
cian and dental visits), which has been especially useful
for tracking national trends in these particular areas.
The statewide Behavioral Risk Factor Surveys (2) may
also be a resource for examining the correlates of
behavior, even though the data are from States that
have discrete populations residing there. At present,
there is a need to report in the scientific literature the
consistency of findings about correlates of health
behavior when two or more samples are from the same
population.
The present investigation was conducted to address

several of these points. Several dependent variables
were examined, each of which is related to cardiovascu-
lar disease. In addition, data analyses were conducted
within three adult age groups-one dimension along
which the population might be segmented for the target-
ing of behavior change messages.

Finally, analyses were replicated for two independ-
ently drawn samples from the same community popula-
tions. Although the samples were drawn from a
particular geographic region and are not, therefore, rep-
resentative of the general national population, this pro-
cedure allowed an examination of the consistency of
results between two surveys (and samples) that were
likely to be more similar than any other two independ-
ently done studies that would presently be found in lit-
erature on personal health behavior.

Conducting analyses on multiple samples from a pop-
ulation can be especially helpful. On the one hand, cor-
relates of health practices that do not achieve
significance in either of the samples might be given less
attention in subsequent studies because they do not
appear to be consistently important. On the other hand,
those correlates that do achieve significance in two or
more surveys gain extra prominence through their inde-
pendent replication. The objective of the present inves-
tigation was to identify correlates (if any) that received
independent replication.

Methods

Background. Data for this report are based upon base-
line community surveys of adults ages 18 through 64,
in two southeastern New England communities, con-
ducted as a component of the population surveillance
activities of the Pawtucket Heart Health Program
(PHHP). The PHHP is a community-wide intervention
aimed at the modification of risk factors of cardiovascu-
lar disease (CVD), and it is supported by the National
Heart, Lung, and Blood Institute (20, 21).

482 Public Heath Reports



A major evaluation component of the PHHP is bian-
nual random household surveys to monitor cardiovascu-
lar risk factors in the intervention and comparison
communities. Survey data from the two communities
are combined for this report, although city of residence
was included as a control variable in the analysis. Also
assessed are selected health practice and
sociodemographic variables. The surveys used for this
report were the first two of a series that continues
through 1991. The dates of the surveys were March
1981-April 1982 for survey 1 (N=2,413) and April
1983-June 1984 for survey 2 (N= 2,808).
The intervention and survey activities of the PHHP

are conducted by separate units. The household survey
employs its own logo, identification, and field office so
that staff are not connected by interviewees with the
intervention activities of the PHHP. The 1981-82 sur-
vey was conducted before any intervention, and the
1983-84 survey occurred in the very early phase of
intervention, before community-wide impact on knowl-
edge or behavior could have been produced. They are,
therefore, both considered baseline surveys.

Samples. Demographic characteristics of the 1981-82
and 1983-84 survey samples, combined across both
communities, are presented in table 1. Other analyses
supported the comparability of the two cities.

Household survey procedure. The PHHP Health Sur-
veys were designed with two components. The field
protocol was administered to all selected respondents in
a home visit lasting approximately 35 minutes, and
included an interview of 15 to 20 minutes with ques-
tions about diet, exercise, smoking, CVD knowledge,
and basic sociodemographic indicators. Physiologic
measurements were taken including height and weight
measurement (from which Body Mass Index was com-
puted), two blood pressure determinations, and a non-
fasting 30 millimeters (ml) blood sample for lipoprotein
analysis (21).
To avoid confounding of technician and city dif-

ferences, the survey staff was divided into two teams
that rotated between the two communities every 6
weeks. A survey center, located centrally in each com-
munity, provided a base for survey technicians. Each of
these centers was directed by an assistant field super-
visor, who provided onsite supervision of the survey
team. Field technicians were given an intensive 6-week
training program in respondent selection, interviewing,
and measurement techniques. They were evaluated and
certified by the field supervisor before commencing
field work.

In both cities, households were randomly selected
from available street directories, updated by a block

Table 1. Comparison of surveys 1 and 2 along selected
characteristics of the samples

Suivey 1 Survey 2
Sample charactiscs Number Percent Nunber Percent

Total ............... 2,413 100 2,808 100

Sex:
Female ................. 1,407 58.3 1,656 59.0
Male ................... 1,006 41.7 1,152 41.0

Age:
Average ................ 39.59 ... 39.32 ...

Standard deviation ....... 14.03 ... 13.79 ...

18-29 years ............. 761 31.5 846 30.1
30-49 years ............. 918 38.0 1,175 41.8
50-64 years ............. 734 30.4 787 28.0

Education:
Average ................ 10.94 ... 11.00 ...

Standard deviation ....... 3.96 ... 4.01 ...

Less than 12 years....... 1,032 43.1 1,140 40.6
12 years ................ 701 29.2 782 27.9
More than 12 years ...... 663 27.7 884 31.5

Race:
White ................... 2,243 93.0 2,569 91.5
Black ................... 137 5.7 110 3.9
Other ................... 31 1.3 128 4.6

Marital status:
Married ................. 1,451 60.1 1,680 59.8
Never married ........... 506 21.0 589 21.0
Other ................... 456 18.9 539 19.2

Work (past 12 months):
Working ................ 1,725 71.4 1,998 71.2
School ................. 119 4.9 138 4.9
Other .................. 572 23.7 672 23.9

Regular language:
English ................. 1,959 81.7 2,223 79.2
Poqrguese .353 14.7 434 15.5
Other ................... 101 4.2 151 5.3

supplement sample (22). Within each sample house-
hold, a single respondent was selected from the eligible
adults (ages 18 through 64 years at last birthday) using
one of 12 selection tables adapted from those proposed
by Kish (22) and Deming (23) to approximate a random
selection process. The use of a batch system to generate
the addresses assures approximately equal sampling
over a 12-month survey that is designed to minimize
seasonal confounds. Bilingual and trilingual technicians
conduct interviews in English, Portuguese, or Spanish
(using back-translated instruments and consent forms).
The field supervisor coordinated all quality control in
the field, which includes monitoring of production
rates, feedback from taped interviews, spot checks on a
randomly selected 10 percent of all dispositions, and
full field evaluations.

Dependent variables. Four indices were used as
dependent measures in the analyses. Each represented
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Table 2. Predictor variables associated with "encouraging others to change" in three age groups: surveys 1 and 2

Unstandardized Unstandardized
Suvrey 11 beta's Probabdity value Survey 2 beta's Probablity value

Ages 18-29 Ages 18-29
Sex: women ..49 Ps.0001 Group participation: more .19 P - .0001
Group participation: more .22 .01 P> .001 Years of education: more .05 .01 3 P> .001
Smoking status: no .- .30 .01 3P> .001 Cholesterol check: yes.- .41 .05 2 P> .01
Years of education: more .04 .052' P> .01
Smoker in house:yes. -.23 .05 2P> .01 F=2.85, df=20, 705;PG .0001; R2=.075
Contact with relatives: more .07 .05 > P> .01
F=3.38, df=20, 623; P - .0001; R2=.098

Ages 30-49 Ages 30-49
Sex: women ..50 Ps .0001 Sex: women .................. .42 P '- .0001
Smoking status: no .- .35 .001 :p,> .0001 Smoking status: no ............ - .50 P - .0001
Years of education: more .04 .01 2P> .001 Years of education: yes ........ .04 .01 2 P> .001
Work status: working.- .36 .01 2P> .001 Cholesterol check: yes ......... - .26 .05 P> .01
Systolic pressure: lower.- .01 .052 P> .01 Racial group: not white ......... .30 .05 2P> .01
F=5.30, df=20, 798; P '- .0001; R2=.117 F=6.87, df=20, 1,027; P S .0001; R2=.118

Ages 50-64 Ages 50-64
Sex:women ..40 .01 P>.001 Smoking status: no ............ -.53 PS .0001
Smoking status: no .- .31 .01 2P> .001 Sex: women .................. .41 .001 2 P> .0001
Group participation: more .17 .01 2P> .001 Years of education: more ....... .06 .01 2 P> .001
Primary language: English. - .50 .052' P> .01
Systolic pressure: lower.- .01 .052 P> .01 F = 3.65, df= 20, 633; P < .0001; R2= .103
Cholesterol check: yes.- .27 .05 > P> .01
F= 3.80, df= 20,585; PsK O.01; R2=.114

iPredictors are listed giving the directon of assocatm with more frequent encourage- Note that the aisng is based on rank order, highest to lowest.
ment of behavior change by others.

Table 3. Predictor variables associated with "CVD knowledge" in three age groups: surveys 1 and 2

Unstada,rdzed Unstandardzed
Survey 1 1 beta's PobabNty value Survey 2 beta's PobabNty value

Ages 18-29 Ages 18-29
Years of education: more..10 PG .0001 Years of education: more .18 Ps .0001
Group participation: more .31 .001 a P>.0001 City of residence: Pawtucket - .26 .01 a P> .001
City of residence: Pawtucket - .37 .01 a P> .001 Income: higher ..05 .05 a P> .01

Group participation: more .11 .05asP> .01
F=5.95, df=20, 623; P s .0001; R2=.160 Sex: women ..23 .05aP>.01

F= 12.31, df= 20, 705; P s .0001; R2=.259

Ages 30-49 Ages 30-49
Group parficipation: more ....... .24 P s .0001 Years of education: more .11 P s, .0001
Years of education: more ....... .09 P s<.0001 Primary language: English. -.68 P s .0001
Sex:women .................. .36 .001 a.P>.0001 Racial group: white. -.41 .01 2 P.001
City of residence: Pawtucket . . - .26 .01 a- P.001 Cholesterol check: yes.- .36 .01 a P.001
Contact with relatives: more ..... .06 .05 a P.01 Group participation: more .08 .05 a P> .01

Sex:womer ..21 .05 , P> .01
F= 11. 00, df=20, 798; Ps .0001; R2=.216 Perceived blood pressure: high . . -.29 .05 2 P> .01

F= 19.58, df= 20, 1,027; P s .0001; R2=.276

Ages 50-64 Ages 50-64
Years of education: more ....... .08 P s .0001 Years of education: more .09 P s .0001
Work status: working .......... -.26 .001a.P>.0001 Sex:women..41 .001 a P> .0001
Sex:women .................. .44 .001 3 P> .0001 SmoWng status:no. -.31 .05:saP>.01
Cholesterol check: yes ......... - .40 .01 a P.001 Perceived cholesterol: high. - .40 .05 2 P> .01

F=4.46, df=20, 585; P s .0001; R2=.132 F=6.01, df=20, 633; P S .0001; R2=.159

'Prdicos are listed giving the direction of assodation wih greater CVD bnwld. Note t is based on rank order, hghest to bwest
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one aspect of a preventive orientation for cardiovascular
disease. They were

Preventive CVD knowledge. Survey participants were
asked an open-ended question, "What specific steps
can a person take to make a heart attack or stroke less
likely?" An index was created based upon the number
of preventive measures that were stated. A nondirective
probe was used to ensure that participants had com-
pleted their lists. Eight potential responses were
included in the count (smoking, fats-cholesterol, calo-
ries, exercise, weight, blood pressure, stress, salt) so
that scores could range from 0 to 8.

Encouraging others. A series of four questions asked
whether the respondent encouraged health practice
changes by others in the areas of quitting smoking, los-
ing weight, cutting down on salt or fat, and increasing
exercise. Response was on a four-point scale: never,
seldom, occasionally, frequently. A summary score was
calculated based upon the number of areas that received
an answer of "frequently" or "occasionally." Scores
could range from 0 to 4.

Exercise. Participants were asked about their fre-
quency of exercise, using the response categories of
every day versus at least once a week versus less than
once a week. Although these response categories are
not as effective as is currently recommended in more
recent survey questions on activity and exercise (24),
the response "every day" sets a strict criterion and
therefore probably acts to attenuate correlation with
exercise habits.

Dietary intake. Nine food items were included in the
survey to assess respondents' eating patterns. The items
were eggs, red meat, ice cream, fried foods, cheese,
whole milk, processed meat, fish, and poultry.
Response categories were less than once a week, versus
more than once a week but less than once a day, versus
once a day or more. Three PHHP nutritionists, blinded
to the survey data, independently rated each response
category for each food item with respect to its potential
impact on CVD health using a scale of -2 (least pre-
ferred dietary pattern), - 1, 0 (no clear benefit or
harm), + 1, + 2 (most preferred dietary pattern). Two
of the authors (WR and RCL) reviewed the ratings
independently for consensus, and then they met to
determine the final weighting for each response cate-
gory. Zero-order, Pearson product-moment correlations
were then calculated between the dietary index and total
serum cholesterol. Results for the two surveys were
consistent (survey 1: r= .116; survey 2: r= .108; both
P-values = <.0001). This magnitude of correlation was

considered adequate to allow using the dietary index for
the purposes of this report.

Predictor variables. A set of predictor variables for the
four indices were selected to broadly represent
sociodemographic and cardiovascular health-related
domains. Included were sex, years of formal education,
total persons in the household, city of residence, total
household income, marital status (married versus not
married), work status (working versus not working),
racial group (white versus all other), and primary lan-
guage spoken at home (English versus all other).

Other predictors were health-related, and they
included history of diabetes (yes, no); Body Mass Index
(BMI); systolic blood pressure, as measured by the sec-
ond reading; perceived risk of heart attack or stroke
within 5 years (high versus not high); perceived blood
pressure status (high versus not high); and perceived
level of cholesterol (high versus not high). The first
three were considered "objective" conditions, the latter
three, "subjective" assessments.
Number of friends and relatives seen or spoken with

regularly, and participation in group-based events (for
example, clubs, community organizations, societies)
were asked, along with whether or not any persons in
the household were smokers (excluding the respond-
ent). Finally, the participant's own smoking status (yes,
no) was used as a predictor, as was whether or not they
reported having had their cholesterol level assessed in
the previous year (yes, no). Because cholesterol meas-
urement had not yet received significant national media
attention even by the time of survey 2, the investigators
were interested in whether having had such an assess-
ment (for any reason) would be associated with more
health-conscious practices.

Age groups. Three adult age groups were formed as
strata within which analyses would be conducted-18-
29, 30-49, and 50-64. Sample sizes and percentages
for these age groups in the respective surveys were sur-
vey 1: N=761 (31.5 percent), 919 (38.1 percent), and
734 (30.4 percent); survey 2: N= 846 (30.1 percent),
1,175 (41.8 percent), and 787 (28.0 percent). Because
of the number of variables to be used in the regression
analyses, along with the added dimension of com-
parison between surveys, population segmentation
along a single attribute (that is, age) was viewed as an
appropriate strategy.

Results

Multiple linear regression was applied to the data to
identify the predictors of CVD health practices and
knowledge within each age group. Unweighted data
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Table 4. Predictor variables associated with "dietary intake" in three age groups, surveys 1 and 2

Unstandardized Unstandardized
Survey 11 beta's Probability value Survey 2 beta's Probability value

Ages 18-29 Ages 18-29
Perceived cholesterol: not high 2.03 P < .0001 Sex: women .1.65 P .0001
Smoker in house: no.1.15 .001 P>.0001 Smoking status: no.-1.13 .001 ,P>.0001
Primary language: non-English .. 1.59 .01 P> .001 Perceived cholesterol: not high . . 1.39 .01 : P >.001
Work status: working.-1.09 .01 2P> .001 Perceived CVD risk: lower 1.38 .05 2 P>.01
Marital status: married.- .92 .01 P> .001 Persons in house: fewer.- .26 .052 P >.01
Years of education: more .15 .01 2P> .001 Income: higher ..13 .05 P>.01
Body Mass Index: higher .08 .05 : PP> .01
Sex: women ..80 .05 2P> .01 F=4.26, df=20, 705; P S .0001; R2=.108
F=4.48, df= 20, 594; P <.0001; R2=.131

Ages 30-49 Ages 30-49
Sex: women .1.39 P - .0001 Cholesterol check: yes ......... -1.52 P _ .0001
Smoking status: no.-1.06 .001 : P> .0001 Smoking status: no ............ - .97 .001 - P> .0001
Cholesterol check: yes. -1.12 .01 2P> .001 Sex: women .................. .85 .01 2P> .001
Primary language: non-English .. 1.16 .01 2 P> .001 Perceived cholesterol: not high . . 1.35 .01 2 P> .001
Persons in house: fewer.- .22 .05 P> .01 Income: higher ................ .14 .05 Pp> .01
Perceived cholesterol: not high 1.22 .052 P> .01 Systolic pressure: higher ........ .02 .05 P > .01
Smoker in house: no ..59 .052 P> .01
Marital status: married.- .68 .052 PP> .01 F = 4.69, df= 20, 1,027; P S .0001; R2= .084
Systolic pressure: higher..02 .05 > P > .01
F=5.43, df=20, 766; P :.0001; R2=.124

Ages 50-64 Ages 50-64
Cholesterol checked: yes. -1.31 .001 2 P> .0001 Sex: women .................. 1.91 P S .0001
Sex: women .1.12 .01 2P>.001 Cholesterol check: yes ......... -1.14 .01 2P>.001
Primary language: non-English 1.68 .01 P>.001 Smoker in house: yes .......... 1.12 .01 P> .001
Income: higher ..25 .01 2P> .001 Perceived blood pressure: high.. -1.03 .01 2p> .001

Years of education: more ...... .13 .05 2 P > .01
F=3.51, df=20, 564;P<.00011;R2=.11 1 Smoking status: no. -.13 .05 2P> .01

Contact with relatives: fewer. - .23 .05 2 P > .01
F=5.63, df=20, 633; P S .0001; R2=.151

'Predictors are listed giving the direcion of association wfth dietary intake tending to
limit fat and cholesterol.

were used in the regressions. Analyses of weighted and
unweighted PHHP data have produced virtually identi-
cal results. In addition, we believed that the objective
of the report, to compare results from two samples,
would be better addressed by staying as close as possi-
ble to the actual sources of the data, rather than infer-
ring back to larger populations. Results are presented in
tables 2-5.
Each table gives the results for one of the four

dependent variables, with survey 1 appearing on the left
side, and survey 2 on the right side. Several points are
important for later discussion and interpretation of the
findings. First, in each survey, 12 separate analyses
were conducted. Therefore, any one of the predictor
variables could achieve significance in up to 12 analy-
ses (the total number of combinations that existed
among the three age groups and the four dependent
variables). In addition, within each age group in a sur-
vey, there was a cumulative total of 80 pairings among
the four dependent variables and 20 predictors. Of these
80 combinations, four would be expected to achieve
significance by chance (80 x .05 = 4). However, less

Note that listing is based on rank order, highest to lowest.

than one significant result would be expected to be rep-
licated by chance alone between any two of the age
groups (.05 x .05 x 80= .2) or across all three (.05
x .05 x .05 x 80= .01).
In the following sections, predictors are compared

and discussed qualitatively as being "important" or
"prominent" based upon their relative frequencies of
achieving statistical significance at the conventional
level of P<.05. However, counts of how often statisti-
cal significance was attained are also given to maintain
the distinction between the two concepts. Because of
the relatively few reports from even a single sample on
multiple behaviors and their predictors, there is not a
standard rule-of-thumb for what constitutes an "impor-
tant predictor variable" (for example, when statistical
significance is achieved for 25 percent, 50 percent, or
75 percent of the practices studied).

Survey 1 and survey 2 comparisons. The following
sections summarize the major similarities and dif-
ferences between the results for surveys 1 and 2. Out-
comes were to some extent unexpected, primarily in
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regard to the few predictors that consistently achieved
significance in both surveys. Results from both surveys
showed that it was rare for any predictor to reach statis-
tical significance in more than 4 of the 12 possible age-
group x dependent variable combinations.

Consistency of individual predictors. The first way to
examine the results is to look for any predictor variables
that consistently achieved statistical significance in both
surveys (that is, relative to the 12 analyses conducted in
each survey). From this perspective, the strongest sim-
ilarity between the two surveys was the importance of
sex as a predictor of health-related practices. Sex was
the only predictor in survey 1 to achieve statistical sig-
nificance consistently at the P<.05 level (see the left-
hand columns of tables 2-5). Except for CVD knowl-
edge in the 18-29 age group (table 3), sex appeared in
all survey 1 combinations of age group x dependent
variables (that is, in 11 of the 12 possible pairings). The
direction of association also was consistent. Women
reported more favorable practices than men, except for
the question on exercise, when men reported more fre-
quent vigorous activity.
The right side of tables 2-5 shows that in survey 2

sex was again the single most prominent predictor, in
this case failing to achieve significance only for
"'encouraging others" toward behavior change in the
18-29 age group (table 2). The directions of association
were identical with the results for survey 1, with
women indicating more favorable practices in all areas
except vigorous exercise. In all, then, 10 of the statis-
tically significant regression associations between sex
and the behavior-knowledge indices were common to
both surveys. No other predictor variables achieved this
degree and consistency of prominence in both samples.

Years of education achieved significance as a predic-
tor in 7 of the 12 combinations of age groups x
dependent variables in both survey 1 and survey 2. This
outcome was largely due to its association with the
"'encouraging others" and "CVD knowledge" indices
(tables 2 and 3). In survey 1, more formal education
was associated with greater CVD knowledge in all three
age groups (table 3) and with encouraging others to
change behavior among persons aged 18-29 and 30-49
(table 2). In survey 2, more formal education was asso-
ciated in all three of the age groups with both greater
CVD knowledge of measures to limit risk of heart
attack and stroke and with encouraging others to change
behavior. Education was not strongly associated with
"diet" or "exercise" in either survey. Education there-
fore had rather consistent associations between surveys,
but it was not as broadly associated with the dependent
variables as was the subject's sex.
Two other predictors, having had a cholesterol

assessment in the past year and the primary language
spoken at home, also achieved significance in 7 of the
12 possible age group x dependent variable pairings in
survey 1. In contrast to education, this outcome was
largely due to associations with the diet and exercise
indices. Having had a cholesterol assessment was
related to more regular exercise in all three age groups
(table 5), and to a better reported diet for persons ages
30-49 and 50-64 (table 4).

Having a cholesterol assessment was important most
consistently for persons ages 50-64 in survey 1, achiev-
ing significance for all four of the health practice
indices. English as the language spoken at home was
also associated with more regular exercise in all three
age groups (table 5); non-English speaking status was
related to a better reported diet across all three age
groups (table 4). Neither having had a cholesterol
assessment nor primary language were strongly associ-
ated with encouraging others and CVD knowledge in
survey 1.

Having a cholesterol assessment in the past year and
primary spoken language became less prominent in the
results for survey 2. Although having had a cholesterol
assessment reached significance for 6 of 12 pairings, no
pattern of associations was evident. Primary language
(English, non-English) also showed no consistent pat-
tern of results in survey 2, except that persons ages 18-
29 and 30-49 who spoke English as their primary lan-
guage tended to report more frequent vigorous exercise,
a result similar to survey 1 (table 5). Overall then,
results for cholesterol assessment and primary language
were not as consistent between surveys as were the
results for sex and education.

Predictors across the three age groups. A second
way of approaching the results, related to but not the
same as the first, is to look for associations that existed
in all three age groups, in either survey or both surveys.
In this regard, sex was the predictor that achieved sig-
nificance most often across all three age groups in both
surveys. In total, there were only eight instances in sur-
vey 1 of the possible 80 pairings (4 dependent variables
x 20 predictors) in which a predictor was significantly
associated with the same behavior or knowledge index
across all three age groups. Three of these involved sex
(with encouraging others, diet, and exercise), and two
involved primary language (with diet and with
exercise). The other three occurred between nonsmok-
ing status and encouraging others, having had a cho-
lesterol assessment and exercise, and education with
CVD knowledge.

Similarly, there were only 6 instances in survey 2 (of
the 80 possible) in which a predictor was significantly
associated with the same health practice index in all
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Table 5. Predictor variables associated with "exercise" in three age groups: surveys 1 and 2

Unstandardized Unstandardized
Survey 11 betas's Probability vatue Surey 2 beta's Probability value

Ages 18-29 Ages 18-29
Primary language: English .29 .01 aP> .001 City of residence: Pawtucket .16 .01 P> .001
Sex: men ..20 .01 P>.001 Sex: men ..16 .05 - P>.01
Cholesterol Check: yes..37 .05 - P> .01 Primary language: English .19 .05 - PP> .01
Years of education: more.- .02 .05 2 P> .01 Body Mass Index: lower..01 .05 - P> .01

Cholesterol check: yes..23 .05 - PP> .01
F=3.12, df=20, 621; P s .0001; R2=.091 Marital status: not married.-.11 .052P> .01

F=2.52, df= 20, 704; P s .0003; R2=.067

Ages 30-49 Ages 30-49
Sex: men .................... .24 .001 : P >.0001 Sex: men ................. .21 P s .0001
Primary language: English ...... .30 .01 - P> .001 Primary language: English ...... .23 .01 - P> .001
Cholesterol check: yes ......... .23 .01 ¢' P> .001
Body Mass Index: lower ....... .01 .05 > P> .01 F = 2.34, df= 20, 1,027; P s .0008; R2= .044
F=4.33, df=20, 797; P '-.0001; R2=.098

Ages 50-64 Ages 50-64
Sex: men .................... .24 .01 P >.001 Sex: men .................... .20 .01 P >.001
Cholesterol check: yes ......... .23 .01 - P> .001 Body Mass Index: lower ........ .01 .05 - P> .01
Primary language: English ...... .28 .05 P> .01
Persons in house: fewer ........ -.06 .05 vP > .01 F= 1.82, df= 20, 633; P < .02; R2=.054
F= 1.93, df= 20, 583; P <.009; R2=.062

1Predicrs are listed giving the direction of association wifth more regular exercise.

three age groups. Three of these were again accounted
for by sex (with CVD knowledge, diet, and exercise)
and two by years of education (with encouraging others
and CVD knowledge). The sixth instance occurred
between nonsmokers and diet. Nonsmokers in the 30-
49 and 50-64 age groups also reported encouraging oth-
ers toward behavior change, with a trend toward signifi-
cance in the age group 18-29, closely paralleling the
outcome for survey 1. This outcome of relatively few
predictors across the adult age range is consistent with
results observed in a national data set (25).
From the perspective of replication between surveys,

three of the eight predictor x dependent variable pair-
ings that achieved significance in survey 1 for all three
age groups were replicated in survey 2 (education and
CVD knowledge, table 3; sex and diet, table 4; sex and
exercise, table 5). Another three pairings from survey I
achieved significance in two of the age groups in survey
2 (sex and encouraging others, table 2; smoking status
and encouraging others, table 2; primary language and
exercise, table 5). Only two of the eight (cholesterol
checked and exercise; primary language and diet) were
not replicated. From the standpoint of the results in sur-
vey 2, three of the six pairings to appear in all three age
cohorts were also found in survey 1 (as were listed pre-
viously), and two others lacked only one age group
(education and encouraging others, table 2; sex and
CVD knowledge, table 3). The sixth, not smoking and
reporting a better diet, did achieve significance in sur-
vey 1 for those ages 30-49, approached significance for

Note that listing is based on rank order, highest to bwest.

the 50-64 group, but was absent at ages 18-29 (table
4).

Overall consistency between surveys. The replication
of statistically significant predictors between surveys 1
and 2 was most extensive for the group ages 30-49.
There were a total of 23 significant associations in sur-
vey 1 and 20 in survey 2. Of these, 13 predictor-health
practice combinations were replications (that is, survey
1, 13 . 23= 56 percent; survey 2, 13 . 20= 65 per-
cent). There was less extensive replication of significant
predictors for the age groups 18-29 (survey 1, 10 of 21;
survey 2, 10 of 20), and 50-64 (survey 1, 7 of 18; sur-
vey 2, 7 of 16). Even the extent of replication for per-
sons ages 30-49 does not seem especially high;
however, there are no other data yet available for com-
parison. The results also well exceeded numbers that
would have been expected by chance, as noted pre-
viously.
Summing these numbers across all age groups and

dependent variables, there were 30 total instances in
which a statistically significant pairing was replicated
between surveys 1 and 2. These 30 replications were
approximately one-half of the total number of signifi-
cant associations in each survey (survey 1, 30 of 62;
survey 2, 30 of 56). There were no discrepancies
between surveys in the directions of association in any
of the 30 predictor-dependent variable combinations.
Therefore, although replication between surveys was
not complete, there were no inconsistencies in the
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direction of results for a particular predictor from the
first survey to the second.

Finally, in neither survey were the three indices of
objective health status or the three of perceived health
status strongly related to health practices. In no analysis
did any more than two of the six indices show an asso-
ciation with behavior or CVD knowledge. Only with
the diet index were two of the six variables associated
(table 4, surveys 1 and 2, ages 18-29 and 30-49). The
same outcome occtlrred for the sociodemographic vari-
ables of marital status, work status, income, contact
with relatives, and total persons in the household; only
income achieved significance for up to two practices in
an age group (survey 2, ages 18-29, tables 3 and 4).

Discussion

The results from this investigation suggest the com-
plexities that can be encountered in health behavior and
knowledge surveys, despite having samples drawn from
the same population and dependent variables that per-
tain to the same area of disease prevention. Each of the
two samples used for this report was based on a random
household survey, conducted for epidemiologic pur-
poses of community-level CVD risk factor surveillance.
As noted earlier, rather than argue for ignoring vari-
ables that failed to achieve significance in the surveys,
the main objective of this paper was to provide addi-
tional support for those predictors that were consistently
important. A predictor's relatively weak showing might
still have been because of other considerations (that is,
the measurement scales used for predictor and outcome
variables).

In this regard, sex was the most consistent predictor
of health practices and knowledge in the three age
groups and in both surveys. Given findings from other
surveys, this result was not especially surprising
(3, 4, 10-16). However, the absence of other consistent
predictors was not anticipated. The outcome for sex
takes on added importance for two reasons. First, all
four dependent variables were pertinent to cardiovascu-
lar disease, which itself is sex-related, since being male
is a risk factor.
Women appeared to have an advantage on three

indices, with only vigorous activity, using a strict cod-
ing scheme, favoring men. Subsequent analyses of our
own data base and other surveys should therefore exam-
ine the predictors of health practices for men and
women separately, to identify subgroups within each
sex who are at risk of not having desired habits. The
second reason for attention to sex is that, despite a
shared reference to cardiovascular disease, the correla-
tions among the four practices were low. Their zero-
order, Pearson product moment correlations based on

each survey's total sample ranged from .00 to .22, sug-
gesting substantial independence among the four
indices. Any variable that is significantly related to four
criteria measures that are not substantially intercorre-
lated deserves special attention.

Education and the implications of having a primary
language other than English might also be pursued in
future studies, even though they were not as important
across all dependent variables in both surveys as was
sex. Education (that is, more formal education) was
consistently associated positively with the CVD knowl-
edge and encouraging others indices. In addition,
education's importance relative to the other predictors is
consistent with findings in the general health practices
literature and is reinforced by its robustness even within
a stratification variable-age group.
The primary language other than English in the sam-

ple populations was usually Portuguese. When language
did achieve significance, persons with English as a pri-
mary language appeared to have an advantage. The one
exception was diet, when the non-English speaking
tended to report a slightly more favorable pattern. Since
the majority of non-English speakers in the survey area
represented nationalities with strong maritime traditions
(Portuguese, Cape Verdean, Spanish), it is possible that
any dietary advantage comes from a tendency toward
greater seafood-fish consumption. In the other areas,
however, the data highlight a need for effective for-
mulation and delivery of information regarding car-
diovascular disease prevention specific to the non-
English speaking population and program followup to
assure comprehension of the messages and to assist ini-
tiation and maintenance of behavior change. The rela-
tively small percentage of non-English speaking persons
in the samples may have contributed to the inconsisten-
cies that this predictor showed between survey 1 and
survey 2. Oversampling in subsequent surveys would
be beneficial.

The absence of strong associations between the three
objective health status indices, the three subjective
health indices, and the dependent behavioral-knowledge
measures deserve further attention, if only because all
indices were CVD-related. In regard to the objective
indicators, results demonstrate that there is no guarantee
persons will be able to translate at-risk physical health
status into ameliorative or preventive behavioral actions
without assistance from health educators, nurses, physi-
cians, or others. Even persons with high perceived risk
may require assistance to plan courses of action.
However, there may also be a more subtle process oper-
ating. Another report from the PHHP household survey
(26) found only minimal correspondence between per-
ceived health and an objectively derived RISKO
algorithm, particularly for persons at high objective
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risk. If such discrepancies exist in the subjective versus
objective domains, it should not be surprising when
consistent associations with behavior and knowledge
are absent. In effect, some people may be unclear or
ambiguous about their health status, leading to incon-
sistent patterns of behavior.
The results of this investigation also bear on the plan-

ning of community-based disease prevention programs.
The educational level of the community seems to be a
factor in the level of CVD behavior and knowledge that
program professionals will encounter, and men appear
to have a less favorable status than women. Beyond
these two most general findings, few guidelines can be
derived from the present results.

Results suggested the absence of an extensive
"core" set of predictors both within and between the
two surveys, even though all of the dependent variables
were CVD-related. To the extent that the predictors
identified in survey research can suggest either specific
population subgroups who might be at risk of not fol-
lowing desired practices (that is, men), or well-defined
strategies for intervention programs to use, there is no
evidence from this study for pursuing any single ave-
nue. On the one hand, strong correlates of health prac-
tices from cross-sectional studies do not necessarily
represent the variables that actually promote change.
On the other hand, the absence of even cross-sectional
descriptive associations suggest the need for multiple
intervention techniques and a strategy of community-
wide social marketing (27).
The low correlations among the four dependent vari-

ables imply that virtually any combination of baseline
knowledge and behavior status will be found. People
are likely to report mixed patterns of "favorable" and
"unfavorable" practices and risk factor knowledge.
Interventions will have to be prepared to address these
various combinations. Multiple risk factor programs
will therefore have to extend the meaning of "multi-
ple" to its extreme -not only poor status on all of the
target variables, but also on the many partial subsets of
them.

It is also important to note that the relevance to CVD
that was considered to link the four dependent variables
was a professional judgment of the research team. The
interviews were not presented to participants as car-
diovascular health assessments, nor were respondents
instructed to adopt heart disease prevention as the con-
text for their responses. These features in the study pro-
tocol were planned to decrease the risk of cueing the
respondents. In fact, two of the four dependent vari-
ables were after-the-fact composites of individual items
(encouraging others, diet). The results reinforce the
potential independence even among indices with an
identifiable common focus, and they underscore the

challenge facing large-scale public education cam-
paigns.

This challenge may be especially formidable early in
intervention programs, when scientific information
about the nature of the target problem has not diffused
broadly into the population. Researchers and health pro-
fessionals are usually involved in determining risk fac-
tor algorithms well before a comprehensive message on
the risk factor-disease association is presented to gen-
eral audiences. If persons are not aware of the full
repertoire of risk factors contributing to disease, then
correlations among behaviors that have now been
deemed by the professional community to have a com-
mon outcome are not likely to be high. It may be only
after concerted intervention, as more persons institute
broader lifestyle change, that the targeted health
behavior and knowledge indices show a stronger set of
intercorrelations. In one sense the absence of strong
associations in this investigation was consistent with,
and reflects, the challenge faced by community inter-
ventions that attempt to change population risk profiles,
rather than focus solely on high-risk samples.
We still do not have criteria for judging how many

significant associations a predictor should have across a
set of practices to be considered important on a broader
level of interpretation. It is, of course, more than an
issue of mere numbers. This report has used counts of
significant associations as one type of least common
denominator, which was allowed to some extent by the
outcome that so few predictors did actually make a
strong showing. Other readers, however, may find the
results for a particular predictor, a specific age group,
or a single dependent variable useful for their purposes.
The present data do provide some assistance for one of
the most noteworthy challenges facing health behavior
research-that of identifying and understanding the pre-
dictors of health practices and knowledge within and
across major groups of the population.
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Synopsis ....................................

In 1988-89, the use of menstrual sanitary products
was surveyed among 699 white, 477 black, and
425 Mexican American women to detect age and racial
or ethnic differences in product use that might explain
the differences in the incidence of toxic shock syndrome
(TSS) in these demographic categories. Forty percent of
the women had never used tampons. Significantly more

whites used tampons alone (26 percent) or with pads
(36 percent) than did blacks. Proportionately more
blacks used tampons alone (16 percent) or with pads
(27 percent) compared with Mexican Americans,
1I percent of whom used tampons alone and 21 percent
of whom used tampons and pads. Since a substantial
proportion of black women used tampons, racial-ethnic
variations in use patterns alone cannot completely
explain the low incidence of TSS among black women.

Tampon use started in the early teen years, but
women in the age group 20-29 had the highest fre-
quency of use of tampons either alone (26 percent) or
with pads (33 percent). These percentages suggest that
age-related differences in product use may not explain
the age-related differences in the incidence of TSS.
Fear was the most common specific reason for not
using tampons in response to information about TSS.
Decreased use of tampons in response to information
about TSS was reported by 39 percent of whites,
50 percent of blacks, 46 percent ofMexican Americans,
and by 36 percent of women less than 19 years,
41 percent of 20-29-year-olds, and 47 percent of
women 30 years and older.
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