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ABSTRACT: This study was de-
signed to investigate factors pre-
dictive of dietary changes among
participantsin & cholesterol screen-
ing program. A questionnaire
was mailed to all participants 1-
2 weeks efter the initial choles-
terol screening and then again
one year later, The participation
rate of eech survey exceeded
90%. Demographic variables and

psychosocial factors believed to be
predictive of eating behavior
changes were assessed at baseline.
The results demonstrated that sub-
jects with the highest cholesterol
levels were strongly motivated to
change theirdietary habits and that
one year later, these participents
reported significantly more dietary
changes than did participants with
lower cholesterol levels.

ardiovascular disease is the leading
cause of death In Norway and In most

other indusirialized countries. Epl-
demiologleal studies provide sirong evidence
that increasing blood cholesterol levels
causes increased risk for coronary heart
disease and that lowering elevated choles-
terol levels will reduce the risk of heart
disease.! Reducing the dietary intake of
saturated [al while increasing consumption
of complex carbohydrates can be be an
effectlve way of lowering elevated choles-
terol levels®* As a result of such studies,
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cholesterol screening programs and nutrl-
ton education campalgns have appeared in
a numnber of countries, including Norway,
over the past few years.

Cholesterol testing with brief dletary coun-
selling has the potential to reach large audi-
ences, to promote improved nutrition, and
to reduce cardiovascular risk at the popula-
tlon level, So far, a few studles have demon-
strated some positive effects of such an
approach, reporting a significant lower blood
cholesterol level among partielpants when
compared to unexposed control groups ®*
We do not koow much, however, about
factors predictlve of successful dietary
changes following such large-scale choles-
terol screening programs.

In 1988 a natlonal cholesterol screening
program and nutrition eduecation campaign
were initiated by the National Norwegian
Public ealth Assoclation. The goal was to
educate health personnel regarding choles-
terol, diet, and heart disease and to provide
the general public with an opportunity to
have their cholesterol measured and to re-
celve dletary counselling by trained healih
personnel. As part ofthis national effort, the
general publie of the elty of Bergen was
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A year after the initial
screening, participants
received a second
guestionnaire, assessing
dietary changes during
the past year.

invited for a cholesterol screening one Sat-
urday in October 1988. Participants re-
ceived the results of their cholesterol sereen-
ings and were lmmediately glven nutrl-
tional information by trained health per-
sonnel. This nutrition counselling lasted
only a few minutes and conslsted matnly of
advice on how to reduce the overall fat
content in the diet, These dietary recom-
mendations were consistent with guide-
lines from the Norwegian Natlonal Nutrition
Counecll, recommending increased con-
sumption of fish (particularly fish with a
high fat content), whele-wheat flour and
cereals, potatoes, frult and vegetables,
skimmed and low-fat milk, and lean meat,”
Pamphlets presenting the nutritional rec-
ommendations and explaining how to
interpret cholesterol-test results were
handed out. Participants also had the
opportunity to ask questions of the trained
health personnel.

In order to evaluate the impact of this
local event, a short questonnalrewas maliled
to all 354 participants 1-2 weeks after the
Initial cholesterol screening. Results from
this survey have previously been published
elsewhere.” In summary, it was found that
the mean cholesterol level in this group of
self-selected participants was 259 mg/dl
with one of five particlpants having a cho-
lesterol level of 310 mg/dl or higher. As
many as V9% of the participants reported
perceiving the campaign as informative and
beneficlal. At baseline participants with an
educational background equivalent to nine
or less years of compulsory school reported
more often than did subjects with higher
levels of education that they percetved the
campalgn to be Informative and benefletal,
Asaresult of the campalgn, a majority of the
participants reported belng more motivated
o make dietary changes, and those with
the highest cholesterol levels were most
lkely to report planned changes In thelr
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diet. In terms of negative outcomes, 6%
reported an Immediate reactlon, when told
of his or her cholesterol level, as one of fear.
Those feeling most alarmed and those with
the highest levels of cholesterol stated more
often: that they planned to change their diet,
and these particlpants were as positive to-
wards the campaign as were the other par-
teipants.”

A year after the Initial screening, partici-
pants recelved a secand gquestionnalre, as-
sessing dletary changes during the past
year. This paper presents the results from
this cne-year follow-up study. In particular,
baseline demographic and psychosocial fac-
tors predictive of future eating behavior
changes are presented.

METHODS

Subjects partdcipating in the initlal cho-
lesternl screening in 1988 were informed
about the event through local mass media,
Approximately 450 people attended the
event, and of these, 354 subjects had thelr
cholesterol measured [done on a first come,
first served basls). The basellne survey was
malled home to each of the subjects who had
cholesterol measured. Of these, 336 sub-
Jects [84.9%) completed and returned the
questionnalre. A year later, In October
1889, ashort questionnalre was again malled
to the 354 subjects who had initially had
their cholesterol measured. This time, as
many as 328 subjects participated (92.7%),
and of these, 318 had also participated in
the baseline survey, Thus, the cohortsample
comsisted of B2.9% (=318) of the total eli-
gible population,

The baseline questionnalre consisted of a
number of questinons assessing factors be-
lleved to be predictive of future eating be-
havior changes. The design of these ques-
dons was gulded by the theoretical frame-
works provided by the Health Bellef Model®
*and Social Cognitive Theory'"and included
the following constructs:

1. Percelved risk: One question regarding
whether or not subfects percelved thelr
own cholesterol levels to be high com-
pared to those of other people their own
age (1 =very low level; 5-very high level);

2, Percelved susceptibility for heart dis-
case: One guestion concerning how
likely it was for them, if continuing
their current life-style, to have prema-
ture heart disease (1=not likely at all;
F=very likely);

3.0utcome expectations of dietary
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TAEBLE 1
Range, Sample Size, Mean Values/Percent,
Standard Deviation (S.D.), and Cronbach's Alpha Statistics
for Predictor Variables Collected in 1988

Range Mean/% 8.D. Alpha

Gender (% males) 318 525

Marital status (% married) 314 BO.9

Education (% college) 313 31.0

Smoking (% daily smokers) 318 1B.2

Age 13-78 315 51.4 136

Perceived risk 1-5 275 29 1.0

Perceived susceptibility 1-3 281 1.8 B

Outcome expectations 1-7 304 5.5 1.1 .68
Value of risk reduction 1-7 308 58 14 55
Motivation for changing diet 1-5 318 3.7 1.4 T3
Barriers to dietary change 1-10 303 3.3 2.0 55
Self-efficacy 1-7 310 4.7 1.7 B3
Social support 1-3 316 2.2 B

Cholesterol level (mmolfl) 28114 318 6.7 1.6

s; Two questions assessing per-
ceived likelihood of reduced cholesterol
level and reduced risk for heart disease
resulting from a reduced dietary fat
intake [cach guestion ranging from
1-not likely at all to 4=most definite);

4. Value of heart disease risk reduction:
Two gquestons assessing the impor-
tance of reducing one's cholesterollevel
or one's risk for heart disease {each
questlon ranging from l=not lmpor-
tant to 4-very important);

5. Motivation for dietary changes: Two
guestions regarding subject’s motiva-
tlon to adopt a healthier diet (each ques-
tion ranging from 1 -disagree to 3=agree);

6. Percetved barriers to changing diet.
Three questions regarding taste, cost,
and preparation time as potential bar-
riers to healthy eating (each question
ranging from 1=not at all to 4=to a
large degree);

7. Self-efficacy: Three gquestions assess-
ing the degree to which a subject felt
confident in his or her abilities to
change his or her own diet (particu-
larly reducing the intake of dietary fat)
teach question ranging [rom 1=flig-
agree to 3-agree),

8. Social support: One guestion about
the frequency with which the subject
had discussed his or her cholesterol
Ievel and his or her reactions with
others {1=no one; 3=several people).
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In addition to these theoretically derlved
factors, demographic varlables including
gender, age, educational level, and marital
status were collected through the baseline
guestlonnaire, as was smoking status. Se-
rum chelesterol levels were obtalned di-
rectly from the test results, The range of all
these predictor variables collected In 1888,
thelr mean wvalues, standard deviation,
sample size, and Cronbach's alpha statis-
tics for the scales are presented in Table 1,

At baseline, serum cholesterc] levels were
pbtained from testing fingerprick capillary
hlood in one of three dry-chemistiry Reflotron
instruments from Boehringer Mannheim,
Germany. Prior to testing, the internal
consistency between these Reflotron instru-
ments had been tested for cholesterol levels
in the range from 106 to 410 mg/dl. The
internal consistency was found to be satis-
factory. Furthermore, an acceptable accu-
racy of this method was conflrmed by test-
ing sera with a defined cholesterol content
in the range of 124-278 mg/dl obtained
from the National Bureau of Standards,
London; from the Nordic Reference
Committes's quality program, Copenhagen;
and from the Norweglan Quality Conirol
Program, Oslo,

The dependent measure; self-reported
dietary changes, was obtained In 1989 by
asking subjects whether, during the past
year, they had begun eating more or less of
13 frequently consurmed food items particu-

5
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TABLE 2
Gender Differences and Pearson's Correlations Coefficients (PC)
Eetween the Predictor Variables Collected
in 1988 and the 1989 Dietary Change Score
Males Females

Mean PC Mean PC
Marital status 1.8 07 1.8 1
Education 1.6 01 1.5 08
Smoking 1.4 -02 1.5 -.04
Age 3.2 0B a4 .03
Perceived risk 2.4 B 3.0 B 7 il
Perceived susceptibility of CVD 1.6 .06 1.6 .05
Qutcome eXpectations 54 05 5.6 04
Value of risk reduction® 56 a1 6.0 24
Mativation for changing diet a7 e 3.8 a7
Barriers to dietary change' 3.6 08 4.1 P
Self-efficacy 4.6 22 4.8 25
Social support! 21 .07 2.3 29
Cholesterol level® 6.5 45 ) B 6.9 2T
Gender difference for mean values: 'p=<0.05 *p<0.01
Fearson's correlations coefficients: *p<0.01 **p<0.001

larly high or low In fat content. Respon-
dents were given a positive score if they
reported eating or drinking more low-fat or
skimmed milk, light margarine, vegetable
olls and baked/ poached fish, or if they
reported eating or drinking less whole-fat
milk, cheese, eggs, cakes or sweets, butter,
potato chips, hot dogs or hamburgers, and
french fries. Responses were recoded to
create a score ranging from zero to five, In
which O=no health-enhancing dietary
changes to 5=at least slx positive dietary
changes over the past year. Particlpants
were also asked, both In 1988 and In 1980,
how frequently they ate these same food
ltems (responses ranged from 1-several
times a day to 5=seldom or never). By
subtracting the 1988 scores from the 1989
scores, we obtalned another dietary change
measure that was significantly correlated
with our dependent measure [r=0.35:
p=0.001). Aslmilarself-administered ques-
Honnalre assessing dietary habits AT
Norwegian adults has previously demon-
strated a high degree of reproducibility, '
Due to time constraints, the research
questionnaire used In this study was not
pilot-tested. The Instrument was, however,
submitted to extensive peer review prior to
the study, and whenever applicable, previ-
ously tested questions were employed.

B

Data are analyzed using the Statlstical
Package for Soclal Sclences-PC. F- and T-
tests for differences n mean values, Pearson's
correlations coefficlents, Cronbach's alpha
slalstles, and stepwise multiple regression
analysis are presented.

RESULTS

As can be seen in Table 1, our sample
consisied of 53% males, and the average age
of the participants was 51.4 years. The large
majority (81%) were married, and a rela-
tively large proportion had college level edu
cations (31%). Smokers were clearly
underrepresented because only 18% of the
participants reported regular smoking.

The mean number of reported dletary
changeswas 2.1+ 1.7vs. 2.4 % 1.7 (n.s.) for
men and women respectively, More baked/
poached fish and fewer eggs, cakes and
sweets, hot dogs and hamburgers, and less
butter were the dietary changes reported
maost ofien. As ean be seen in Table 2,
participating women had, on the average,
somewhat higher baseline cholesterol val-
ues than did participating men.  Wormen
also reported risk reduction to be more im-
poriant than did men and had more often
discussed their test results with friends and
family than had men. Finally, women more
often perceived taste, cost, and the prepara-
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FIGURE 1
Dietary Change Score by Baseline Cholesterol Category
for Mezles and Females
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tion Hme of healthy foods to be polential
barriers for changing thelr dietary habits
than did participating men.

Neither smoking behavior nor any of the
demographic variables were significantly
predletive of future dietary changes for men
or women, Subjects with the highest cho-
lesterol levels reported belng much more
motivated to change thelr dietary habits in
the following year than did subjects witl low
cholesterol levels {4.4 vs. 2.7; F=18.2:
p<0.0001). As can be seen in Figure 1, a
year later, subjects with the highest choles-
terol levels reported that they actually had
changed their diets to a greater extent than
had participants with lower cholesterol lev-
els (F-8.3; p=0.0001). Otherfactors strongly
predictive of dietary changes for hoth gen-
ders were baseline percelved risk, perceived
Importanee of risk reductlon and self-effi-
cacy (Table 2). In addition, social support
and barriers to dietary changes were bath
significantly correlated with the self-reported
dietary change score for women (Table 2.

These variables, with the exception of
haseline cholesterol level, were entered into
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a stepwlse multiple regression analysls pre-
dicting the dietary change score [baseline
chaolesterol level was excluded as it was
highly correlated to perceived risk (r=0.75;
p=0.001)). Due to small sample size, this
multivarlate analysis was condueted for both
genders combined. As can be seen in Table
3, percelved riskwas the strongest predictor
of the observed varlanee in the 19589 dietary
change score. In additon, self-efficacy and
percelved barriers to changing diet contrib-
uted significantly. Overall, these three fac-
tors explained 15.4% of the observed vari-
ance of the dletary change scorc.

DISCUSSION

This study was designed to investigate
whal factors would be predictive of future
dletary changes among parficipants In a
cholesterol screening program in the city of
Bergen, Norway. Selection of factors col-
lected at baseline was gulded by the theo-
retical frameworks provided by the Health
BeliefModel and the Soctal Cognitive Theory.
Theresults demonstrated that subjects with
the highest cholesterol levels were those

=]
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TABLE 3
Stepwise Multiple Regression of Baseline Variables as
Predictors of Reported 1989 Dietary Change Score

B
Perceived risk 538
Self-efficacy .1g2
Barriers to dietary change 21

Beta T A p-values
207 .53 b 000
74 2.70 138 008
143 2.24 154 026

most motivated to change thelr dietary hab-
Its, particularly to reduce the fat content of
the dlet, and that one year later, these
particlpants reported actually having
changed thelr diets significantly more than
did participants with lower cholestero] lev-
els. Inaddition to seeing oneself as being at
risk in having a high cholesterol level, belng
confldent of one's own ability to change
one's diet (self-efficacy) and kmowing how to
deal with barrlers to a healthier diet were
slgnificant predictors of reported dietary
changes. Barrlers to dietary changes were
first of all assoclated with dietary changes
AMOng wolnerl, as was soclal support. In
this sample of a mostly middle-aged and
married population, women are those lkely
to be doing most of the cooking, and men
would therefore be less inclined to worry
about barriers such as food preparation.

Gender, age, marital status, level of edu-
catlon, and smoking status did not seem to
be Important factors with regard to tmple-
mentng dietary changes. Subjects with
lower levels of formal education tend to
comply less often with health behavior rec-
ommendations. The fact that we saw no
such difference in this study might support
the assumption that cholesterol sereen-
Ing followed by nutrition education is
particularly appealing to this group gen-
erally difficult to reach through tradi-
tional forms of health education. This
hypothesis {s somewhat supported by
our earlier finding that subjects with an
educational background equivalent to
Nine or less years ol compulsory school at
baseline sald they perceived the campaign
as very Informative and beneficlal.

These resulis indicate that in order to
enlance the likelthood of cholesterol sereen-
ing programs being followed by actual di-
etary changes, nutrition counselling should
focus on the Importance of personal Tisk
reduction and on teaching skills to Increase

8

percelved competence with respect to healthy
cating. Food preparation courses and small
group discussions might be particularly at-
tractive and effective tools for subjects who
have just learned they need to change thelr
diets. Such courses should be designed to
encourage active participation by the par-
telpants (in terms of what types of foods to
prepare and how best to reduce dietary fat
and Inerease intake of complex earbohy-
drates] In order to make participants able to
deal with barriers to healthy eating relevant
to their own soclal and cultural settings.
Belng part of such a group would also help
provide social support and Increased com-
munlecation regarding cholesterol, diet, and
riskreduetion. By recruiling participants to
such courses as people learn thelr own
cholesterol levels, health education can take
advantage of the fact that subjects tend to
focus on thelr own personal health when
having their cholesterol measured. Thus,
using this “teachable moment,” participants
might be more likely to sign up for such a
course and more receptive to dietary infor-
mation. Furthermore, those feelingalarmed
and reacting with fear when learning their
cholesterol levels will have an opportunity
to deal with these feelings in a safe and
supportive environment,

Because it is likely that only those most
Interested and motivated would sign up for
such courses or discussion groups, it s
Important that all subjects participating in
cholesterol screentng programs also recelve
counselling by trained personnel. At a
minimum, such counselling should include
information regarding the meaning and in-
terpretation of any given test result, poten-
tal sources of error, and individual variabil-
ity with respect to test results, It should also
provide easy-to-understand dietary recom-
mendations and present further sources of
information, including educational classes
and discussion groups,



Particlpation rate in this study was high
compared to most other studies relying on
mailed questionnaires (the cohort conststed
of80% of the overall eligible population). We
were also able to identify significant predic-
tor variables obtained one year prior io
assessing dietary changes, thus reducing
the problems of inference typical for eross-
sectional studies. The design employed in
this study was a one-group-only design.
Subjects who participated were self-selected
and were most likely more health conscious
and health interested than was the general
adult population. Thus, members of this
group might have changed thelr diets inde-
pendent of the cholesterol sereening pro-
gram. However, participants with the higti-
est baseline cholesterol values reported hav-
Ing changed their diets the most., For this
group, itislkely that the cholesterol sereen-
ing program has increased the level of di-
etary changes that took place, although this
group could also be the most motivated to
overestimate dietary changes,

The dependent measure reported on In
this study is a self-reported dietary change
measure. This measure was significantly
assoclated with another dletary change
measure obtalned by comparing reported
frequency of selected food items in 1988
and 18989, Nouce that the 1988 dietary
frequency measure was obtained some
weeks after the initial cholesterol screenin I
and therefore Is not seen as a true dietary
baseline measure. Unfortunately, we were
not able to more accurately assess partici-
pants’ eating patterns, Including total fat
and saturated fat intake levels. Further-
more, no validity or reliability testing of the
Instrument has been conducted, A repro-
duecibility study of a stmilar instrument
showed, however, that food ltems used
habitually had the highest reproducibility,
"' The dietary change measure em ploved in
this study was created to quickly evaluate
speclilc components of the Intervention and
even with this measure, Important differ-
ences were observed. Finally, because only
orie to three guestions were used io
operationalize the theoretical constructs
employed in this study, the results ought to
be interpreted eritically. Similar studies
Almed at replicating our findings in other
soclal seltings, using a more stringent re-
scarch design and Improved nutritional
Intake measures, are encouraged.
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CONCLUSIONS

In spite ofidentified methodological weal-
nesses regarding deslgn and measurement
issues, the results obtained in this study
Indicate that subjects with the highest cha-
lesterol levels were strongly motivated to
change their dietary habits, One vear later,
these partlelpants reported that they actu-
ally had changed their diets to a greater
extent than had particlpants with lower
cholesterol levels. Being confident of one's
own ability to change the diet and seeing
risk reduction as very lmportant were fac-
tors that enhaneed the likelihood of dietary
changes, For women, belng able to talk to
others about cholesterol levels and know-
Ing how to deal with barriers to dletary
changes were also significant predictors of
dietary changes. ]
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