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OBJECTIVE To assess whether knowing blood cholesterol test results influences people's intention to lower their
dietary fat intake and to assess changes in diet after 3 months.
DESIGN Randomized clinical study.
SETTING Two hospital-based family medicine centres.
PARTICIPANTS A total of 526 patients aged 18 to 65, without prior knowledge of their blood cholesterol levels,
were recruited. Seventy did not appear for their appointments, and 37 did not meet study criteria, leaving
419 participants. From that group, 391 completed the study.
INTERVENTIONS Patients submitted to cholesterol screening were randomly assigned to one of two groups,
completing the study questionnaires either before (control group) or after (experimental group) being informed of
their screening test results. All participants were called 3 months aftei.transmission of test results to assess their
dietary fat intake at that time.
MAIN OUTCOME MEASURES Differences in intention to adopt a low-fat diet reported between the experimental
and control groups and differences in dietary fat intake modification after 3 months between patients with normal
and abnormal blood cholesterol test results.
RESULTS Knowledge of test results influenced patients' intentions to adopt low-fat diets (F1 417= 5.4, P= .02). Patients
reported lower mean dietary fat intake after 3 months than at baseline (P<.0001). The reduction was greater in
patients with abnormal screening results (F23 = 3.6, P= .03).
CONCLUSIONS Being informed of personal blood cholesterol levels effects an immediate change in eating habits
that translates into reduced dietary fat intake.

OBJECTIF Cette etude vise a verifier l'effet de connaitre sa cholesterolemie sur l'intention d'adopter une
alimentation faible en gras et en cholesterol et l'influence du niveau de cholesterolemie sur la variation de
consommation de gras rapportee apres 3 mois.
CONCEPTION Etude clinique hasardisee.
CONTEXTE Deux unites de medecine familiale situees dans des centres hospitaliers de soins de courte duree.
POPULATION A L'ETUDE Un total de 526 patients Ages de 18 'a 65 ans, ne connaissant pas leur cholesterolemie,
ont ete recrutes. Soixante-dix ne se sont pas presentes 'a leur rendez-vous, et 37 ne recontraient pas les criteres
d'inclusion, ce qui laisse 419 participants. De ce nombre, 391 ont complete l'etude.
METHODOLOGIE Les participants ont eu un bilan lipidique complet. Ils ont ete assignes au hasard 'a un des deux
groupes, selon qu'ils completaient les questionnaires avant (groupe temoin) ou apres (groupe experimental) avoir
ete informes par leur medecin du resultat de leur cholesterolemie. Tous les patients ont ete rejoints par telephone
trois mois apres avoir ete avises de leur cholesterolemie, afin d'evaluer leur consommation de gras 'a ce moment.
PRINCIPALES MESURES L'intention d'adopter une diete faible en gras dans le groupe experimental et le groupe
temoin, et la variation de consommation de gras apres 3 mois des patients ayant une cholesterolemie anormale
comparativement 'a celle rapportee par ceux ayant un resultat normal.
RESULTATS La connaissance de la cholesterolemie influence de fa,on significative l'intention d'adopter une diete
faible en gras (F1,417 = 5,4, P = 0,02). Les patients rapportent une consommation de gras significativement inferieure
apres 3 mois, comparativement 'a la consommation indiquee au debut de l'etude (P<0,0001). Cette reduction etait
plus marquee chez les patients ayant une cholest6rol6mie anormale (F2388 = 3,6, P=0,03).
CONCLUSION Le fait de connaitre sa cholesterolemie a un effet 'a court terme sur les habitudes alimentaires se
traduisant par une reduction de la consommation de gras.

This article has been peer reviewed.
Cet article a fait l'objet d'une evaluation externe.
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igh blood cholesterol levels are consid-
ered an important risk factor for cardio-
vascular diseases (CVD). They are known
to contribute to atherosclerosis and subse-

quently to coronary heart disease.'"3
Several surveys report a high prevalence of hyper-

cholesterolemia in North American populations, for
both men and women.48 Such data can explain the
general concern over this risk factor, especially since
clinical trials have shown that a reduction in blood
cholesterol level can reduce CVD risk."8

Several Canadian, American, and European profes-
sional organizations have produced guidelines to
assist physicians treating patients with high blood
cholesterol levels.19-21 There is general agreement
that dietary fat intake should be reduced as the first
step of treatment. Total cholesterol level can be
reduced by an estimated 10% to 20% with a rigorous
dietary approach. Various strategies have been sug-
gested to assist hypercholesterolemic patients to
adopt low-fat diets.22-26

These interventions were effective in the
short-term, but compliance with dietary treatment
was unreliable in the long run.24'25 To effect behav-
ioural change requires judicious choice of strategy
and appropriate educational messages.27 These choic-
es and messages should be based on factors that can
influence patients' decisions to adopt low-fat diets.
When giving nutritional advice or referring patients
to dietitians, physicians should also assess patients'
intentions to modify their diets. Few studies have
focused on why patients change to low-fat diets, but
some researchers interested in lifestyle change have
examined characteristics that might positively influ-
ence intention toward healthy behaviour. For exam-
ple, studies on active living have shown that
knowledge of personal physical fitness had a positive
effect on intention to exercise.2829

Whether cholesterol screening and knowledge of
blood cholesterol levels can motivate people to
reduce dietary fat intake is still unclear. Some studies
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have shown that patients with high blood cholesterol
levels are more likely to modify their eating habits
than those with borderline cholesterol levels.30f33 On
the other hand, Robertson et al4 have not found any
significant relationship between knowledge of test
results and blood cholesterol reduction. The present
study was designed to assess, among patients recruit-
ed in two family practice settings, the effect of know-
ing blood cholesterol test results on intention to
adopt a low-fat diet. It looked also at the influence of
cholesterol levels on dietary fat intake modification
after 3 months.

METHODS

Thi's experimental study was conducted at two
hospital-based family medicine centres (FMCs) in the
Quebec city area. Study procedures were approved
by the Hospital Ethics Research Committee. A total
of 29 family physicians (14 in FMC 1 and 15 in FMC
2) and 37 family medicine residents (20 in FMC 1 and
17 in FMC 2) were asked to invite all their patients
aged 18 to 65 who did not know their blood choles-
terol levels to participate in the study. Exclusion
criteria included health conditions (pregnancy,
uncontrolled thyroid disorders, myocardial infarction,
major surgeries in the past 3 months, nephrotic syn-
drome, severe hepatic diseases, porphyria, acute pan-
creatitis, cancers, uncontrolled diabetes, morbid
obesity [BMI >35]) or use of medication (diuretics,
:-blockers [except those with intrinsic sympathetic
activity], systemic steroids, lipid-lowering agents)
that could disturb blood cholesterol levels.

Eligible patients who agreed to participate signed
an informed consent form. First they submitted to
cholesterol screening, including levels of total plasma
cholesterol, triglycerides, high-density lipoprotein
(HDL) cholesterol, and low-density lipoprotein (LDL)
cholesterol. Screening tests were performed after a
fasting period of 12 hours and alcohol withdrawal of
at least 48 hours.

Once participants had provided blood samples,
they were randomly assigned to one of the two study
groups, completing the questionnaires either before
(control group) or after (experimental group) being
informed of their screening test results. Questions
assessed personal characteristics, cardiovascular risk
profile, intention to adopt a low-fat diet, and dietary
fat intake.

Participants from both groups were informed by
their family physicians of their test results, even
when results were normal. A training session on
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current Canadian recommendations on hypercholes-
terolemia diagnosis and dietary management'9 was
conducted with physicians just before the study to
standardize information given to patients.

After participants had completed the baseline
questionnaires, they all received a brochure vali-
dated by two dietitians summarizing the main
components of a low-fat diet, in an attempt to
further standardize information given to patients.
Participants from both groups were called 3 months
after their screening test results were transmitted to
assess their dietary fat intake at that time.

Comparison of their actual diets'with those regis-
tered at baseline served to assess changes in eating
habits during that 3-month period. Finally, patients
with abnormal screening test results were invited to
come back for a second blood test.

The primary outcome measured was the intention
to adopt a low-fat diet. Intention was measured with
two questions developed following Ajzen's method. 355'9
A short description of what is considered a low-fat
diet was developed with the assistance of two dieti-
tians and written on top of the questionnaire, in order
to standardize the definition of low-fat diet.
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Participants were asked to indicate the likelihood
(in percentage) that they would eat low-fat foods
regularly in the next 3 months. Answers were mea-
sured on a 10-point scale, ranging from 0 to 10% to
91% to 100%. Participants also had to indicate on a
7-point scale, ranging from very unlikely to very
likely, their intention of always eating low-fat foods
in the next 3 months. Intention was then estimated,
using the mean score of those two questions, which
are well correlated, with an R2 of .69. This way of
measuring intention is standard procedure in
Ajzen's-method.3i39 Considering that intention is the
consequence of many factors, a 10% difference
between the groups is considered important. Our
sample size enabled us to detect this minimal differ-
ence of 10%, given a power of 80% and a probability
of type I error of 5%. The questionnaire on intention
was completed at baseline.

The secondary outcome measured was dietary fat
intake reported by patients with normal or abnormal
cholesterol screening test results. Criteria to assess
whether test results were normal were based on
Canadian expert panel recommendations.19 Screening
results were classified in three categories according
to total cholesterol and LDL cholesterol values: nor-
mal screening (total cholesterol < 5.2 mmol/L and
LDL < 3.4 mmol/L), slightly abnormal screening
(5.2 mmol/L > total cholesterol <6.2 mmol/L or LDL
>3.4 mmol/L) and frankly abnormal screening (total
cholesterol . 6.2 mmol/L and LDL . 3.4 mmol/L).

Dietary fat intake was assessed with the Block Fat
Screener,40 a 13-item questionnaire developed to iden-
tify rapidly groups of individuals with high- or low-fat
intake. This tool has been validated with a 3- to 4-day
diet record, which gave a correlation of 0.58. It com-
prised 13 food items considered by the North
American population as important sources of fat.
Participants had to, report how often they eat each
type of food (times per day, week, month, or year)
and what was the size of their usual portion (small,
medium, or large). What should be considered medi-
um size was stated as an indicator. Using the authors'
specifications, fat intake given in grams could be cal-
culated from this ipformation. The Block Fat
Screener was completed at baseline and after
3 months. We used the difference between fat intake
calculated at 3 months and the one estimated at base-
line to assess dietary behaviour.

Finally, a questionnaire on personal characteristics
was used to get basic demographic information, such
as age, sex, level of education, marital status, and
annual household income. This questionnaire also

compiled information on personal cardiovascular risk
(smoking, sedentary lifestyle, high blood pressure,
diabetes, obesity [BMI 2 27], family history of CVD)
and on family history of hypercholesterolemia.

The X2 statistic and Student's t test were used to
compare samples recruited from the two FMCs as
well as the two study groups (aware or not of their
test results when they completed the questionnaires).
Pearson correlation analysis was used to assess
whether the two items used to determine intention
were well correlated. Analyses of variance (ANOVA)
were used to assess both the effect of knowing their
test results on the intention to adopt a low-fat diet and
the influence of blood cholesterol results on dietary
fat intake. All analyses were performed using PC SAS
software (SAS Inst Inc, Cary, NC).

RESULTS

Between June 1993 and October 1993, 526 patients
initially agreed to participate in the study. Of that
group, 70 did not show up, either to provide a blood
sample for cholesterol screening (49) or to complete
the study questionnaires (21). Thirty-seven additional
patients had to be excluded because they did not
meet inclusion criteria (age older than 65, blood cho-
lesterol level already known, etc), leaving a total of
419 participants.
A total of 272 patients were recruited in one FMC

and 147 in the other (Figure 1). Comparison of these
two groups showed no significant difference for all
variables (sociodemographic characteristics and
CVD risk profile), so they were treated together. Less
than 7% of participants were lost to follow up for the
3-month telephone interview. The losses were due to
a prolonged absence or because they had moved to
an unknown address. A total of 391 satisfactorily com-
pleted the study.
The sample was predominantly female (58%),

young (mean age of 35), and well educated (mean
level of education of 15 years). Most participants
(86.2%) had at least one cardiovascular risk factor,
mainly sedentary lifestyle (52%). Distribution of blood
cholesterol test results showed that 56.3% were nor-
mal, 27.7% were slightly abnormal, and 16% were
frankly abnormal. Mean dietary fat intake was 48.5g
(SD±38.4) at baseline and was significantly reduced
to 37.7 g (SD ±22.7) 3 months later (P<.00001).

Patient characteristics of the experimental group
(N = 197) were quite similar to those of the control
group (N = 222). Distribution showed no significant
difference for most CVD risk factors and demographic

1292 Canadian Family Physician Le Medecin defamille canadien * VOL 44: JUNE * JUIN 1998



RESEARCH

Hypercholesterolemia screening

variables, except for smoking, people living in the
household, and level of education (Tables 1 and 2).
Mean levels of total cholesterol and LDL cholesterol
were identical in both groups. Similarly, the two study
groups showed comparable distribution of normal,
slightly abnormal, or frankly abnormal screening test
results. Finally, both groups were also comparable in
their baseline mean dietary fat intake.

Analyses of variance (ANOVA) indicated that
knowledge of test results influences dietary choices.
Patients aware of their results when they completed
the questionnaires had a significantly higher mean
score for intention than those unaware of their
results (4.1 vs 3.7, F1,417=5.4, P=.02). Blood choles-
terol levels could influence intention to adopt a low-
fat diet because, in the group aware of their test
results, intention generally rose with blood choles-
terol level but was stable whether blood cholesterol
level was normal or not in the group unaware of their
results. However, this trend did not reach signifi-
cance (F5,413 = 2.0, P= .08) (Table 3).

After 3 months, patients with abnormal cholesterol
levels reported a significantly greater mean reduction
in dietary fat intake than those with normal results

(F2,388= 3.6, P=.03) (Table 4). A subgroup of
81 patients with abnormal cholesterol levels at
baseline who came back for a second test 3 months
later reported a significant decrease in total blood
cholesterol (from 6.31 to 5.98 mmol/L, P<.001)
and LDL-cholesterol (from 4.04 to 3.62 mmol/L,
P<.01) levels. Pearson's correlation between their
reduced dietary fat intake and their decrease in
blood cholesterol level was significant (RJ2 =. 5,
P<.001). Among the 81 patients initially screened
as abnormal, 14 had a second test in which results
were strictly normal. These patients also reported
a significant reduction in their mean dietary fat
intake, from 52.9g at baseline to 36.Og 3 months
later (P=.02).

DISCUSSION

This study showed that knowledge of personal blood
cholesterol level has an immediate positive impact on
intention to adopt a low-fat diet. Thus, even before
any counseling on healthy diet, giving patients their
blood cholesterol results can motivate them in the
short term to adopt low-fat diets. I

Table 1. Characteristics of patients at baseline

GROUP AWARE OF TEST RESULTS GROUP UNAWARE OF TEST RESULTS
PATIENT CHARACTERISTICS (N = 197) % (N = 222) % P VALUE

Sex NS
* Female
* Male

Marital status
* Single
* Couple (married or not)
* Divorced or separated
* Widowed

Annual household income
* Student income
* Less than $10 000
* $10 000-$29 999
* $30 000 or more

60.9
39.1

38.1
51.3
8.6
2.0

6.1
10.7
21.8
61.4

Living in household
* Alone 11.2
* With spouse 38.6
* With spouse and children 50.2

Family history of dyslipidemia
* Yes
* No

Mean age ± SD

Mean level of education ± SD

47.7
52.3

35.9 ± 12.1

15.7 ± 3.4

55.4
44.6

.................................................................................................................................

NS
34.7
50.0
13.5
1.8

NS
7.2

14.4
25.2
53.2

.......................................................................................................................

<.05
19.8
30.2
50.0

39.6
60.4

34.8 ± 11.0

14.8 ± 3.3

NS

NS

<.01
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Table 2. Cardiovascular risk factors, screening test results, and dietary fat intake at baseline

GROUP AWARE OF TEST RESULTS GROUP UNAWARE OF TEST RESULTS
PATIENT CHARACTERISTICS (N = 197) % (N = 222) % P VAWE

Smoking <.01
* Yes 26.9 40.1
* No 73.1 59.9

High blood pressure NS
* Yes 3.1 4.1
* No 96.9 95.9

...........................................................................................................................................................................................................................

Family history of CVD NS
* Yes 42.6 46.8
* No 57.4 53.2

Sedentary lifestyle NS
* Yes 48.7 54.9
* No 51.3 45.1

Obesity (BMI . 27) NS
* Yes 26.4 32.9
* No 73.6 67.1

Screening test results* NS
* Normal 58.9 54.0
* Slightly abnormal 26.9 28.4
* Frankly abnormal 14.2 17.6

............................................................................................................................................................................................................................

Mean totalcholesterol+±SD (mmol/L) 5.1i 1.2 5.1+ 1.1 NS

Mean LDL cholesterol ± SD (mmol/L) 3.0 ± 1.1 3.1 ± 1.1 NS

Mean dietayyfat intake atbaseline ± SD (g) 49.6 ± 49.1 47.5 ± 25.3 NS

*Test results were based on Canadian reference values:
* Normal-total cholesterol < 5.2 mmol/L and LDL < 3.4 mmol/L
* Slightly abnormal-5.2 mmol/L . total cholesterol < 6.2 mmol/L orLDL 2 3.4 mmol/L
* Frankly abnormal-total cholesterol . 6.2 mmol/L and LDL . 3.4 mmol/L

Results showed also that patients who had higher
blood cholesterol levels were more likely to plan
dietary changes. Although this suggests blood cho-
lesterol levels have some influence on intention to
adopt a low-fat diet, this trend did not reach .05 signif-
icance. Small proportions of patients with abnormal
screening results in each study group could account
for these results. The hypothesis that blood choles-
terol levels affect intention to adopt a low-fat diet is,
however, supported, by the observation that blood
cholesterol levels significantly influenced eating
habits; patients with the highest blood cholesterol
levels reported the greatest reduction in dietary
fat intake.

Our results are supported by other studies show-
ing that patients with high blood cholesterol levels
are more likely to modify their eating habits than
those with borderline cholesterol levels.3032

Rastam et al133 reported, in a group of 424 adults
with two successive abnormal blood cholesterol
test results, that 66% had greatly modified their
diets. Other studies have noted a decrease in blood
cholesterol levels after specific preventive interven-
tions. Allen et al4' found a mean reduction in total
cholesterol level of 8.5% after only one dietary coun-
seling visit. Similarly, Hahn42 recorded, in a group
of family practice patients with high cholesterol lev-
els at screening, a 9.2% decrease in follow-up cho-
lesterol values 1 year later.

Current results differ from those of Robertson et
al,34 who did not find any significant relationship
between knowledge of test results and blood choles-
terol reduction. Nevertheless, their conclusions are
based only on total cholesterol measures, which give
incomplete information. In addition, they did not
assess patients' eating habits nor fat intake. Finally, in
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their study, they gave dietary counseling only to
patients aware of their test results and whose choles-
terol values were higher than 6.5 mmol/L. In con-
trast, our study focused primarily on how knowledge
of cholesterol test results affected eating behaviour,
rather than on blood cholesterol lowering, because
changing diet appears a preliminary and necessary
step to reduction of blood cholesterol levels.

The possibility that a social desirability bias might be
the cause for the reduced fat intake reported by partici-
pants after- 3 months was scrutinized. Participants
might have indicated that their dietary fat intake was
closer to what is generally recommended rather than
their real dietary behaviour. This possibility, however,
did not seem to hold because the reduction in fat intake
was different at every level of blood cholesterol. Also,
blood cholesterol level was significantly associated with
a decrease in total and LDL-cholesterol fractions in the
subgroup who initially had abnormal screening results
and came back for a second test.

Although these last results should be taken cau-
tiously considering the small sample size, it is inter-
esting to note that 14 of these 81 patients had
reduced their blood cholesterol levels below normal
values, for an effectiveness rate of 17%. Assuming
unchanged cholesterol values for patients not fol-
lowed up, the effectiveness rate was 8%; this figure
might appear modest at first but is encouraging from
a public health perspective. It is also consistent with
other authors' results.33

Expected trends over time or regression to the
mean could also partially account for the decrease in
serum cholesterol levels found after 3 months.
However, these trends cannot solely explain the
observed proportion of abnormal screenings that
turned normal on the second test. In fact, most of the
14 patients who brought their blood cholesterol lev-
els to normal after 3 months had frankly abnormal
baseline test results, suggesting that something more
than regression to the mean alone had happened.

This study has some other limitations. Even
though participants were randomly distributed in two
samples, the group who did not know their test
results when complet,ing the questionnaires was larg-
er than the group who did. This can be explained by
the fact that two visits were required for patients in
the group aware of their results (one visit for the
blood test and one for completing the questionnaires)
and a single visit needed for patients in the group
unaware of their results because they completed the
questionnaires the same day they came for their
blood tests. Fortunately, this distribution did not

Table 3. Mean intention to adopt low-fat diet
in the next 3 months according to knowledge
and screening test results

MEAN INTENTION (95% CONFIDENCE INTERVAL)
ON SCALE OF 1 TO IO

BLOOD CHOLESTEROL AWARE OF TEST UNAWARE OF TEST
TEST RESULT* RESULTS (N = 197) RESULTS (N = 222)

Normal 3.9 (3.6-4.2) 3.7 (3.5-3.9)

Slightly abnormal 4.4 (4.0-4.8) 3.8 (3.6-4.0)

Frankly abnormal 4.6 (4.0-5.2) 3.7 (3.4-4.0)

F5,413 = 2.0, P.08
*Test results were based on Canadian reference values:
* Normal-total cholesterol < 5.2 mmol/L and
LDL < 3.4 mmol/L

* Slightly abnormal-5.2 mmol/L . total cholesterol
< 6.2 mmol/L or LDL .3.4 mmol/L

* Frankly abnormal-total cholesterol2 6.2 mmol/L
and LDL 2 3.4 mmol/L

Table 4. Mean dietary fat intake at baseline
and after 3 months for patients with normal
and abnormal screening test results: Mean
reductions in dietaryfat intake according to blood
cholesterol test results were compared.

MEAN DIETARY FAT INTAKE ± SD (G)

DIFFERENCE
BETWEEN
BASELINE

BLOOD AFTER 3 AND
CHOLESTEROL TEST AT BASELINE MONTHS 3 MONTHS
RESULT* (N = 419) (N = 391) (N = 391)

Normal 45.1 ± 30.9 38.0 ± 29.4 6.4 ± 26.0

Slightly 53.7 + 54.2 38.4 ± 22.9 15.3 + 54.2
abnormal

Frankly 51.5 ± 26.8 35.0 + 17.5 17.6 + 23.8
abnormal

F2388 = 3.6, P=.03.
*Test results were based on Canadian reference values:
* Normal-total cholesterol < 5.2 mmol/L and
LDL < 3.4 mmol/L

* Slightly abnormal-5.2 mmol/L > total cholesterol
< 6.2 mmol/L or LDL >3.4 mmol/L

* Frankly abnormal-total cholesterol .6.2 mmol/L
and LDL 2 3.4 mmol/L
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Key point
This randomized controlled trial showed that the
simple intervention of informing patients of their
personal blood cholesterol levels leads to reduced

dietary fat intake.

seem to introduce any bias because patient character-
istics were similar in the two groups, including mean
dietary fat intake and mean levels of total cholesterol
and LDL cholesterol. Also, there was no control
group to assess dietary behaviour after 3 months
because all patients were aware of their test results
when they completed the Block Fat Screener at that
time. It was considered unethical to retain screening
test results for 3 months.

Furthermore, the Block Fat Screener used to
assess dietary fat intake could be an imperfect tool,
with a correlation of .58, in comparison to a complete
3- to 4-day diet record. Another dietary questionnaire
more detailed than the Block Fat Screener, with its
100 items, reached a similar correlation (R2=.60) com,
pared with a standard 3- to 4-day diet record. Thus,
considering the large sample size and the limited
resources available for this study, the Block Fat
Screener appeared to be an acceptable compromise to
estimate dietary fat intake. Finally, this study assessed
only the short-term impact (3 months) of cholesterol
screening on the intention to adopt a low-fat diet, and
its conclusions cannot be extended to a longer term.

CONCLUSION

Knowledge of blood cholesterol level influenced peo-
ple to adopt low-fat diets in the short term. These
results are encouraging because giving patients' cho-
lesterol test results is considered a low-intensity
intervention. Thus, knowledge of personal blood cho-
lesterol level can be seen as one initial step in pro-
moting healthy eating patterns, which are essential to
cardiovascular disease prevention. Its effects on long-
term maintenance remains to be established. *
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