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Abstract
Objective-To see whether adults with high blood

cholesterol concentrations (>6.5 mmol/1) detected
by case finding return to their doctor, receive
appropriate advice, and report changes in their diet
and whether adults found not to have high cholesterol
concentrations on case finding are discouraged from
changing their diet.
Design-Follow up study.
Setting-Seven general practices in the lower

Hunter region of Australia.
Participants-600 Men and women aged 25-65

who had their blood cholesterol concentrations
measured three to four months earlier while attending
their general practitioner. Analysis conducted on
552 (92%) who returned follow up postal question-
naires.
Measurements and main results-Of the 125

subjects found to have blood cholesterol concentra-
tions greater than 6-5 mmol/l, 102 (82%) returned to
their doctor and 83 ofthese recalled receiving dietary
advice. 93 (75%) Subjects with high concentrations
reported changing their diet compared with 72 (46%)
subjects with concentrations of >5-5-6-5 mmol/l and
44 (17%) subjects with lower concentrations. Overall
333 (61%) of all respondents who answered reported
not changing their diet, the most common reason
(nearly half the sample; n=266) being that their
cholesterol concentration was "all right." Adults
without high cholesterol concentrations who
returned to their doctor were also significantly more
likely to recall their doctor saying that they did not
need to lower their concentrations (s 5-5 mmol/I=
61%; >5-5-6-5mmolI1=12%; >6-5mmol/1=5%) and
significantly less likely to recall receiving dietary
advice (s,5-5 mmol/l= 13%; >5-5-6 5 mmol/1=60%;
>6-5 mmol/I=82%).
Conclusions-High risk strategies which require

everyone to be tested for high cholesterol concentra-
tions may interfere with population strategies
designed to reduce everyone's dietary intake of fat.

Introduction
Case finding for a high blood cholesterol concentra-

tion means that a person has a blood cholesterol test
arranged while he or she is attending the doctor for an
unrelated problem. In Australia, the United Kingdom,
and North America case finding is the preferred
method of identifying patients with high cholesterol
concentrations and is a principal component of heart
disease prevention programmes. ''- A high blood
cholesterol concentration is defined as over 6 5 mmol/l
in Australia and Europe'" and over 6-2mmol/l in
North America.'

Identifying patients with high cholesterol concentra-
tions, however, will not alone lead to a reduction in
their risk of heart disease. High risk subjects need to

change their diet to reduce the concentrations and
avoid other important risk factors. They may also
benefit from agents that reduce blood lipid concentra-
tions if their blood cholesterol concentration remains
high. Because of these factors and the difficulty in
interpreting a single test result (owing to the large
intraindividual variation in lipid values4) most authori-
ties would recommend that patients with high choles-
terol concentrations should be managed by their doctor
to maximise their risk reduction. Thus the success of
case finding as a strategy for preventing heart disease
depends on whether those identified return to their
doctor, receive appropriate advice, and make the
required changes in their lifestyle.
The burden of illness from heart disease, however, is

unlikely to be reduced sufficiently by a high risk
strategy alone. The other component to most national
heart disease prevention programmes is the mass
strategy of reducing everyone's risk of heart disease.5
This does not require the identification of risk factors
but shifts the whole population's exposure to factors
which increase everyone's risk (for example, a national
diet high in fat) down to favourable levels. Many
workers have suggested that this strategy has the
greatest potential to reduce the incidence of disease
because it operates on the whole population rather than
a few people at high risk.56 It is important that the
potential for population strategies should not be
impeded by other strategies employed to prevent heart
disease. For example, case finding may interfere
by reassuring the majority of people without high
cholesterol concentrations that they are "not at high
risk" and therefore do not need to lower their risk.

This study aimed at determining whether adults
who had been informed they had high blood cholesterol
concentrations received appropriate advice and re-
ported changes in their diet, and whether those
without high cholesterol concentrations were less
inclined to change their diet. We studied all adults aged
25-65 roughly three months after they had participated
in a general practice study in which they had received
their blood cholesterol concentration together with an
interpretation based on current Australian guidelines.

Methods
The study population (described elsewhere7) con-

sisted of 616 adults aged 25-65 who had attended one of
seven general practices in the lower Hunter region of
New South Wales from March to November 1987.
Participants completed a questionnaire and had their
height and weight measured and a blood sample taken
after they had been seated for 10 minutes. Serum
cholesterol concentration was measured by the Royal
Newcastle Hospital biochemistry service using a
standard enzyme kit.7

All subjects received the result of the blood choles-
terol measurement by letter within three to four weeks
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of their visit. The letter also informed the subjects that
the National Heart Foundation of Australia recom-
mended that all adults should have a cholesterol
concentration below 5 5 mmol/l and that if theirs was
above this they should try to reduce it. In addition,
subjects with a concentration greater than 6- 5 mmol/l
were advised to return to their doctor for review and if
necessary treatment. This advice was based on current
Australian and European recommendations on the
management of blood cholesterol concentrations.' 2
The letter did not provide any dietary advice. The
participants' general practitioners were sent a copy of
the results of their records.
Three to four months after participating in the study

all subjects were posted a questionnaire asking (a)
whether they thought that their cholesterol concentra-
tion was high, (b) whether they had seen their doctor
since they received the result of their cholesterol
estimation, (c) what their doctor had said or done, and
(d) whether they had changed their diet to reduce their
cholesterol concentration. Participants who had not
returned the questionnaire were reminded by telephone
or letter at two weeks and sent another questionnaire
four weeks after the date of the first one.
The questionnaires were coded and entered into the

University of Newcastle computing system. Twelve
women who were pregnant at the time of the initial
survey and an additional four people in whom blood
could not be obtained were excluded, leaving 600
subjects who formed the denominator of the study.
Analysis using the biomedical programs data package
(BMDP) consisted of descriptive statistics and in

TABLE I-Characteristics at initial examination of 552 men and
women who returned follow up questionnaires

Men (n= 181) Women (n= 371 )

Mean (SD) age (years) 43 0(12-0) 43 0(12-0)
Mean (SD) total cholesterol

(mmol/l) 5-72 (1-15) 5-74(1 19)
Mean (SD) body mass index

(kg/mr') 27-0(4-1) 25-9(5-6)
No (%) of current smokers 42 (23) 85 (23)
No (%) with history of

hypertension 54 (30) 103 (28)

TABLE Ii- Three month follow up of respondents' perceptions and actions in relation to initial cholesterol
concentrations (whole sample; n 552). Values are numbers (percentages) ofsubjects

Initial cholesterol concentration (mmol/l)

v5-5 (n=264) >5 5-6-5 (n= 163) >6-5 (n= 125) Total

Thought concentration high or
very high 9/261 (3) 58/162 (36) 99/122 (81)*** 166/545 (30)

Returned to doctor because of
concentration 48/262 (18) 58/162 (36) 102/124 (82)*** 208/548 (38)

Changed diet to reduce
concentration 44/260 (17) 72/158 (46) 93/124 (75)*** 209/542 (39)

Column totals differ because of incomplete answers in a few cases.
p<0OOOl (X test).

TABLE iII-Doctors' comments and actions recalled by 208 men and women who revisited their doctor.
Values are numbers (percentages) ofsubjects

Initial cholesterol concentration (mmol/1)

s5 5 (n=48) >5 5-6-5 (n=58) >6 5 (n= 102)

Recall of information given by doctor:
Concentration high 0/47 19/55 (35) 78/99 (79)***
No need to lower concentration 27/44 (61) 6/49 (12) 5/96 (5)***
Should/must lower concentration 5/44 (11) 37/49 (76) 87/96 (91)***

Further test arranged 4/48 (8) 13/57 (23) 46/100 (46)***
Advice given by doctor:

Dietary 6/45 (13) 33/55 (60) 83/101 (82)***
Exercise 5/45 (11) 13/55 (24) 40/101 (40)**
Stop smoking 6/45 (13) 5/55 (9) 14/101 (14)
Reduce weight 6/45 (13) 13/55 (24) 41/101 (41)**

Began lipid lowering drugs 0/48 1/56 (2) 13/99 (13)**

Column totals differ because of incomplete answers in a few cases.
**p<0.01; ***p<0.001 (X2 tests).

comparing responses according to cholesterol concen-
trations of greater than 6 5mmol/l (high), >5-5
6 5 mmol/l (moderately high), and 5 5 mmol/l or less.
The descriptive data were compared by using Yates's
corrected X2 test for categorical data and t tests for
continuous data. X2 Tests with two degrees of freedom
were used to test whether responses across the three
groups of cholesterol concentration were significantly
different, and 95% confidence intervals were calculated
for clinically important prevalence estimates.

Results
Of the 600 subjects in the study samples, 552 (92%)

returned follow up questionnaires. In a few cases some
answers were incomplete, and totals in columns in
tables II and III therefore vary slightly.
One hundred and eighty one (87%) men and 371

(95%) women returned the questionnaires. Table I
gives the characteristics of these subjects at the initial
examination. There were no significant differences
between respondents and non-respondents in either
sex. In addition, among the respondents there were no
significant differences between men and women in any
of the variables examined by the follow up question-
naire, and results were therefore combined.

Table II shows that most people with a blood
cholesterol concentration greater than 6 5mmol/l
thought that the value was high (n=99; 81% (95%
confidence interval 74% to 88%)), returned to their
doctor because of their cholesterol concentration
(n=102; 82% (75% to 89%)), and reported changing
their diet (n=93; 75% (67% to 83%)). In comparison,
people without high blood cholesterol concentrations
were significantly less likely to think that their values
were high or return to their doctor, and they were also
significantly less likely to report changing their diet to
reduce the concentration (x2= 124-2; df=2; p<0-0001).

Overall, 333 (61%) of all respondents who answered
reported not changing their diet to reduce their
cholesterol concentration. Ofthese, 266 (80%) reported
not changing their diet because they believed that their
cholesterol concentration was "all right." From the
perspective of the whole sample 49% (n= 226/542; 95%
confidence interval 45% to 53%) of people did not
change their diet for that reason. More people with a
blood cholesterol concentration of 5 Smmol/l or less
did not change their diet for that reason (n= 193; 74%)
compared with those with the middle range of values
(n=59; 37%) and those with the high range (n=14;
11%).
Table III lists the doctors' comments and actions

which were recalled by the 208 people who returned to
their doctor. Most people with high cholesterol
concentrations recalled being told by their doctor that
their concentration was high (n= 78; 79%), and 87 of96
(91%) respondents recalled their doctor advising them
to lower their concentrations. Repeat tests, however,
were organised for only 46 of 100 respondents with
high concentrations.

Eighty two per cent (n=83; (74% to 90%)) of
respondents with high cholesterol concentrations
recalled receiving dietary advice, but advice to
reduce other important risk factors for heart disease
was recalled by less than half of those with high
concentrations. Lipid lowering agents were begun in
14 subjects-namely, cholestyramine in eight cases;
clofibrate in two; and combinations of cholestyramine,
clofibrate, and nicotinic acid in three. One subject did
not give the name of the drug.
Ofthe subjects without a high cholesterol concentra-

tion who returned to their doctor, more reported their
doctor saying that they did not need to lower their
concentrations, including 61% (n=27; (47% to 75%))
of respondents with values of 5 5 mmol/l or less. They
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were also significantly less likelv to recall advice to
lower their cholesterol concentrations (p<OOOl) and
significantly less likely to recall receiving dietary advice
from their doctor (p<OOO1).

Discussion
The success of case finding to identify people with

high blood cholesterol concentrations relies on the
completion of several crucial steps from testing to
changing the diet and sometimes taking lipid lowering
agents. In this study 102 (82%) of 124 respondents with
high cholesterol concentrations reported visiting their
doctor and 82% of these reported receiving dietary
advice to lower the concentration. Individually these
steps have good success rates, but taken together they
indicate that only two thirds of people identified with
high cholesterol values report receiving the advice that
they need from their doctor. The response to the
question, "Did you change ycfr diet to reduce your
cholesterol concentration?" also indicated that a quarter
of people who were informed that they had a high
cholesterol concentration did not attempt to change
their diet (table II). A reported change in diet may not
always indicate a change that will reduce the blood
cholesterol concentration, and these results are there-
fore likely to overestimate useful changes in diet.
Thus case finding does not lead to everyone with a

high cholesterol concentration reducing his or her risk,
and the effectiveness of this strategy in people with
moderately high values is even less impressive. This
important observation is not due to a poor response at
any one step but due to a small but important drop out
at each step in the high risk strategy.
The results for visiting the doctor and receiving

dietary advice were slightly better than those reported
in two studies in North America. In the Minnesota
heart health programme 58% of people with high
cholesterol concentrations (>6-9 mmol/1) detected by
screening saw their doctor by six months and 73% of
these were told to reduce their fat and cholesterol
intakes.8 In a New York study, however, only 33% of
people with cholesterol concentrations greater than
5 * 7 mmol/l saw their doctor and 36% of these said that
they received dietary advice from their doctor.9
Although case finding may have better return rates
than community screening, it seems that many people
who are advised to see their doctor because of high
blood cholesterol concentrations do not visit within
several months of a blood test.
Of equal concern is the outcome in people with

cholesterol concentrations of 6 5mmol/l or less.
Results from the multiple risk factor intervention
cohort suggest that most people with this range of
values are at some risk of heart disease.'" In our study,
however, many people with this range of values were
told by their doctor that they did not need to reduce
their cholesterol concentration and, overall, most had
not changed their diet because they believed that their
concentration was satisfactory. If case finding or mass
screening discourages half the population from
changing their diet this will seriously- limit the effect of
population strategies aimed at reducing the incidence
of heart disease. From the population perspective the
importance of lowering cholesterol values in people

with low to moderate concentrations is highlighted by
results from over 300 000 men in the multiple risk
factor intervention cohort. After six years of follow up
30% of deaths due to heart disease occurred in men
with cholesterol concentrations less than 5 2 rnmol/l
and 60% occurred in men with concentrations less than
6 2mmol/l.'°
Our results suggest that the high risk strategy of case

finding should not be regarded as highly effective in
detecting and treating people with high cholesterol
concentrations. Indeed, given that two thirds of the
sample were women, case finding in general practice
may not be the most efficient method of detecting
people at high risk of heart disease. These factors
should be taken into account in heart disease prevention
models which estimate the impact ofdifferent strategies
on heart disease prevention.

It also seems that high risk strategies which require a
cholesterol test in all adults have the potential to
interfere with national strategies designed to reduce
the risk of heart disease in populations as a whole.
Despite the theoretical appeal of achieving additive
effects from employing both methods of prevention,6 it
seems that this high risk strategy and population
strategies are not complementary in practice. One
reason for this in our series may have been the lack of
advice given to people whose blood cholesterol
concentrations were not high. A change that might
reduce the adverse effects of case finding for high
cholesterol values would be to ensure that people
without high cholesterol concentrations are informed
that they can reduce their risk further by making
appropriate changes in their lifestyle. Another option
would be to lessen the emphasis on current recom-
mendations to screen all adults and adopt a more
selective approach, such as screening only people who
are likely to have high cholesterol concentrations7 or
who are at- higher risk of heart disease (for example,
those with a history of heart disease or hypertension).
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