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Randomised controlled trial in northern England
of the effect of a person knowing their own
serum cholesterol concentration

P J Elton, A Ryman, M Hammer, F Page

Abstract
Subject objective - To test the hypotheses
that the knowledge that the serum
cholesterol concentration is raised
( >6 5 mmol/l) will lead to a reduction in
the concentration after education inter-
vention and that the knowledge that the
concentration is not raised does not lead
to an increase in the serum cholesterol
concentration after education interven-
tion.
Design - Prospective randomised trial,
with investigators blind to the randomis-
ation.
Setting - An industrial site in Manches-
ter, England.
Participants - A total of 495 employees of
Imperial Chemical Industries, 469 of
whom completed the trial.
Main result - There was a significant
reduction in the serum cholesterol con-
centration of those whose initial concen-
tration was > 6 5 mmol/I and who were
given the result. This reduction was
028 mmol/l greater than in the control
group. The reduction was similar, how-
ever, to the increase in the serum choles-
terol concentration in those whose initial
concentration was < 5 2 mmol/l, regard-
less ofwhether or not they had been given
the result.
Conclusion - These results support the
hypotheses, although the lack of regres-
sion to the mean in the control group
with high serum cholesterol suggests that
this conclusion should be treated with
caution.
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There is a consistent association between the
serum cholesterol concentration and coronary
heart disease, and there is consensus that this
relationship is causal.'4 Strong evidence exists
that both morbidity and mortality from coron-

ary heart disease are reduced by lowering the
serum cholesterol, although the effect on total
mortality is less clear.-'0 There is also doubt
about the advantages of using cholesterol
reducing drugs rather than diet.1' 12 The possi-
bility that drugs increase mortality from non-

cardiac causes is particularly worrying.'3 The
disadvantage of diet is that it may be relatively
ineffective. '4
Two strategies that are not necessarily

incompatible have been advocated. A reduc-
tion across the spectrum of serum cholesterol

concentrations in the population has consensus
support. 1"16 A small shift across the entire
population can have a greater effect on mor-
bidity and mortality than a large shift in
selected individuals. Not everyone, however,
will respond to a population approach. It has
been suggested that if people knew that their
serum cholesterol concentration was high they
would be more likely to change their be-
haviour.'7 This not only remains unproved,'8 19
it is supported by a quasi-experimental study
only,20 and may also lead those with lower
cholesterol concentrations to leave their diet
unchanged, thereby adversely affecting a
population approach.2'
This trial was designed to address these

issues, to indicate whether serum cholesterol
screening affected peoples' responses to educa-
tion designed to encourage a change in diet.
In particular, the following hypotheses were
tested:

(1) The knowledge that the serum choles-
terol concentration is raised ( ) 6-5 mmol/l)
will lead to a reduction in the concentration
after educational intervention.

(2) The knowledge that the serum choles-
terol concentration is not raised will not lead to
an increase in concentrations after educational
intervention.

Methods
The trial took place between August 1991 and
June 1992. Subjects were drawn from the
Imperial Chemicals Industry site at Blackley,
Manchester, with the following exclusions:
(1) Aged under 20 or over 65 years;
(2) Previous knowledge of their own serum
cholesterol concentration.

Subjects were given sealed envelopes which
randomly allocated them to an intervention
group, who were told their serum cholesterol
level, or a control group who were not.
Both groups were scheduled to have two

serum cholesterol concentration measure-
ments with a week's interval in between, and
an average was taken as it is recognised that
there can be substantial fluctuations in intra-
subject serum cholesterol measurements.22
Total cholesterol was measured on a Monarch
2000 centrifugal analyser using Biostat
CHOD/PAP cholesterol reagent, catalogue no
510019 (as used on the routine departmental
Technicon SMAC multichannel analyser),
and calibrated using the same SMAC Set
Point 2 calibrator for consistent results. Nor-
mal quality control procedures were followed
and full participation in external quality assur-
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ance schemes was maintained throughout the
study. All subjects were asked questions about
their social demographic characteristics and
their perception of other risk factors.

All subjects were invited to a health educa-
tion session, introduced by a doctor (AR) and
then run by a dietitian, within two weeks of
the second serum measurement. The session,
which lasted about an hour, advocated a diet
equivalent to the step 1 diet.'4 All subjects
were handed the sealed envelope a quarter of
an hour before the start of the formal session.
Subjects were asked not to discuss the contents
of the letter. In the intervention group, the
envelope contained one of three different let-
ters according to whether their cholesterol
concentration was > 6-5 mmol/l, 5-2-6 45 mmol/l,
or < 5 2 mmol/l. While the three letters stated
whether the result was "high", "not particu-
larly high", or "below average", all three indi-
cated that the advice in the health education
session should be followed either to reduce or
maintain the serum cholesterol concentration.
The description of the result meant that moti-
vation was most clearly intended for those with
a cholesterol concentration > 6 5 mmol/l in
line with the hypotheses. For the control
group there was only one letter informing the
subject that they were in the control group but,
that as it is worthwhile for everybody to reduce
their blood cholesterol concentration, the
health education would be relevant to them
too. The doctor (AR) and the dietitian
remained blind to the allocation.

Thirteen weeks after the initial serum
measurements, two further serum cholesterol
concentration determinations with a week's
interval were scheduled. Analysis of serum
cholesterol concentrations was based on the
two means before and after the intervention. If
the difference between the two measurements
at either stage was more than 10 mmol/l, a
third sample was taken and the two measure-
ments closest to each other were used to calcu-
late an average.
The calculation of sample size required23

depends on using values from studies with a
different design. In these studies, serum cho-
lesterol was reduced as a result of dietary
intervention in which all subjects with a high
serum cholesterol knew this to be the case.
These indicated a reduction in serum choles-
terol of about 10%.24 This would produce a
reduction in the serum cholesterol concentra-
tion of about 0 7 mmol/l. For an SD of this
reduction of 0.9 mmol/125 to achieve a power of
90% at a significance level (one tailed) of 5%,
26 subjects with an initial serum cholesterol

> 6 5 mmol/l would be required in each group.
The proportion of people in this country with
a serum cholesterol > 6 5 mmol/l has been
reported to be 26%.26 Since this was based on
one measurement, however, it is likely to be a
higher proportion than results based on two
measurements. If 20% of subjects were to have
a serum cholesterol of ) 65 mmol/l, then a
total of 260 subjects would be required to
complete the trial.
The absolute values of the serum cholesterol

concentration within each result band would
not be expected to follow a normal distribu-
tion, whereas the differences in the measure-
ments between the two stages would be
expected to approximate more closely to such
a distribution. Because of this, the Student's
t test was performed on the differences
between the serum cholesterol concentrations
at the two stages rather than on the absolute
values.

Results
A total of 239 people in the intervention group
had their initial serum cholesterol concentra-
tion measured but 10 (4%) failed to complete
the trial, including one with an initial serum
cholesterol concentration > 6-5 mmol/l. The
control group comprised 256 subjects who had
their initial serum cholesterol measured, but
16 (6%) failed to complete the trial, including
three with an initial serum cholesterol concen-
tration > 6-5 mmol/l.
Except for gender, the social and other char-

acteristics of the two groups at entry were
similar (table 1). The higher proportion of
men with low serum cholesterol concentra-
tions in the intervention group compared with
the control group does just reach the conven-
tional level of significance (p < 0 05), but this is
one of 18 comparisons of characteristics that
were made. The lower proportion of subjects
with a cholesterol concentration of 5 2-
6 45 mmol/l in the intervention group was not
statistically significant.
The mean initial and final concentrations

and the change in cholesterol values in the two
groups are shown in table 2.

Discussion
The a priori hypotheses that knowledge that
the serum cholesterol concentration is raised
will lead to a reduction after educational inter-
vention and that knowledge that the concen-
tration is not raised will not lead to an increase
after educational intervention seem to be

Table I Social characteristics of the two groups

Serum cholesterol (mmol/l)
Intervention Control

<52 52-645 65 Total < 52 52-645 >65 Total

No 77 94 58 229 75 112 53 240
Mean age (y) 34 4 38-0 43-6 38-2 31 6 39-3 44 0 37-9
Male (%) 52 63 66 60 36 60 75 56
Social class I or II (/) 77 80 84 80 85 76 72 78
Present smokers (%) 8 16 35 18 12 14 34 18
Subjects classifying themselves as overweight (%) 32 27 45 33 25 34 49 35
1st degree relative died of heart attack before age of 60y(%) 5 4 5 5 3 6 8 5
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Table 2 Serum cholesterol measurements (mmol/l)

< 5 2 mmol/l 5-2-6 45 mmol/ll 6 5 mmol/l
Intervention initial serum cholesterol 4-62 5 74 7 13
Control initial serum cholesterol 4 59 5-83 7 12
Intervention final serum cholesterol 4 84 5 81 6 84
Control final serum cholesterol 4 85 5 81 7 12
Intervention mean change + 0-22 + 0 07 - 0.29*
(95% CI) (013, +031) (-002, +0-17) (-048, -011)
Control mean change + 0-26 - 0 02 - 001 *
(95% CI) (0 13, + 0 38) (- 0 15, + 0 11) (- 0 16, + 0 15)
p (for mean change) 0 67 0 26 0 024

* The difference between these two values reaches the conventional level of significance given in
the last line of the table.

statistically confirmed. However, the results
do throw some doubts on this conclusion.
Regression towards the mean in the subjects
with high and low serum cholesterol concen-
trations is to be expected. In those with a high
concentration who were told their results, the
regression towards the mean is similar to that
in those with a low concentration. The aber-
rant result seems to be in those in the control
group with high cholesterol values. It should
also be noted that there were overall mean
increases of 0 03 mmol/I and 0 07 mmol/I in
the intervention group and the control group
respectively.
These results may be due to chance, al-

though an alternative explanation is available.
In a quasi-experimental study from Aus-
tralia,20 public screening participants who were
self selected were told their serum cholesterol
concentration and asked to speak to a choles-
terol advisor. They were compared with blood
donors, who unknowingly had their serum
cholesterol measured. In those with a value
> 5 5 mmol/l who returned after three months,
there was a significant mean fall of 0 19 mmol/l
in the public screening participants compared
with a significant mean increase of 0 26 mmol/l
in the blood donors. It was suggested that the
increase in the blood donors was due to Christ-
mas intervening between the measurements of
serum cholesterol. In the present study,
Christmas intervened between the initial and
final serum cholesterol measurements for 87%
of the subjects. There has also been a reported
trend towards higher blood cholesterol in the
cooler months in the USA.27 The reported
increase was about 0 03 mmol/l per month
between the end of June and the end of
December, with a similar increase each month
for the following six months.
The only other study that has undertaken

a randomised trial of the motivational effect
of cholesterol measurement was reported
recently from Aylesbury.19 Although the
Aylesbury study gave no evidence of a motiva-
tional effect of cholesterol measurements, the
results of the two studies are consistent as the
confidence limits of the mean changes in all six
categories of subjects overlap between the two
studies. There were differences between the
two studies in both context and study design,
which may explain the contrasting results, but
these may also be due to chance.
The 4% reduction in serum cholesterol in

the intervention group compared with the con-
trol group in those with an initial value
) 6 5 mmol/I was less than anticipated in the

power calculation. This was in line with the
changes in serum cholesterol values in con-
trolled trials of step 1 or an equivalent diet that
were summarised after this study had begun. 14
The power of the trial was increased by the use
of two measurements of serum cholesterol to
give the initial and final values. This would be
expected to increase the reliability of the re-
sults and thereby reduce the SDs. The SDs for
the mean changes in the intervention and
control groups in this study were 0 58 and
0 72 mmol/I respectively. It may be that the
power of any future trial with the same
number of subjects could be increased by
using measurements excluding high density
lipoprotein cholesterol, which have an inverse
relationship with coronary heart disease27 28
and do not decline with a conventional lipid-
lowering diet.29 The measurement of low
density lipoprotein cholesterol does change the
identification of some individuals as having a
raised value.25
An issue that needs to be considered is

whether three months is too short a period to
consider. It was not thought practical or ethi-
cal to use a longer period, even though it might
have been desirable. There is evidence that
changes found at five months are similar to
those found at one year,3' indicating that it is
worthwhile looking at a short period to ascer-
tain change.
These results do indicate that there might be

benefit in a further trial on this matter, despite
the previous negative result from the Ayles-
bury study.'9 Any further trial should consider
the nature of the educational content, as effec-
tiveness may depend upon whether this con-
centrates on dietary advice, as in this study, or
is part of a package of health education advice,
as in the Aylesbury study. It may be that a
much larger trial, based on a factorial design,
could elucidate any contribution of either, or
both, health education and risk labelling.

The dietitian who ran the educational sessions was E Trier and
the administrative work for the study was undertaken by E
Lloyd. This study was facilitated by staff at ICI, in particular G
Turner, M Davis, S Healey, A Holmes, and S Hadfield. The
statistical analysis was undertaken by B Harbin.
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