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SUMMARY
Background. There have been many reports of the adverse
psychological effects of screening. Here we discuss the
results of a randomized controlled study - one of the first
to address this issue.
Aim. To determine the extent to which participation in a
population-based intervention programme that aims to
reduce the risk of cardiovascular disease raises concerns
about health, or undermines a belief in the ability to reduce
that risk.
Method. A randomized controlled trial involving 13 general
practices in England, Wales and Scotland was conducted.
Two thousand, nine hundred and eighty-four middle-aged
men and women undergoing cardiovascular risk-screening
and intervention, and a randomized comparison group of
3 576 men and women from the same practices, who were
not offered the intervention, were compared on three out-
comes: perception of current health, perceived risk of suf-
fering a heart attack, and perceived ability to reduce the risk
of suffering a heart attack.
Results. We found no evidence to suggest that participation
in this one-year, population-based intervention pro-
gramme, to reduce the risk of cardiovascular disease raised
concerns about health or risk of a heart attack; indeed,
those in the intervention group were slightly more opti-
mistic about their health. Alterations in perceptions of cur-
rent health and the risk of suffering a heart attack were
associated directly with true alterations in risk factors. A
more noticeable effect on participants in this intervention
programme was a reduction in their perceived ability to fur-
ther reduce their risks of a heart attack. This was associated
with a decrease in weight and with quitting smoking.
Conclusion. Contemporary screening and intervention pro-
grammes in primary care, aimed at reducing risk of cardio-
vascular disease, do not necessarily lead to raised anxiety
or concern about health. A more subtle effect of screening
would appear to be one of reassurance in the face of con-
tinuing, albeit reduced, risk.
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Introduction
THERE have been many reports of the adverse psychological

effects of screening.' The most commonly studied and
reported adverse effect is anxiety, particularly amongst those
recalled on screening programmes, but also amongst those
receiving invitations to participate in screening2 and those receiv-
ing negative results on screening.3 Inappropriate or false reassur-
ance has also been described as an unintentional adverse effect of
screening. False reassurance is evident when people erroneously
conclude that their screening result means that they are at less
risk than they actually are. This is most often found amongst
those receiving negative test results,4 although it has also been
described amongst those receiving positive results.5 The lack of
adequate control groups and experimental designs limits the con-
clusions that can be drawn from these studies.6

Screening, and the offer of advice on reducing the risk of suf-
fering a heart attack, may also affect the extent to which individ-
uals feel they have control over their own health. It has been
argued that the traditional 'disease prevention' approach to
health promotion, involving health professionals, may impair
rather than improve health in the long term by undermining
autonomy, medicalizing health, and increasing dependence.7
Alternatively, learning ways to reduce the risk of a perceived
health threat could lead to an increased sense of autonomy and
self-efficacy. These potential consequences of screening have not
been assessed formally.
The aim of the current study was to address the following

question: to what extent does participation in a population-based
intervention programme in primary care, to reduce the risk of
cardiovascular disease, alter perceived health or risk of heart dis-
ease, or affect beliefs in the ability to reduce risks.

Methods
The British Family Heart Study (BFHS) is a randomized con-
trolled trial of nurse-led coronary risk-factor screening and
lifestyle intervention in men aged 40-59 years and their partners,
in general practices located in 13 towns throughout England,
Wales and Scotland. It quantifies the extent of coronary risk-fac-
tor reduction that may be obtained in one year by such a practice-
based strategy. Following the calculation of a risk score (see
below), participants were told which quintile of the distribution
of risk for coronary disease they were in, relative to others of the
same age and sex. Lifestyle changes, in order to reduce the risk
of suffering a coronary attack, were negotiated individually dur-
ing follow-up visits. Those in the top quintile of risk were
offered follow-up every two months; those in the fourth quintile,
every three months; those in the third quintile, every four
months; those in the second quintile, every six months; and those
in the bottom quintile, once a year. The overall reduction in coro-
nary risk was estimated to be 12% in the intervention practices at
one year.8
The main BFHS study was designed with both internal and
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external randomized comparison groups. The external compari-
son group was taken from practices matched with the interven-
tion practices for town, size, site (urban, suburban and rural), and
the level of organisation of health promotion services. The inter-
nal comparison group comprised a random half of those in the
intervention practices. Those allocated to the intervention group
were screened before intervention and re-screened one year later.
Those in the comparison groups did not receive an intervention
and were screened once, at the end of the year.
The external control group was originally included in the study

to control for a possible contamination effect on the internal
comparison group, who were in a practice in which some
patients were in the intervention group. The main results of the
trial provided no evidence of any such contamination.8 The nurs-
es who conducted screening for the internal comparison group
had been specially trained to, administer the psychological ques-
tions, while those in the external comparison group had not. In
this paper, we therefore contrast the intervention group only with
the internal comparison group.

Subjects
The subjects comprised 2984 men aged 40-59 and their female
partners, who accepted the offer of screening and an intervention
to reduce the risk of cardiovascular disease, and returned to be
rescreened after one year (87% of the intervention group); and
3576 men and women of the same age in the same general prac-
tices who were not offered the intervention. The mean ages of
the men and women in the two groups were almost identical.8

Measures
1. Self-assessed health and risk of heart disease: One question

was used to assess perceptions of current health, and was
taken from the SF-36 Health Status Questionnaire.9 The
wording was as follows: 'In general, would you say that
your health is: poor, fair, good, or excellent?' A second
question assessed the perceived risk of heart disease: 'What
do you think your risk of having a heart attack in the next
fifteen years is, compared with other people ofyour age and
sex: lower than average; slightly lower than average; aver-
age; slightly higher than average; or higher than average?'

2. Perceived ability to reduce risk of heart disease: This was
assessed using one question: 'Do you think it is possible for
you to do anything to reduce your risk of heart disease: yes,
definitely; yes, maybe; no, probably not; no, definitely not.'

3. Epidemiologically assessed risk: Two risk scores were used
in the Family Heart Study: the modified British Regional
Heart Study score, to define the intensity of intervention;
and the Dundee score, to assess the outcome.

The British Regional Heart Study'0 provides a risk score, based
on both mutable and immutable risk factors, for calculating the
overall level of coronary risk in middle-aged men in a primary
care setting. It is calculated as a weighted sum of the following
risk-factors: years smoking cigarettes; systolic blood pressure;
serum cholesterol; diagnosis of ischaemic heart disease; diagno-
sis of diabetes; current angina; and parental death from heart dis-
ease. We adapted this score to estimate the 'risk-for-age' using
data collected for the BFHS, and constructed a similarly age-
adjusted risk score for women based on the same risk factors.8
By dividing the risk score distributions into equal fifths we are
able to define quintiles of the risk score distribution, which
denote those at lowest risk as 1, through to those at highest risk
as 5. Those in quintile 5 are estimated to have about 20 times the
risk of subsequent coronary events compared with those in quin-
tile 1.

Original papers

The Dundee risk score"I was also calculated to provide a risk
score sensitive to lifestyle change. This score is based upon three
potentially modifiable risk factors: blood pressure; serum choles-
terol; and cigarette smoking.

Procedure
Perceptions of current health, the risk of suffering a heart attack,
and the ability to reduce heart attack risks were obtained in the
intervention group on two occasions: as part of the initial screen-
ing assessment, and one year after this when participation in the
prevention programme had finished. Those in the internal com-
parison group answered the questions when attending for screen-
ing at the one-year point. Participants were asked questions relat-
ing to their perceptions of health and the risks of suffering heart
disease before clinical measurements or advice.

Analysis
The effect of the intervention was assessed by comparing percep-
tions of health, the risk of suffering a heart attack, and the ability
to reduce that risk in the intervention and comparison groups at
the time of the one-year screen. Perceptions of current health
were classified as positive when answered 'excellent' or 'good',
and negative otherwise. Likewise, perceptions of the possible
risk of heart attack were classified as positive when answered as
'lower' or 'slightly lower' than average. Perceptions of the abili-
ty to reduce that risk were classified as positive when answered
'definitely' or 'probably yes', and negative otherwise.
For each response, differences in proportions of those taking a

positive view between intervention and comparison groups were
calculated separately in each town. These differences were then
pooled across the 13 towns using a random effects meta-
analysis. "2
We were able to explore the extent to which differences

between the intervention and comparison groups were consistent
with changes in specific risk factors in the intervention group,
because the intervention group were screened before and after
participating in the intervention programme. For these analyses,
we classified participants as becoming more positive, becoming
more negative, or being unchanged in their responses to each of
the questions. The associations between response changes cate-
gorized in this way, and changes in specific risk-factors, were
then assessed using polytomous ordered logistic regression.'3
The extent to which the results might have been affected by

the men and women recruited to the intervention group, who did
not attend the one-year rescreen, was assessed by comparing
those who re-attended with those who did not, using meta-analy-
sis methods as described earlier.

Results
Impact of the intervention
The impact of the screening and intervention programme on per-
ceptions of health, the risk of heart attack, and the ability to
reduce that risk, was assessed by comparing the intervention and
randomized comparison group at one year. Overall, the percep-
tions of both groups were similar (Table 1), and were similar for
men and women also.

Three-quarters or more of both groups perceived their health
as excellent or good, and believed that it was possible for them to
reduce their personal risk. About 40% of each group saw their
risk of heart attack as lower or slightly lower than average. There
were, however, small but significant differences between the
intervention and comparison groups (Table 2).

In the intervention group, a greater proportion of patients took
a more positive view of their current health (P<0.001) and of
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their personal risk of heart attack (P = 0.01). Compared with
those in the comparison group, a smaller proportion of those in
the intervention group felt that they could reduce their risk of
heart disease (P<O.OO1). Stratifying by sex and by frequency of
intervention (according to quintile of the risk-score distribution)
revealed no existence of differences in perceptions between these
subgroups.

Explaining the psychological impact of the intervention
This pattern of differences in perception raises the question of
the extent to which they reflect actual improvements in risk sta-
tus within the intervention group. This question was examined in

Table 1. Distribution of perceptions of current health, risk of
heart attack and ability to reduce risk in men and women in the
intervention and randomized comparison groups.

Group

Intervention Comparison
(n= 2984) (n= 3576) *

Current health
Excellent 14% 13%
Good 67% 62%
Fair 18% 21%
Poor 2% 3%

Risk of heart attack
Lower than average 32% 30%
Slightly lower than average 10% 8%
Average 41% 41%
Slightly higher than average 11% 14%
Higher than average 6% 8%

Ability to reduce
risk of heart attack

Yes, definitely 39% 46%
Yes, maybe 35% 36%
No, probably not 16% 13%
No, definitely not 9% 5%

*One couple (man and woman) in the comparison group said
they were unable to assess their risk of heart attack.

Original papers

the intervention group by determining the association between
alterations in perceptions of current health, risk of heart disease,
and the perceived ability to reduce that risk, and alterations in the
actual risk - as measured by changes in the one-year Dundee
score, its constituent risk-factors and weight (Table 3). The fol-
lowing results were obtained:

(a) Perceptions of current health changed overall in a positive
direction. Perceptions were unaltered in 59% of the inter-
vention group, while 26% became more positive and 15%
became more negative. These changes were strongly associ-
ated with changes in the Dundee risk score, with the overall
reduction of risk score being greatest amongst those whose
views had become more positive, and smallest where they
had become more negative. The reduction in overall risk
score amongst those who had become more positive about
their current health was due to reductions in cholesterol and
weight. Changes in systolic blood pressure and quitting
smoking were unrelated to changes in perception of current
health.

(b) Perceived risk of a heart attack changed overall towards a
lower personal risk. Perceptions were unaltered in 45% of
those in the intervention group, while 31% saw their risk as
lower, and 23% saw their risk as greater than previously.
These changes were weakly associated with changes in sys-
tolic blood pressure and weight. There was no association
with changes in any of the other risk factors.

(c) Perception of the ability to reduce the risk of heart attack
changed overall towards reduced self-efficacy. This was
unaltered in 76% of those in the intervention group, while
18% believed less strongly, and 6% believed more strongly
in their ability to reduce their risk. These changes were
strongly related to quitting smoking and changes in weight,
and less strongly related to changes in cholesterol. This was
not associated with systolic blood pressure, and the associa-
tion with overall changes in the Dundee risk score was
weaker than for weight or smoking alone. For each of the
risk factors smoking, weight and cholesterol, changes
towards a more negative view of the ability to influence the
risk of suffering a heart attack was associated with a greater
achieved reduction in risk-factor levels.

Table 2. Evaluation of the impact of screening and intervention on perceptions of current health, risk of heart attack and ability to
reduce risk of heart attack.

Crude* Pooledt
proportions (%) difference (%) Pooled SE P-value

Current health Proportion (%) choosing excellent or good

Intervention (n = 2984) 80.7 4.9 1.5 <0.001
Comparison (n = 3576) 75.7

Risk of heart attack Proportion (%) choosing lower or slightly lower than average

Intervention (n= 2984) 42.1 3.9 1.7 0.011
Comparison (n = 3574t) 37.9

Ability to reduce risk Proportion (%) choosing definitely or probably yes

Intervention (n = 2984) 74.6 -6.4 2.1 <0.001
Comparison (n = 3576) 81.8

*Calculated without regard to pairings within practices. tDifferences calculated for each practice separately and then pooled over 13
practices. Pooled differences are therefore not exactly equal to difference in two values. tOne couple (man and woman) in the compar-
ison group said they were unable to assess their risk of heart attack.
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Table 3. Mean change in risk-factor levels according to change in perception of current health, risk of heart attack and ability to reduce
risk between baseline and one-year screenings in the intervention group.*

Became more View was Became more P-valuet
negative unchanged positive

Risk factor Mean change SE Mean change SE Mean change SE

Current health

N (%) 445 (15%) 1692 (59%) 737 (26%)
Dundee risk score (%)t -8 2 -13 1 -15 1 <0.001
Systolic BP (mmHg) -6.77 0.70 -6.38 0.36 -7.55 0.58 0.4
Cholesterol (mmol/l)§ 0.04 0.04 -0.06 0.02 -0.08 0.03 0.01
Weight (kg) 0.06 0.15 -0.05 0.07 -0.47 0.13 <0.001
Smoking (% quitting)¶ 13 3 15 2 11 2 0.6
(n= 608) (n= 97) (n= 344) (n= 167)

Risk of heart attack

N (%) 670 (23%) 1301 (45%) 903 (31%)
Dundee risk score (%)t -11 1 -14 1 -11 1 0.9
Systolic BP (mmHg) -5.68 0.58 -6.97 0.42 -7.19 0.51 0.07
Cholesterol (mmol/I)§ -0.03 0.03 -0.09 0.02 -0.02 0.03 0.6
Weight (kg) -0.02 0.12 -0.11 0.08 -0.27 0.12 0.09
Smoking (% quitting)¶ 15 13 12 2 15 3 0.9
(n= 608) (n= 160) (n= 264) (n= 184)

Ability to reduce risk of heart attack

N (%) 509 (17%) 2188 (76%) 177 (6%)
Dundee risk score (%)t -14 2 -12 1 -10 3 0.08
Systolic BP (mmHg) -6.39 0.66 -6.72 0.32 -8.05 1.21 0.8
Cholesterol (mmol/l)§ -0.11 0.03 -0.04 0.02 0.04 0.07 0.01
Weight (kg) -0.74 0.17 -0.02 0.06 0.11 0.22 <0.001
Smoking (% quitting)¶ 34 6 12 1 3 3 <0.001
(n= 608) (n= 68) (n= 511) (n= 29)

*The psychological assessments were introduced just after the start of the study and so 125 men and women missed these at baseline.
Among these, 110 were rescreened at one year. tObtained from polytomous logistic regression, after adjustment for practice town.
*Based on validated smoking habit (see below); 36 missing values, mostly due to age outside range 35-64 (women). §4 missing values
due to temporary equipment failure. 1¶f 608 baseline cigarette smokers, number of breath carbon monoxide validated quitters (CO <
10 ppm).

Table 4. Evaluation of the impact of screening and intervention on perceptions of current health, risk of heart attack and ability to
reduce risk of heart attack after correction for the effect of non-returners in the intervention group.*

Crudet Pooled*
proportions (%) difference (%) Pooled SE P-value

Current health Proportion (%) choosing excellent or good

Intervention (n=3421) 79.5 3.8 1.3 0.004
Comparison (n=3576) 75.7

Risk of heart attack Proportion (%) choosing lower or slightly lower than average

Intervention (n=3421) 41.1 3.1 1.5 0.04
Comparison (n=3574§) 37.9

Ability to reduce risk Proportion (%) choosing definitely or probably yes

Intervention (n=3421) 76.2 -4.9 1.6 0.002
Comparison (n=3576) 81.8

*Men and women who failed to return for the one-year rescreen have been included assuming that their responses to these questions
were unchanged from baseline. Among this group, 15 were recruited before the psychological assessments had been included in the
questionnaire and so are excluded. tCalculated without regard to pairings within practices. tDifferences calculated for each practice
separately and then pooled over 13 practices. Pooled differences are therefore not exactly equal to difference in two values. §One cou-
ple (man and woman) in the comparison group said they were unable to assess their risk of heart attack.
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Influence ofnon-responders upon results
An obvious source of potential bias in these comparisons arises
from the failure of 13% (n=437) of the intervention groups to
attend the one-year rescreening. The impact of non-returners
among the intervention group can be assessed by comparing their
baseline responses with those of the returners. In fact, non-
returners took a slightly poorer view of their health and their risk
of heart attack, but were more likely to believe they had the abili-
ty to reduce their risk. If we assume that non-returners had not
changed their views by the time of the rescreen, and re-analyse
the data to include this subgroup, an attenuation of the interven-
tion effect is found for each outcome of interest (Table 4).
However, in no case is this attenuating effect sufficient to change
the substance of the results earlier presented.

Discussion
We have found no evidence to suggest that participation in this
population-based intervention to reduce risk of coronary heart
disease raised concerns about current health, or the risk of suffer-
ing a heart attack. Indeed, our findings suggest that participation
in the programme was reassuring rather than threatening, with
small changes towards a more optimistic view of both current
health and future coronary risk. Alterations in perceptions of cur-
rent health and the risk of suffering a heart attack reflected the
alterations in risk factors: those who became more optimistic
about current health and the future risk of heart attack experi-
enced the greatest reductions in risk. Although alterations in risk-
factor levels were, on average, modest in the BFHS, the pro-
gramme of screening and intervention itself was more intense
than the services generally offered under the new GPs' health
promotion contract. It is therefore reassuring that no noticeable
adverse psychological effect was detected. Moreover, there was
no evidence that general anxiety about current health or the risk
of a heart attack was induced even at higher levels of risk and
programme intensity.
The psychological impact of screening reflects, in part, the

way that a screening programme is conducted. So, for example,
in one study the anxiety engendered by screening for hyperten-
sion depended upon how the results were explained.'4 The results
of the current study, therefore, cannot be taken to mean that, in
general, population-based screening and interventions to reduce
cardiovascular risk do not threaten people's positive perceptions
of their current health or future risk of disease, but rather, that the
BFHS programme as implemented did not do so. It is encourag-
ing, nevertheless, that we found no evidence of any adverse
effect of the programme overall, in either men or women, or at
differing levels of programme intensity. Thus, to a certain extent
our results appear generalizable. The lack of adverse effect may,
in part, be attributable to the patient-centred approach adopted by
the nurses who were aware of the literature on the potentially
negative psychological effects of screening. In particular, they
were concerned to provide reassurance and support to those at all
levels of risk, and were specifically trained in techniques to do
so. For example, more attention was paid to affirming small posi-
tive changes in mutable risk factors than in emphasising the
impact on overall risk. It is also possible that changes in the
social and cultural acceptance of screening and intervention pro-
grammes may have contributed to the lack of threat generated by
the BFHS.
The most noticeable effect on participants in this preventive

programme was a reduction in their perceived ability to reduce
their risks of a future heart attack. There are several possible
interpretations of this finding. First, it may reflect a frustration or
disempowerment felt by those who did not reduce their risk.

Second, it may reflect a feeling of having reduced the risk to a
personally satisfying level by those who did reduce their risks.
There is some evidence to support this interpretation (Table 3).
This evidence raises the concern that participation in health pro-
motion programmes may lower the perceived ability of partici-
pants to reduce risk further, perhaps as a result of complacency
with the risk reduction already achieved, even where the reduc-
tion achieved is modest. This might have the effect of reducing
the subsequent willingness of participants with considerable
health gain still to be achieved, to continue to follow the BFHS
programme or other health-promoting advice. This effect might
be seen after participation in any health promotion programme,
but it may equally be a direct result of the way in which health
professionals give patients information about changes in risk fac-
tors during such programmes. The place and consequences of
reassurance in discussing the achievement of a small positive
effect on risk to patients at continuing overall high risk, or of a
lack of effect, or even a worsening of risk to patients who may
have made significant efforts to change their behaviour, remain
unexplored. Given the accumulating evidence of the importance
of self-efficacy in the process of behavioural change,'5 more
research in this area is needed.

Differences in baseline scores between returners and non-
returners at one year in the intervention groups suggest that the
results in Table 2 are an overestimate of the 'true' programme
effects of the screening and intervention programme. However, it
seems likely that these differences, while possibly attenuating the
differences reported, would not have resulted in a qualitatively
different pattern of results, conferring an acceptable validity
upon the results reported here.
As the number of population-based programmes of risk assess-

ment for cardiovascular and other diseases increases, and as the
population itself adapts to the concept of preventive care, so it
becomes important to expand the range of psychological out-
comes in research to cover, not just raised concern about health,
but the equally undesirable outcome of false reassurance.
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