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 Abstract 
 
Objective: To evaluate the effects of secondary prevention clinics run by nurses in 
general practice on the health of patients with coronary heart disease. 

Design: Randomised controlled trial of clinics over one year with assessment by self 
completed postal questionnaires and audit of medical records at the start and end of the 
trial. 

Setting: Random sample of 19 general practices in northeast Scotland. 

Subjects: 1173 patients (685 men and 488 women) under 80 years with working 
diagnoses of coronary heart disease who did not have terminal illness or dementia and 
were not housebound. 

Intervention: Clinic staff promoted medical and lifestyle aspects of secondary 
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prevention and offered regular follow up. 

Main outcome measures: Health status measured by the SF-36 questionnaire, chest 
pain by the angina type specification, and anxiety and depression by the hospital anxiety 
and depression scale. Use of health services before and during the study. 

Results: There were significant improvements in six of eight health status domains (all 
functioning scales, pain, and general health) among patients attending the clinic. Role 
limitations attributed to physical problems improved most (adjusted difference 8.52, 
95% confidence interval 4.16 to 12.9). Fewer patients reported worsening chest pain 
(odds ratio 0.59, 95% confidence interval 0.37 to 0.94). There were no significant effects 
on anxiety or depression. Fewer intervention group patients required hospital admissions 
(0.64, 0.48 to 0.86), but general practitioner consultation rates did not alter. 

Conclusions: Within their first year secondary prevention clinics improved patients' 
health and reduced hospital admissions. 

Key messages 

●     Nurse led clinics in general practice were used to promote secondary 
prevention to patients with coronary heart disease 

●     Within the first year the health of patients invited to the clinics improved 

●     Most benefit was in functional status, but chest pain improved too 

●     There was no effects on anxiety or depression 

●     There were significant reductions in hospital admissions in the first year 
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 Introduction 
 
General practitioners have been encouraged to target patients with manifest coronary 
heart disease for secondary prevention.1 Strong evidence exists to support this strategy; 
reductions in cardiovascular events and mortality can be achieved by, for example, 
taking aspirin,2 control of blood pressure,3 lowering lipid concentrations,4 5 exercise,6 
healthy diets,7 and stopping smoking.8 

A comprehensive package of secondary prevention is, however, a considerable 
undertaking for patients, many of whom are elderly and may have other health 
priorities.1 There are risks that health may worsen with polypharmacy, drug side effects, 
and patient discordance. Weighed against the risks, however, are possible benefits: 
patients may appreciate extra support, uncontrolled symptoms may be identified earlier, 
and health promotion to patients with angina can improve symptoms.9 We conducted a 
randomised trial of secondary prevention clinics run by nurses in general practice to 
assess their effects on uptake of secondary prevention. In this paper we report the effect 
on patients' symptoms and health. 
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 Subjects and methods 
 
Of 28 general practices selected randomly in northeast Scotland (formerly Grampian 
region), 19 agreed to participate in the study.10 Patients with diagnoses of coronary heart 
disease in their general practice records who did not have a terminal illness or dementia 
and were not housebound were eligible: 1343 (71%) of a random sample of 1890 
completed baseline questionnaires and agreed to participate.10 

We used random numbers tables to centrally randomise patients (by individual after 
stratification for age, sex, and practice) to intervention or control groups. Patients 
assigned to the intervention group were invited to attend secondary prevention clinics 
during which their symptoms were reviewed; treatment was reviewed and use of aspirin 
promoted; blood pressure and lipid management were reviewed; and lifestyle factors 
were assessed and, if appropriate, behavioural change negotiated. The clinics ran for one 
year. Patients were invited for a first appointment during the first three months and were 
followed up depending on clinical circumstances (usually two to six monthly). Patients 
in the control group received usual care by their general practitioner. 

We collected data on health and symptoms by postal questionnaire before intervention 
and at one year using the following instruments: 

SF-36 health survey questionnaire
—This is a general outcome measure that uses eight scales to assess three aspects of 
health: functional status (physical functioning, social functioning, role limitations 
attributed to physical problems, role limitations attributable to emotional problems), 
wellbeing (mental health, energy and fatigue, pain), and general health perception.11 It 
has been validated for use in the United Kingdom.12 
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Angina type specification
—This is designed for use with the SF-36 questionnaire to assess several aspects of chest 
pain.13 Its measurements of presence, frequency, and course of chest pain have been 
found to predict future cardiovascular events.14 

Hospital anxiety and depression scale
—A well validated and widely used instrument to assess mental state.15 

We collected data about attendance at general practice by audit of general practice 
records. Data about hospital admissions were obtained from patients' responses to the 
angina type specification. 

A sample size of 1300 at baseline was projected to give 808 responders at outcome, 
which was sufficient to detect five point “clinically and socially relevant” differences in 
all SF-36 domains.11 We analysed data with standard statistical techniques on an 
intention to treat basis using SPSS for Windows version 6.1.3. Binary outcomes were 
analysed by logistic regression and continuous scales by analysis of covariance, with 
adjustment where appropriate for age, sex, practice, and baseline performance. 
Frequency of chest pain, length of hospital stay, and numbers of general practitioner 
consultations were analysed with the Mann-Whitney U test. 

The study was effectively open because practice staff who ran the clinics knew which 
patients were in the intervention group. Questionnaire data were entered blind to group 
allocation, but masking of data collection about general practitioner consultations was 
impracticable because indicators were often present in medical records. The study was 
approved by the Grampian Health Board and University of Aberdeen joint ethics 
committee. 
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 Results 
 
The figure shows the randomisation of subjects and follow up. Table 1 shows the 
baseline characteristics of patients in the intervention and control groups. There were no 
large differences, but the intervention group scored slightly better for “energy” than the 
control group. 

Table 2 shows the mean changes in SF-36 scores that occurred between baseline and one 
year. Before the analysis of covariance we analysed variables that were thought to be 
potential confounders (age, sex, practice, and baseline performance) for their effect on 
outcome scores. No significant difference in mean change in score between practices 
was found in any domain with analysis of variance, and the independent samples t test 
showed no significant differences between sexes. Baseline performance and age, 
however, were found to correlate significantly with changes in scores, and we therefore 
adjusted for these in subsequent analyses. 

Of 508 patients in the intervention group, 257 (51%) reported chest pain during the past 
week at baseline and 232 (46%) at one year. The corresponding figures for 498 control 
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patients were 258 (52%) and 250 (50%). After age, sex, practice, and baseline 
performance were adjusted for, the odds ratio for chest pain in the intervention group 
was 0.81 (95% confidence interval 0.61 to 1.08, P=0.143). 

Fifty one of 519 (10%) patients in the intervention group reported that the course of their 
chest pain was worsening (“getting a little worse” or “getting much worse”) at baseline 
and 37 (7%) at one year. The figures for 500 control patients were 47 (9%) and 54 
(11%). After age, sex, practice, and baseline performance were adjusted for, the odds 
ratio was 0.59 (0.37 to 0.94, P=0.025). 

Among patients reporting chest pain, the median frequency during the past week for 
intervention and control groups at baseline was three (P=0.110). There was no change at 
one year (P=0.722). 

Table 3 shows the hospital anxiety and depression scores. Patients from rural practices 
and men were significantly less anxious, and age and baseline performance significantly 
correlated with anxiety and depression. These confounders were included in analysis of 
covariance, which confirmed that there were no significant effects from intervention 
(adjusted difference −0.10 (−0.42 to 0.23, P=0.560) for anxiety and −0.16 (−0.44 to 
0.13, P=0.281) for depression in the intervention group). 

Of 540 patients in the intervention group, 132 (24%) were admitted to hospital during 
the year before the study and 106 (20%) during the study year. The corresponding 
figures for 518 control patients were 137 (26%) and 145 (28%). After age, sex, general 
practice, and baseline performance were adjusted for the odds ratio of requiring 
admission to hospital for the intervention group was 0.64 (0.48 to 0.86, P=0.003). The 
difference was explained only partly by “cardiac” admissions: there were 36 (7%) in the 
intervention group and 49 (9%) in the control group during the study year. It was not due 
to differences in non-fatal myocardial infarctions: 13 (2%) in the intervention group, 12 
(2%) in the control group. 

At baseline the median length of stay in hospital was seven days in the intervention 
group and six in the control group (P=0.435). The median stay at one year was six days 
in both groups (P=0.408). The median number of general practitioner consultations in 
three months for intervention and control groups at baseline was one (P=0.107). There 
was no change at one year (P=0.488). 
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 Discussion 
 
We assessed the effects of secondary prevention clinics on the health of patients with 
established coronary heart disease in typical general practices and found that patients 
receive important early benefits. The effect of clinics on uptake of secondary prevention 
will be reported later. 

Against a background of overall deterioration among the control group, the general 
health of patients who were invited to attend the clinics improved. There were 
significant differences in most domains of the SF-36 questionnaire, but the largest 
improvements were in functional status. It was in these aspects of health that this 
population scored most poorly at baseline compared with a general population12 and 
where, therefore, improvement might be most welcome. The lowest baseline and 
greatest benefit were in role limitations attributed to physical problems, and the size of 
this effect would be expected to be clinically and socially relevant.11 

Although not directly comparable, our findings are similar to those of a study in Belfast 
of health promotion in patients with angina.16 The Belfast study had important 
differences: all its subjects had angina; the intervention did not include medical aspects 
of secondary prevention; numbers of patients were smaller; and the Nottingham Health 
Profile was used to evaluate effects on perceived health. However, significant 
improvements in physical mobility and trends towards improvement in most other scales 
were reported. Our study provides stronger evidence of benefit to all patients with 
coronary heart disease in more areas of health but confirms that most benefit occurs in 
physical aspects. 

Chest pain
Fewer patients in the intervention group suffered chest pain at one year, but this 
difference was not significant and there were no differences in the frequencies of pain 
among those who reported it. Significantly fewer subjects, however, reported that their 
chest pain was deteriorating; such patients have been found previously to have poorer 
prognoses.14 Overall, therefore, the intervention caused a small but important 
improvement in chest pain. Once again, these findings are in line with those of the 
Belfast study, where health promotion was found to reduce angina.9 

Anxiety and depression
Intervention produced no significant improvement in hospital anxiety and depression 
scores or in the mental health domain of the SF-36. However, at baseline only 14% of 
subjects were anxious and 6% depressed (hospital anxiety and depression score >10). 
These estimates and the baseline mental health scores were similar to those expected in 
the general population,12 17 18 so it was unsurprising that there were no psychological 
benefits from intervention. 

Most previous studies of anxiety and depression in coronary heart disease have been 
conducted on patients soon after myocardial infarction, when their psychological distress 
peaks.19 Among patients with coronary heart disease in general practice, however, 
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recent myocardial infarction is uncommon.10 Our results suggest that anxiety and 
depression do not warrant additional attention in patients with stable coronary heart 
disease. It was reassuring, however, that the pursuit of comprehensive secondary 
prevention did not lead to increased psychological distress. 

Use of health services
To assess the wider impact of improved general health on patients we studied their use 
of health services. These patients were high users: a quarter of subjects required hospital 
admissions in the year before the study. During the study year, however, there was a 
significant reduction in the numbers of patients in the intervention group requiring 
hospital admissions. We would not expect the increased secondary prevention to have 
such an immediate effect, and, indeed, there were no significant reductions in deaths or 
non-fatal myocardial infarctions. Neither did the fall in other “cardiac” admissions fully 
account for the difference. It is possible, however, that improved general health and 
closer monitoring helped to avoid other hospital admissions. 

Relevance and limitations
Our study relied on self completed questionnaires to measure health, but we used 
instruments that have been validated and used extensively.11–15 Recruitment rates of 
general practices and patients were good, and differences between respondents and non-
respondents were modest.10 There were few exclusions and response rates were good, so 
the sample was reasonably representative of northeast Scotland. Local factors may affect 
results of clinics in other regions or countries, but the concordance between our results 
and those of the most similar previous study (in Belfast)9 16 suggests that our results will 
be widely relevant. A follow up of one year is relatively short, but improvements in 
secondary prevention should lead to medium and long term reductions in cardiovascular 
events and deaths. Longer term follow up is planned to study this. 

Conclusions
Overall, secondary prevention clinics improved patients' health. Most benefit was in 
functional status, but there were also improvements in chest pain and less need for 
hospital admissions. Targeting secondary prevention in a general practice population can 
achieve significant and important benefits to patients' health within the first year. 
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Table 1. Characteristics of control and intervention group at baseline 

Table 2. Mean changes in SF-36 scores between baseline and one year in intervention and 
control groups 

Table 3. Hospital anxiety and depression scores at baseline and one year for intervention 
and control groups 

   
Write to PMC | PMC Home | PubMed

NCBI | U.S. National Library of Medicine
NIH | Department of Health and Human Services

Privacy Policy | Disclaimer | Freedom of Information Act

file:///D|/Mijn%20documenten/juni-2005/campbell-1998.htm (10 of 10) [15-06-2005 15:40:52]

mailto:pubmedcentral@nih.gov
http://www.pubmedcentral.gov/index.html
http://www.pubmed.gov/
http://www.ncbi.nlm.nih.gov/
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.os.dhhs.gov/
http://www.pubmedcentral.gov/about/privacypolicy.html
http://www.ncbi.nlm.nih.gov/About/disclaimer.html
http://www.nih.gov/icd/od/foia/index.htm


PubMedCentral, Table 1:BMJ. 1998 May 9; 316(7142): 1434–1437.

Volume 316 Number 7142, 9 May 1998
Table 1. Characteristics of control and intervention group at baseline 

No of subjects (intervention/ 
control)

Intervention group Control group 

No (%) of men 593/580 346 (58) 339 (58) 

No (%) with angina at baseline* 554/544 273 (49) 279 (51) 

No (%) admitted to hospital in 
previous year

540/518 132 (24) 137 (26) 

No (%) with myocardial 
infarction

593/580 273 (46) 255 (44) 

Median (interquartile range) 
years since myocardial 
infarction

271/254 5 (8) 6 (8) 

Mean (SD) age 593/580 65.9 (7.9) 66.3 (8.3) 

Mean (SD) SF-36 scores:

   Physical 573/555 58.6 (25.7) 57.1 (25.1) 

   Social 592/579 77.3 (26.4) 76.1 (25.9) 

   Role physical 550/532 49.7 (43.6) 47.9 (42.4) 

   Role emotional 545/529 67.2 (41.4) 67.3 (41.4) 

   Mental 575/563 75.7 (17.6) 73.9 (17.8) 

   Energy 577/563 54.2 (22.3) 51.3 (21.2) 

   Pain 590/576 64.8 (26.4) 62.9 (25.5) 

   General 552/539 56.5 (22.7) 54.7 (21.9)

Number of subjects with chest pain in the past week.

BMJ. 1998 May 9; 316(7142): 1434–1437.
Copyright © 1998, British Medical Journal
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PubMedCentral, Table 2:BMJ. 1998 May 9; 316(7142): 1434–1437.

Volume 316 Number 7142, 9 May 1998
Table 2. Mean changes in SF-36 scores between baseline and one year in intervention and 
control groups 

Domain
No of subjects 
(intervention/ 

control)

Mean change in score

Adjusted 
difference (95% 

CI)*
P value 

Intervention group
Control 
group 

Physical 554/541 2.28 −1.58
4.33 (2.12 to 

6.54)
<0.001 

Social 590/577 0.20 −2.79
3.51 (0.94 to 

6.08)
0.007 

Role physical 511/497 4.71 −3.04
8.52 (4.16 to 

12.88)
<0.001 

Role emotional 493/491 2.08 −2.42
4.66 (0.11 to 

9.21)
0.045 

Mental 556/532 0.32 −0.13
1.05 (−0.50 to 

2.61)
0.185 

Energy 559/545 1.52 0.71 1.58 (−0.17 to 
3.33)

0.077 

Pain 583/569 1.45 −0.33
2.50 (0.18 to 

4.83)
0.035 

General 514/496 1.06 −0.82
2.34 (0.50 to 

4.19)
0.013

Adjusted for age and baseline performance.

BMJ. 1998 May 9; 316(7142): 1434–1437.
Copyright © 1998, British Medical Journal
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PubMedCentral, Table 3:BMJ. 1998 May 9; 316(7142): 1434–1437.

Volume 316 Number 7142, 9 May 1998
Table 3. Hospital anxiety and depression scores at baseline and one year for intervention and 
control groups 

No of subjects

Mean scores

Difference (95% CI) P value*

Baseline 1 year 

Anxiety:

   Intervention 556 5.78 5.77 0.01 (−0.24 to 0.26) 0.932 

   Control 552 6.14 6.19 −0.05 (−0.27 to 0.17) 0.660 

Depression:

   Intervention 568 4.50 4.38 0.11 (−0.09 to 0.32) 0.281 

   Control 556 4.63 4.60 0.03 (−0.18 to 0.23) 0.794

Paired samples t test.

BMJ. 1998 May 9; 316(7142): 1434–1437.
Copyright © 1998, British Medical Journal
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