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Abstract

Objective : To assess the value of health education for patientswith anginain reducing risk factors for cardiovascular disease and
lessening the effect of angina on everyday activities.

Design : Randomised controlled trial of personal health education given every four months.

Setting : 18 general practicesin the greater Belfast area.

Subjects : 688 patients aged less than 75 years and known to have had angina for at least six months; 342 randomised to receive
education and 346 to no education.

Main outcome measur es : Restriction of everyday activities, dietary habit, smoking habit, frequency of physical exercise; blood
pressure, body mass index, and serum total cholesterol concentration at entry to trial and after two years.

Results: 317 in the intervention group and 300 in the control group completed the trial. At the two year review more of the
intervention group (140, 44%) reported taking daily physical exercise than the control group (70, 24%). The intervention group
also reported eating a healthier diet than the control group and less restriction by anginain any everyday activity. No significant
differences were found between the groups in smoking habit, systolic or diastolic blood pressure, cholesterol concentration, or
body mass index.

Conclusion : Despite having no significant effect on objective cardiovascular risk factors, personal health education of patients
with angina seems to increase exercise and improve dietary habitsand is effective in lessening the restriction of everyday
activities.
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implications
. implications
. Health education for patients with angina

. Inthisstudy persona health education improved patients dietary habits, increased their frequency of taking
physical exercise, and decreased their restriction of activity by angina

. Patients receiving personal health education reported increased use of prophylactic drugs
. No improvements were seen in blood pressure, cholesterol concentration, or rate of stopping smoking

. Health education can improve the quality of life of patients with angina and should be incorporated into routine
carein genera practice

Introduction
Cardiovascular disease is the main cause of premature death in Northern Ireland.1

Although the risk of cardiovascular disease can be reduced by primary prevention,2:3 trials of interventionsin general practice have
reported poor success.* RF 4-7* Secondary prevention can aso be effective.* RF 8-10* Changesin exercise, diet, and smoking
have been shown to produce regression of stenotic lesions on coronary arteriography.11

A mass public health education programme is aiming to increase awareness of healthy lifestylesin Northern Ireland.12 We studied
the value of secondary prevention for high risk patients in general practice by giving personal health education to patientswith
angina. Anginais associated with increased cardiovascular mortality and restriction of everyday activities.* RF 13-18*

Patients and methods

Patients were identified from 18 group general practices inthe greater Belfast area. General practitioners were asked to identify
patients aged under 75 years who had had angina for at least six months and did not have any other severe illness. Anginawas
defined as recurrent, transient, and reproducibl e discomfort in the chest, arms, jaw, or shoulders, the discomfort being reproduced
by physical exertion or emotional excitement and relieved by rest or drugs.

We sent letters to 1431 patients, asking for their consent to be interviewed by a research worker interested in angina. Theinitial
appointment took place in the patient's local health centre or surgery or in their own home. Trained health visitors asked questions
about the effect of angina on everyday activities, the frequency of attacks of angina, drugs taken, smoking exercise, and diet. They
also administered a questionnaire to determine intake of various foods based on that used in a Department of Health and Social
Services survey in Northern Ireland.19

Exercise levels were rated as the number of episodes each week of physical activity sustained for at least 20 minutes. Patients
height (Microtois tape, Raven Equipment, Dunnow), weight (Seascales, Seca, Birmingham), blood pressure (random zero
sphygmomanometer, Hawksley and Son, Lancing), and breath carbon monoxide concentration (Smokerlyzer, Bedfont Technical
Instruments, Sittingbourne) were measured. An electrocardiogram was recorded and a sample of blood taken for measurement of
serum cholesterol and thiocyanate concentration and a urine sample for cotinine assay.

Each subject was then randomly allocated to one of two groups. The health visitor opened an opaque, sealed, and numbered
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envelope containing the allocation, which had been generated by a computer program using random permuted blocks.

For the control group the interview ended at this point. Patientsin the intervention group were given practical relevant advice
regarding cardiovascular risk factors. They were reviewed at four monthly intervals and given appropriate health education. After
two years both groups were reviewed by a research worker who had not previously been involved with the subjects.

Statistical methods

Comparisons between the control and intervention groups were done by X2 analysis. Analysis of variance was used to compare
measurements of blood pressure, cholesterol, and body mass index between the two groups. Paired t tests were used to comparethe
differences within the control and intervention groups. Logistic regression was used to compare the mortality in the two groups.

A previous study of patients with anginain general practiceidentified 22% with "severe" angina - that is, they had attacks once or
more a day when walking on the level and during sexual activity, sport, housework, or shopping.18 We estimated that effective
intervention should reduce this to about 10%. We calculated that we would require 325 patients in each group to show a significant
difference at the 5% level of probability. To alow for numbers diminishing through default or death we tried to recruit 350 to each

group.
Results

A total of 688 patients entered the study. Of the 342 in the intervention group, 317 completed the study, 13 died, and 12 defaulted
from review. Of the 346 in the control group, 300 completed, 29 died, and 17 defaulted. No significant differenceswere found
between the two groups at baseline (table ).

TABLE | - Characteristics of intervention and control groups at entry to tri al
I ntervention Control group
group (n=342) (n=346) Si gni fi cance

Age (years):

Mean ( SD) 62.7 (7.1) 63.6 (6-8) P=0. 097
Range 38-74 39- 74
Sex:
Mal e 203 205 X2=0.000, P=1.0
Femal e 139 141
Soci al cl ass:
| and 11 37 35
[1l non-manual and X2=0. 49, P=0.78
manual 157 168
|V and V 148 143
Fam |y history of heart disease:
Yes 223 231 X2=0. 18, P=0.66
No 119 115
Previ ous nmyocardi al infarction:
Yes 150 159 X2=0.22, P=0.63
No 192 187

El ectrocar di ographi ¢ evi dence of ischaem a:
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Yes 212 216 X2=0. 0016,
No 130 130 P=0. 96
No of cigarettes snoked/ day:
None 272 268
1-10 43 44 X2=0. 84, df =2,
11- 20 21 26 P=0. 84
>20 6 8
Severity of angina:
Sever e* 21 18 X2=0.13, P=0.71
Not severe 321 328

*Severe angi na defined as attacks occurring once or nore per day when
wal king on the level and in sex, sport, housework, or shopping.

Table Il shows that the reported frequency of physical exercisewas similar in the two groupsinitially. At review, more of the
intervention group (140, 44%) than the control group (70, 24%) took daily physical exercise (seven or more times per week). More
of the intervention group reported increased activity and fewer reported decreased activity compared with the control group (table
).

TABLE Il - Frequency of physical exercise in patients with angi na at
baseline and review after two years. Val ues are nunbers (percentages)

At baseline At revi ew

[N o I ) e e
epi sodes/ I ntervention Control group I ntervention Control group
week group (n=317) (n=300) group (n=317) (n=300)

0 47 (15) 33 (11) 46 (15) 71 (24)
1-2 57 (18) 50 (17) 31 (10) 58 (19)
3-4 49 (15) 42 (14) 46 (15) 33 (11)
5-6 42 (13) 49 (16) 54 (17) 68 (23)
7-10 59 (19) 64 (21) 93 (29) 53 (18)
>=11 63 (20) 62 (21) 47 (15) 17 (6)

X2 for trend=29.69, df=1; P<0.0001.
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TABLE II1 - Changes in frequency of physical exercise in patients with angi na
bet ween baseline and review at two years

I ntervention group Control group
I ncreased 108 (34) 63 (21)
No change 120 (38) 74 (25)
Decr eased 89 (28) 163 (54)

X2 for trend=35.66, df=1; P<0.0001.

Initially the eating patterns of the two groups did not differ, but at review more of the intervention group reported improved dietary
habits (table V). More people in the control group reported an increase than a decrease in the frequency of eating poultry, green
vegetables, and high fibre foods - that is, animproved dietary habit - but more people also reported eating increased amounts of
fried food, biscuits, sweets, and saturated fat.

TABLE IV - Changes in eating habits anbng patients with angi na bet ween
baseline and review at two years. Values are nunbers of patients

| mpr oved* No change Det eri or at ed
I ntervention Contr ol | nt erventi on Contr ol I ntervention
Cont r ol X2 for
Food group group group group group
gr oup trend P Val ue
Poul try 100 78 175 173 42
59 5. 39 0. 02
G een veget abl es 139 113 146 122 32
65 9. 66 0. 002
H gh fibre food 115 88 175 170 27
42 6. 04 0.01
Red neat 178 142 95 115 43
59 7.79 0. 005
Fried food 85 79 168 127 64
94 3.99 0. 045
Bi scuits and sweets 116 79 134 128 67
103 14. 53 0. 0001
Saturated fat 33 25 250 220 34
55 6. 13 0. 013

*| nproved=i ncreased frequency of eating poultry, green vegetables, and high
fibre food and decreased frequency of eating red neat, fried foods, biscuits,
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sweets, and saturated fat.

Of the 688 patients who entered the study, 187 stated that they had never smoked and 501 said that they had ever smoked. Of these
501, 148 said that they still smoked cigarettes and 31 that they smoked cigars or a pipe. Measurements of breath carbon monoxide,
serum thiocyanate, and urinary cotinine concentrationswere fully completed for 460 of the reported non-smokers and showed that
28 (6%) of the reported non- smokers had valuesthat were more than two standard deviations above the mean for non-smokers and
similar to values for those who reported smoking cigarettes.

The reported rate of stopping smoking at review was 21.5% (14/65) in the intervention group and 17.7% (11/ 62) in the control
group. This difference was not statistically significant (P=0.82). There was also no difference in the number of patients who had
increased or decreased their smoking between the groups.

At baseline there was no significant difference between the two groupsin reported restriction of activities (table V). At review 27
(8.5%) of the intervention group claimed no restriction compared with eight (2.7%) of the control group (P=0.003). The numbers
with severe anginafell from 39 (5.7%) initialy to 22 (3.6%) at review, but there was no significant difference between the groups.
The mean number of episodes of angina per week in the intervention group decreased from 3.2 (95% confidenceinterval 2.7 to
3.7) at basdlineto 2.6 (1.7 to 3.5) at review (P=0.04), but no significant change was seen in the control group (2.5 (2.1t0 2.9) at
baseline and 2.14 (1.7 to 2.5) at review (P=0.13)).

TABLE V - Effect of angina on everyday activities. Values are nunbers
(percent ages) of patients

Restricted Not restricted
Not applicable
At basel i ne At review At basel i ne

At review At basel i ne At review

I ntervention Control | nterventi on Control I nterventi on
Cont r ol | nt erventi on Cont r ol I ntervention Control Intervention Contro
Activity gr oup gr oup gr oup gr oup gr oup
group group group group gr oup group group
D stance of wal ki ng 201 (64) 181 (60) 177 (56) 173 (58) 114 (36)
118 (39) 139 (44) 122 (41) 1 (0.3) 1 (0.3) 2 (0.6) 5 (2)
Speed of wal ki ng 279 (72) 229 (76) 210 (66) 198 (66) 87 (27)
70 (23) 106 (33) 97 (32) 1 (0.3) 1 (0.3) 2 (0.6) 5 (2)
Sports 60 (19) 63 (21) 57 (18) 64 (21) 49 (15)
53 (17) 34 (11) 41 (14) 215 (68) 184 (61) 226 (71) 195 (65)
Sex 68 (21) 65 (22) 64 (20) 74 (25) 121 (38)
118 (39) 118 (37) 104 (35) 128 (40) 117 (39) 135 (43) 122 (41)
Housewor k 182 (57) 118 (59) 161 (51) 166 (55) 117 (37)
94 (31) 141 (45) 112 (37) 18 (6) 28 (9) 15 (5) 22 (7)
Shoppi ng 125 (40) 105 (35) 147 (46) 151 (50) 166 (52)
172 (57) 151 (48) 135 (45) 26 (8) 24 (8) 19 (6) 14 (5)
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Clinmbing stairs 254 (80) 245 (82) 238 (75) 227 (76) 60 (19)

52 (17) 73 (23) 65 (22) 2 (0.6) 3 (1) 6 (2) 8 (3)
Carryi ng objects 241 (76) 234 (78) 258 (81) 255 (85) 47 (15)

35 (12) 48 (15) 31 (10) 29 (9) 31 (10) 12 (4) 14 (5)
Soci al visiting 72 (23) 58 (19) 78 (25) 72 (24) 239 (75)

235 (78) 228 (72) 212 (71) 6 (2) 7 (2) 12 (4) 16 (5)
Driving a car 23 (7) 27 (9) 38 (12) 28 (9) 127 (40)

102 (34) 112 (35) 105 (35) 166 (52) 172 (57) 167 (53) 167 (56)

At baseline 252 (36.6%) patients reported taking prophylactic drugs for anginawith no significant difference between the groups.
At review significantly more of the intervention group (166 (53%)) than the control group (120 (40%)) did so (P=0.004).

The groups did not differ significantly either initially or at review with regard to systolic or diastolic blood pressure, serum
cholesteral concentration, or body mass index (table VI). Diastolic blood pressure and body mass index fell in both groups over the
study period (P<0.0001). The intervention group showed a significant reduction in serum cholesterol concentration (P=0.003) of
2.4% but the fall was not significantly different from that in the control group (P=0.06).

TABLE VI - Mean val ues of cardiovascular risk factors in patients with angi na
at baseline and review

Mean difference

Basel i ne Revi ew (95% confi dence

i nterval) % Reduct i on P Val ue
Systolic blood pressure (mm Hg):

I ntervention group (n=317) 137. 2 136.5 0.59 (-1.75 to 2.93)
0.4 0.616

Control group (n=300) 137.0 136.0 0.98 (-1.64 to 3.60)
0.7 0. 459
Di astolic blood pressure (nm Hg):

I ntervention group (n=317) 83.1 76.9 6.1 (4.8 to 7.5)
7.4 <0. 0001

Control group (n=300) 82.0 77.0 5.0 (3.4 to 6.5)
6.1 <0. 0001
Serum chol esterol (mmol/1):

I nt ervention group (n=313) 6.2 6. 05 0.15 (0.05 to 0.25)
2.4 0. 003

Control group (n=285) 6.12 6. 08 0.03 (-0.91 to 0.97)
0.5 0. 439
Body mass i ndex:

I ntervention group (n=317) 27.3 26.8 0.5 (0.28 to 0.72)
1.8 <0. 0001

Control group (n=300) 27. 4 26.8 0.5 (0.29 to 0.71)
1.9 <0. 0001

There were 29 deaths the control group and 13 in the intervention group. The relative odds of death in the control group was 2.32
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(95% confidence interval 1.18 to 4.53). Ten of the deaths in the intervention group and 28 in the control group were attributed to
cardiovascular causes. The relative odds of death was 2.20 (1.06 to 4.57) after age, sex, history of myocardial infarction, blood
pressure, cholesterol, body mass index, smoking status, family history, social class, diabetes, and recent worsening of angina were
adjusted for.

Discussion

We have shown benefits from secondary prevention of cardiovascular disease for a group of high risk patients. Although there was
no difference in values of risk factors between the intervention and control groups at review, patients in the intervention group
were significantly less restricted by their angina than the control group.

The dight reductions in systolic blood pressure and significant reductions in diastolic blood pressure seen in both groups may have
been partly due to an accommaodation effect from repeated measurements?0.21 but also to the reduction in body mass index.22 The
reductions in diastolic blood pressure and body mass index in both groups suggest that the present medical care of patientswith
anginain combination with a background public health education campaign in effective. Additional personal health education
could not be justified on the basis of these observations.

Lifestyle habits

Though elderly patients with angina might be expected to becomeless active over two years, only 28% of the intervention group
compared with 54% of the control groups did so, and significantly more of the intervention group increased their frequency of
physical exercise. We did not validate patients reporting of their activities and some reporting bias may have occurred. However,
the difference between the groups is in keeping with the intervention group's reporting of less restriction of activity.

The patterns of restriction of activities differed and werenot directly related to physical effort or exercise tolerance. Psychological
factors are obviously aso important.L/ The percentage of patients in the intervention group who took drugs prophylactically
increased significantly. This behaviour could have caused areduction in symptoms.

There was no significant difference in reported rates of giving up smoking cigarettes between the two groups. Education aimed at
smoking may be more effective in specific programmes than as part of a multifactorial programme.€

The intervention group reported eating a healthier diet than the control group at review. The education may have encouraged the
intervention group to report a more healthy diet than they were actually eating. We tried to minimise such bias by using someone
unknown to the patient to make the review observations. Corroboration of dietary habit was not feasible in this study, but
questionnaires are often used to assess diet.23

Changing diet has been shown to reduce serum cholesterol concentration,24.2> but we found no such correlation. This may be
because food frequency questionnaires reflect trends in dietary habits but cannot accurately quantify intake.

Mortality

Logistic regression analysis did not explain the mortality difference between the two groups. Although there were no significant
differencesin objective risk factors, the improved wellbeing resulting from increased physical exercise and a healthy diet may have
had an effect on coronary mortality. The observation could be a chance occurrence, but we should remember that psychological

factors affect patients with angina.

Thiswork was funded by the Medical Research Council. We wish to thank our statistician, Dr D Merrett; the health visitorswho
carried out the fieldwork; and our secretary, Miss C Agnew.
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