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The effects of postnatal health education for mothers on
infant care and family planning practices in Nepal: a
randomised controlled trial
Alison Bolam, Dharma S Manandhar, Purna Shrestha, Matthew Ellis, Anthony M de L Costello

Abstract
Objectives: To evaluate impact of postnatal health
education for mothers on infant care and postnatal
family planning practices in Nepal.
Design: Randomised controlled trial with community
follow up at 3 and 6 months post partum by interview.
Initial household survey of study areas to identify all
pregnant women to facilitate follow up.
Setting: Main maternity hospital in Kathmandu,
Nepal. Follow up in urban Kathmandu and a
periurban area southwest of the city.
Subjects: 540 mothers randomly allocated to one of
four groups: health education immediately after birth
and three months later (group A), at birth only
(group B), at three months only (group C), or none
(group D).
Interventions: Structured baseline household
questionnaire; 20 minute, one to one health education
at birth and three months later.
Main outcome measures: Duration of exclusive
breast feeding, appropriate immunisation of infant,
knowledge of oral rehydration solution and need to
continue breast feeding in diarrhoea, knowledge of
infant signs suggesting pneumonia, uptake of
postnatal family planning.
Results: Mothers in groups A and B (received health
education at birth) were slightly more likely to use
contraception at six months after birth compared with
mothers in groups C and D (no health education at
birth) (odds ratio 1.62, 95% confidence interval 1.06
to 2.5). There were no other significant differences
between groups with regards to infant feeding, infant
care, or immunisation.
Conclusions: Our findings suggest that the
recommended practice of individual health education
for postnatal mothers in poor communities has no
impact on infant feeding, care, or immunisation,
although uptake of family planning may be slightly
enhanced.

Introduction
The rational approach to health promotion—that
information given by health workers during clinic
based or community based contacts will bring about a
change in health behaviour—is still an integral part of

primary healthcare strategies.1 2 In practice, opportuni-
ties for one to one health education are given low pri-
ority by busy health workers. A survey of perinatal
services across India reported that opportunities to
give health education messages to mothers in the com-
munity were invariably missed.3

The effectiveness of health education has also been
questioned. A recent review of over 500 articles about
health education in developing countries found that
only 11% described and evaluated actual attempts at
health education. Of these, four described randomised
studies and only three fulfilled the author’s criteria for
a rigorously designed evaluation.4 In countries with few
resources there is also a trade off between impact and
sustainability. Interventions that are considered suc-
cessful usually result from small scale, well resourced
projects which cannot be reproduced on a large scale.
One non-randomised evaluation of an initiative to
encourage postnatal health education in a district hos-
pital in Bihar, India, did show significant improvements
in early breast feeding practices, although health
education by the health workers was not maintained in
the longer term.5

With increasing use of hospital maternity and
immunisation services, especially in urban areas of the
developing world,6 perinatal contact with mothers rep-
resents an opportunity for health education about
infant care and family planning. In developing
countries 50-60% of infant deaths occur in the neo-
natal period,7 and mortality from acute respiratory
infections is highest in the first two months of life, when
a mother’s response to warning signs is crucial for sur-
vival. Failure to use postnatal contraception may also
lead to an early repeat pregnancy, with attendant risks
to maternal health.

In our study, the prospectively defined hypothesis
was that one to one postnatal health education for
mothers would positively affect their subsequent
knowledge of and practices about infant care and
family planning. Because an intervention should be
feasible and sustainable on a large scale, education was
restricted to a maximum of two contacts. Clinical
objectives were to evaluate the impact of the interven-
tion on uptake of immunisation, knowledge about and
care of acute respiratory infections and diarrhoea in
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infants, the duration of exclusive breast feeding, infant
growth, and use of postnatal family planning services.

Subjects and methods
The study was conducted from November 1994 to May
1996. Oral consent from mothers for inclusion in the
study was obtained before assignment. The study
received ethical approval from the Nepal Health
Research Council.

Setting
Nepal is one of the least developed countries in the
world, with an infant mortality of 98/1000 live births,
maternal mortality of 1500/100 000 live births, 26%
adult literacy, and a prevalence of contraceptive use of
23%.8 The estimated population of Kathmandu
municipality is 500 000, with an annual urban growth
rate of 7.4%.9 Prasuti Griha is the main government
funded maternity hospital in Kathmandu, with 250
beds, 15 000 deliveries annually, and outpatient
services for the local urban and surrounding
populations. As there are no formal addresses in Kath-
mandu, a house to house survey of two communities
was conducted before the study. Kirtipur is a periurban
area 5 km south west of the hospital that contains 3663
households with a total population of 21 368. It is a
settled community of mainly wage labourers and farm-
ers. Kalimati is an urban area of central Kathmandu
situated 2 km from Prasuti Griha and containing 2467
households with a total population of 13 875. This is a
mixed community of long term residents and recent
migrants.

Eligibility
All pregnant women admitted to Prasuti Griha hospi-
tal for delivery residing in these two communities were
eligible for entry to the trial. Two mothers entered into

the trial whose deliveries resulted in a stillbirth were
withdrawn from the trial and received neither the
intervention nor follow up.

Protocol
The health education intervention was developed with
hospital staff in collaboration with consultants experi-
enced in health education and women’s development.
Three female health educators, two midwives, and one
community health worker were trained to give the
health education. All were fluent in the two local
languages, Nepali and Newari, and conducted the edu-
cation intervention in the appropriate language. The
health education session lasted about 20 minutes and
was designed to be interactive and supportive rather
than prescriptive in style. It was tested beforehand with
20 mothers, and modifications were made in the light
of this experience. The health educators were
monitored weekly during the trial by two principal
investigators to check the quality of the intervention
with regards to the content and the style of delivery,
especially the level of interaction, and constructive
critical feedback was given.

The first education session was conducted in a
quiet room before discharge from the hospital. On
average, seven mothers were enrolled in the trial each
week from 250-300 admissions to the postnatal wards,
so the risks of contamination (mothers in different
groups sharing information) were negligible given that
mothers were seen individually for the education inter-
vention. The second education session was conducted
in the mothers’ home three months after delivery
(mean length of time 14.1 (SD 2.4) weeks).

Although the health education given at birth and
three months covered broadly the same areas, more
emphasis was placed on the importance of exclusive
breast feeding in the first session and on the need for
family planning in the second session. The topics cov-
ered were infant feeding, treatment of diarrhoea,
recognition of and response to symptoms suggesting
acute respiratory infection in young infants, the
importance of immunisation, and the importance of
contraception after the puerperium. For each topic, the
mothers were initially asked questions (such as, “How
are you planning to feed your baby?” and “How would
you know if your baby had pneumonia?”) and given
time to respond to encourage interaction. A discussion
would follow depending on the response. For each
topic, the discussion led on to the health educator giv-
ing key messages (see box) illustrated with large
pictures on a cloth flip chart developed by local artists
from health materials supplied by Unicef.

At the end of each session the health educator
repeated the key messages covered and asked the
mother if she had any other questions.

Outcome measures
After birth, data were collected on the pregnancy;
mode and outcome of delivery; and infant gestational
age, birth weight, length, and head circumference.
Infant weight was measured to the nearest 50 g with a
Soenhle electric infant weighing scale. Infant length
was measured to the nearest 0.5 cm with a Rollametre
(Child Growth Foundation), and head circumference
was measured to the nearest 0.1 cm with a tape meas-
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ure. Gestational age was assessed by the Parkin
method.10

Women were followed up at 3 and 6 months post
partum in their homes, when data relating to our out-
come measures were collected. Primary outcomes were
the duration of exclusive breast feeding; mothers’
knowledge of important signs of pneumonia and
appropriate management of diarrhoea (mothers were
asked: “How do you know if your baby with cough has
pneumonia?” and, “If your baby has diarrhoea how
must you care for him?”); uptake of immunisation; and
use of postnatal family planning services. A secondary
outcome was infant nutritional status.

Sample size
To assess the baseline situation we reviewed recent
national survey data and conducted a pilot survey at
the hospital outpatient clinic of 200 postnatal
mothers—100 at birth and 100 at up to 4 months post
partum.

Duration of exclusive breast feeding—The pilot survey
showed 34% mothers were exclusively breast feeding at
4 months post partum. These were well motivated
women attending the hospital postnatally for infant
immunisation. Another study of breast feeding
practices in Nepal showed that only 20% of infants in
Kathmandu were exclusively breast fed by 4 months of
age.11 We hypothesised that 25% of mothers with no
educational intervention would exclusively breast feed
at 4 months, with an improvement to 40% in the inter-
vention group: to detect this difference with 95% confi-
dence limits and a power of 80%, we needed to enter
165 mothers into each group.

Infant nutritional status—If education helps to
prolong the duration of exclusive breast feeding, nutri-
tional outcome might be improved. Assuming infants
of mothers receiving the intervention grew on average
along the 50th centile for British infants, a difference of
300 g in weight at 6 months (3.8%) between the group
receiving no education with the two groups receiving
health education at birth would be detected with 95%
confidence limits and a power of 80% with sample sizes
of 131 and 262.

Mothers’ knowledge of managing infant diarrhoea and
acute respiratory infection—A Nepal national survey in
1994 found that only 37% of urban children with diar-
rhoea received oral rehydration solution.12 In Pakistan
few mothers spontaneously mentioned rapid breath-
ing as a sign of pneumonia,13 and in the Philippines
only 22% of cases of severe acute respiratory infection
were recognised as severe by the mothers.14 We
hypothesised that 40% of control mothers and 60% of
intervention mothers would correctly describe the
signs of pneumonia and how to manage diarrhoea,
requiring 107 mothers in each group (95% confidence
interval, power 80%).

Immunisation uptake—In 1991 in Nepal 74% of chil-
dren aged 12 months had received three doses of
diphtheria and pertussis vaccine and oral polio
vaccine, and 81% were vaccinated against tuberculo-
sis.15 We hypothesised that 40% of control and 60% of
intervention infants would be fully immunised by 6
months of age, requiring 107 mothers in each group
(95% confidence interval, power 80%).

Family planning—In our pilot survey 20% of post-
natal mothers were using a method of contraception at
4 months. Use of contraceptives by currently married
women nationally was estimated at 14%,15 but this can
be assumed to be higher in urban areas. We
hypothesised a 20% uptake of contraception in the

Key messages given by health educators

Infant feeding—The advantages of breast feeding (it is
clean, nutritious, prevents infection, helps family
planning); the dangers of bottle feeding (risk of
diarrhoea, reduction in mother’s milk supply); how to
increase the supply of breast milk (maternal diet, fluids,
feeding soon after birth)
Diarrhoea—The dangers of diarrhoea; what to do if the
infant develops diarrhoea (continue breast feeding,
give oral rehydration solution, go to a health centre or
doctor if diarrhoea persists)
Symptoms and response to acute respiratory infection—Visit
a health worker if the infant develops cough, chest
indrawing, fast breathing, or poor feeding
Immunisation—The importance of full immunisation;
where to go for the first or subsequent injections
Family planning—The importance of restarting
contraception no later than 8 weeks after birth; the
location of the nearest family planning clinic; the
choice of methods; the availability of sterilisation
services at the hospital

Table 1 Baseline details of 540 mothers and infants recruited for study. Values are
numbers (percentages) unless stated otherwise

Intervention group* All
subjects
(n=540)Variable

Group A
(n=135)

Group B
(n=135)

Group C
(n=135)

Group D
(n=135)

Mothers

Mean (SD) age (years) (n=538) 23.4 (4.0) 23.2 (4.3) 23.1 (4.2) 24.0 (3.4) 23.4 (4.0)

Parity (n=510):

Primigravida 61 (50) 65 (50) 77 (60) 68 (53) 271 (53)

Multigravida 62 (50) 65 (50) 52 (40) 60 (47) 239 (47)

Area of living:

Periurban 51 (37) 54 (40) 45 (33) 50 (38) 200 (37)

Urban 84 (63) 81 (60) 90 (67) 85 (62) 340 (63)

Woman’s occupation (n=508):

Housewife 102 (84) 106 (82) 111 (86) 102 (80) 421 (83)

Other 20 (16) 24 (18) 18 (14) 25 (20) 87 (17)

Woman’s educational status (n=509):

Illiterate 39 (32) 26 (20) 37 (29) 38 (30) 140 (28)

Literate up to primary level only 26 (21) 38 (30) 31 (15) 27 (21) 122 (24)

Secondary level and above 58 (48) 66 (50) 60 (47) 63 (49) 247 (49)

Husband’s monthly income (n=500):

Low (<$20) 6 (5) 10 (8) 6 (5) 3 (2) 25 (5)

Medium ($20-100) 102 (84) 96 (74) 99 (80) 105 (84) 402 (81)

High (>$100) 14 (12) 23 (18) 19 (15) 17 (14) 73 (15)

Delivery mode:

Normal 122 (90) 118 (87) 111 (82) 105 (78) 456 (84)

Assisted vaginal or caesarean
section

13 (10) 17 (13) 24 (18) 30 (22) 85 (16)

Infants

Sex:

Male 75 (55) 60 (45) 63 (47) 67 (49) 265 (49)

Female 60 (45) 75 (55) 72 (53) 68 (51) 275 (51)

Mean (SD) weight (kg) (n=533) 2.75 (0.4) 2.75 (0.4) 2.78 (0.5) 2.67 (0.5) 2.74 (0.5)

Mean (SD) length (cm) (n=528) 48.5 (2.7) 48.6 (2.8) 48.7 (3.3) 48.3 (3.4) 48.5 (3.1)

Mean (SD) head circumference (cm)
(n=531)

33.6 (1.3) 33.8 (2.3) 33.8 (1.9) 33.9 (2.9) 33.8 (2.2)

Mean (SD) gestation (weeks)
(n=514)

39.3 (2.2) 39.4 (1.7) 39.4 (1.8) 39.1 (2.4) 39.3 (2.0)

*Group A=health education given immediately after birth and 3 months later; group B=education given at
birth only; group C=education given at 3 months only; group D=no education given.
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control group by 6 months post partum and an
improvement to 33% in the intervention group,
requiring 195 mothers in each group (95% confidence
interval, power 80%).

Using these figures, we enrolled 540 subjects in
order to compare four subgroups: mothers receiving
health education immediately after birth and at 3
months post partum (group A), health education at
birth only (group B), health education at three months
only (group C), or no health education at all (group D).
For outcomes at three months, we combined groups A
and B as the intervention group and C and D as the
control group. For the outcomes at 6 months, the
groups were compared individually.

Randomisation and blinding
The unit of randomisation was the individual mother.
Restricted randomisation was used in blocks of 20,
each block consisting of a random ordering of the
numbers 0-19. Numbers 0-4, 5-9, 10-14, and 15-19
were assigned to groups A to D respectively. The details
of allocation to groups for consecutively recruited
mothers were in sealed envelopes. Timing of
assignment was when a mother was identified by the
research team either in labour or shortly after delivery.
A member of the research team checked the hospital
admission register at least twice each day between 7 am
and 8 pm. The generator of the assignment was not
involved in the execution of the allocation. There were
no prospectively defined rules for stopping the trial.

Clearly, the mothers recruited and the health edu-
cators were not blind to the assignment of mothers to
different groups. The outcome assessors were always
blind to the assignment at both the 3 and 6 month fol-
low up visits. Staff who were involved in data collection
at the 3 month follow up were not involved in data col-
lection at 6 months. The data analysts were not blind to
the coding of the groups.

Statistical analysis
To estimate the effect of the trial intervention between
the groups we measured the mean differences, 95%
confidence intervals, and P values for continuous data,
and the odds ratios, 95% confidence intervals, and P
values for categorical data. We used the Mantel-
Haenszel test to check for heterogeneity of categorical
data, giving ÷2 and P values, and analysis of variance for
continuous data, giving F values and P values. We ana-
lysed data on an intention to treat basis in which we
compared intervention and control groups irrespec-
tive of the quality of the education intervention. For
statistical analysis, we used computer software Statview
version 4.0 and Stata version 5.0.

Results
Subjects
The figure shows the details of participant flow and fol-
low up. We recruited 540 mothers, 135 to each of the
four groups, and followed up 403 (75%) to 3 months
post partum and 393 (73%) to 6 months. The main
reason for loss to follow up was the mother moving
back to her parental home as part of cultural tradition.
Table 1 shows the baseline characteristics of the moth-
ers and infants.

Mortality—There were no maternal deaths, two still-
births, and 10 infant deaths. Mothers whose infants
were stillborn were withdrawn from the study. All the
infant deaths occurred in the neonatal period: two
occurred in group A, two in group B, three in group C,
and three in group D. Seven of these infants were born
prematurely and had a birth weight less than 2.5 kg,
two had severe congenital abnormalities, and one died
from acute respiratory infection at home at 4 weeks of
age.

Outcome at 3 months
Table 2 shows the outcomes at 3 months post partum.
We compared mothers in groups A and B, who
received health education at birth, with those in groups
C and D, who received none. Mothers in groups A and
B were slightly more likely to report tachypnoea as a
sign of acute respiratory infection, but this did not
quite reach statistical significance (odds ratio 1.48, 95%
confidence interval 1.00 to 2.19, P = 0.06). Also, 20% of
mothers in groups A and B were using contraception
compared with only 14% of those in groups C and D,
but this difference was not significant. There were no
differences for the other outcomes.

Immunisation coverage was higher than we had
hypothesised for both groups (85% in groups C and D,
87% in groups A and B): our sample size would have
detected an increase to 93% coverage in groups A and
B at 5% significance (one sided test) and 78% power .

Table 2 Outcomes recorded at 3 months post partum for 403 mothers and infants.
Values are numbers (percentages) unless stated otherwise

Variable

Intervention group*

Odds ratio (95% CI) P value
Groups A

and B
Groups C

and D

Infant feeding practice:

Exclusive breast feeding 120 (59) 117 (59)
1.00 (0.67 to 1.49) 1.00

Other 84 (41) 82 (41)

Mean (SD) weight (kg) 5.7 (0.85) 5.6 (0.9) Mean difference 0.100
(−0.072 to 0.271)

0.25

Mean (SD) length (cm) 58.4 (4.6) 58.5 (6.2) Mean difference −0.041
(−1.11 to 1.03)

0.94

Mean (SD) head circumference (cm) 40.9 (2.7) 40.7 (4.1) Mean difference 0.217
(−0.469 to 0.902 )

0.53

Immunisation:

Appropriate† 179 (87) 169 (85)
1.18 (0.67 to 2.08) 0.66

Other 26 (13) 29 (15)

Knowledge of signs of pneumonia:

Indrawing:

Yes 54 (26) 44 (22)
1.25 (0.79 to 1.97) 0.35

No 151 (74) 154 (78)

Tachypnoea:

Yes 107 (52) 84 (42)
1.48 (1.00 to 2.19) 0.06

No 98 (48) 114 (58)

In case of diarrhoea knows to:

Continue breast feeding:

Yes 94 (46) 94 (47)
0.95 (0.64 to 1.40) 0.84

No 111 (54) 105 (53)

Give oral rehydration solution:

Yes 177 (86) 165 (83)
1.26 (0.74 to 2.17) 0.41

No 28 (14) 33 (17)

Any contraceptive used for family planning:

No 163 (80) 171 (86)
1.49 (0.87 to 2.53) 0.14

Yes 40 (20) 28 (14)

*Groups A and B=health education given at birth; groups C and D=no health education at birth.
†BCG plus at least two doses of diphtheria and pertussis vaccine and oral polio vaccine.
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Outcome at 6 months
Table 3 shows the outcomes at 6 months post partum.
We made two broad comparisons: groups A and B
(health education at birth) compared with groups C
and D (no health education at birth), and groups A and
C (health education at 3 months) compared with
groups B and D (no health education at 3 months). The
only significant difference we observed for all
outcomes was an increase in uptake of family planning
at 6 months in groups A and B (odds ratio 1.62, 95%
confidence interval 1.06 to 2.5). To test for interactions,
we compared outcomes by health education at birth
stratified by whether health education was given at 3
months post partum using tests for heterogeneity: we
found no significant interactions.

Poststudy calculations of the power of our study to
detect a significant, one sided difference in exclusive
breast feeding between groups (based on our
hypothesis of 25% in mothers given no health
education and 40% in those given education) were
67% (comparing group A with group D) and 84%
(comparing groups A, B, and C with group D).

Discussion
This trial in Nepal has shown that a health education
intervention (one to one counselling of mothers by
health educators) given on two occasions, immediately
after delivery and 3 months later, had no significant
impact on the mothers’ knowledge and practices of
child care or infant health outcomes, but there was a
slight improvement in uptake of family planning at 6
months after birth. Given the higher than expected
level of immunisation in all groups, we cannot rule out
the possibility that health education may have had an
impact in situations where coverage is lower.

Trial design
Our study included only women who chose institu-
tional delivery. Whether mothers who gave birth at
home would benefit from health education more than
those who gave birth at hospital is questionable, but it
is difficult to target mothers delivering at home and to
conduct a trial of intervention in the home.

The overall lack of impact on practices in infant
care might also be explained by the length and
frequency of the intervention. Our study deliberately

Table 3 Outcomes recorded at 6 months post partum for 393 mothers and infants. Values are numbers (percentages) unless stated otherwise

Variable

Intervention group* Groups A and B v C and D Groups A and C v B and D Outcome by health
education at birth stratified

by health education at 3
monthsGroup A Group B Group C Group D

Odds ratio
(95% CI ) P value

Odds ratio
(95% CI ) P value

Duration of exclusive breast feeding
(n=390):

>5 months 31 (33) 25 (24) 27 (29) 27 (28) 1.01
(0.65 to 1.56)

1.00 1.29
(0.83 to 2.0)

0.31 Mantel-Haenszel test:
÷2=0.72, P=0.395<5 months 63 (67) 79 (76) 67 (71) 71 (72)

Mean (SD) weight (kg) 7.2 (0.9) 7.3 (1.0) 7.2 (0.93) 7.2 (1.1) Mean difference
0.028

(−0.169 to 0.225)

0.78 Mean difference
−0.06

(−0.255 to
0.139)

0.56 Analysis of variance:
Education at 3 months

F=0.085, P=0.77
No education

F=0.01, P=0.92

Mean (SD) length (cm) 62.4 (7.4) 63.2 (4.0) 62.3 (7.0) 62.9 (4.5) Mean difference
0.223

(−0.95 to 1.39)

0.71 Mean difference
−0.7

(−1.87 to 0.47)

0.24 Analysis of variance:
Education at 3 months

F=0.006, P=0.94
No education

F=0.28, P=0.60

Mean (SD) head circumference (cm) 42.5 (1.5) 42.4 (2.0) 42.5 (1.4) 42.6 (2.1) Mean difference
−0.06

(−0.41 to 0.29)

0.74 Mean difference
−0.32

(−0.39 to 0.32)

0.86 Analysis of variance:
Education at 3 months

F=0.008, P=0.93
No education

F=0.23, P=0.63

Immunisation:

Appropriate† 90 (95) 100 (96) 90 (93) 91 (94) 1.52
(0.65 to 3.55)

0.39 0.79
(0.34 to 1.82)

0.66 Mantel-Haenszel test:
÷2=0.033, P=0.855Other 5 (5) 4 (4) 7 (7) 6 (6)

Knowledge of signs of pneumonia:

Indrawing:

Yes 27 (28) 26 (25) 26 (27) 20 (21) 1.17
(0.75 to 1.84)

0.56 1.28
(0.82 to 2.02)

0.30 Mantel-Haenszel test:
÷2=0.13, P=0.72No 68 (72) 78 (75) 71 (73) 77 (79)

Tachypnoea:

Yes 51 (54) 56 (54) 56 (58) 44 (45) 1.09
(0.74 to 1.62)

0.69 1.27
(0.86 to 1.89)

0.27 Mantel-Haenszel test:
÷2=1.54, P=0.21No 44 (46) 48 (46) 41 (42) 53 (55)

In case of diarrhoea knows to:

Continue breast feeding:

Yes 50 (53) 51 (49) 49 (51) 48 (49) 1.03
(0.69 to 1.53)

0.92 1.10
(0.74 to 1.63)

0.69 Mantel-Haenszel test:
÷2=0.064, P=0.799No 45 (47) 53 (51) 48 (49) 49 (51)

Give oral rehydration solution:

Yes 89 (94) 96 (92) 94 (97) 90 (93) 0.72
(0.32 to 1.63)

0.53 1.64
(0.71 to 3.76)

0.3 Mantel-Haenszel test:
÷2=0.568, P=0.45No 6 (6) 8 (8) 3 (3) 7 (7)

Any contraceptive used for family planning:

No 62 (65) 64 (62) 72 (74) 71 (73) 1.62
(1.06 to 2.50)

0.03 0.86
(0.58 to 1.35)

0.59 Mantel-Haenszel test:
÷2=0.06, P=0.81Yes 33 (35) 40 (38) 25 (26) 26 (27)

*Group A=health education given immediately after birth and at 3 months later; group B=education given at birth only; group C=education given at 3 months only; group D=no education given.
†BCG plus three doses of diphtheria and pertussis vaccine and oral polio vaccine.
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involved a maximum of only two contacts with each
mother in an attempt to evaluate a less intensive, more
sustainable intervention. There is some evidence that
health education at an individual level has an impact if
messages are repeated frequently to patients,4 but mul-
tiple contact with patients in the community is difficult
to sustain in a resource poor country such as Nepal.
Pilot studies that report success are usually from well
funded, small scale, non-government projects.16

A combination of antenatal and perinatal contacts
might be more successful. In this trial 88% of women
had attended one or more antenatal clinic appoint-
ments, at which only 3% had received any health edu-
cation. Follow up rates for the trial were less than ideal
(75% at 3 months and 73% at 6 months) but
reasonable for a trial conducted in difficult field condi-
tions, where mothers often return to their parental
home postnatally.

Evaluation of health education interventions
Recommendations for the design of health education
interventions and the importance of including evalua-
tion in health education programmes have been widely
reported.4 17–20 For example, the American Public
Health Association stated that “from the outset, a
health promotion program should be organised,
planned and implemented in such a way that its opera-
tion and effects can be evaluated.”17 In practice,
however, evaluation is rare. In a review of health educa-
tion in developing countries spanning 10 years, only
11% of published articles described and evaluated the
health education programme.4 Most of the evaluations
were methodologically unsound so firm conclusions
could not be drawn about the overall efficacy of health
education. Randomised controlled studies, the ideal
design, have rarely been reported from developing
countries: only four of the studies reviewed by Loevin-
sohn used a randomised controlled design, and one of
these failed to meet other of his criteria for an
adequate study design.4

Health education by health workers is still seen as
an important part of primary health care despite this
lack of evidence of efficacy. Training of health and field
workers to convey messages, and the development of
health education materials, consumes a substantial
proportion of health budgets in resource poor
countries. Our negative findings suggest that much of
this investment may be ineffective. Social cognitive
theory, by contrast, suggests that experience from
interactions within family, peer groups, or communi-
ties, rather than information per se, is the key to
successful health promotion.21 22

It might be argued that a postnatal health interven-
tion would be more effective if it focuses on only one
outcome. The small but significant increase in
contraceptive use at 6 months post partum by the
mothers receiving health education immediately after
birth might have been even greater if this was the only
subject discussed. This requires further evaluation
because postnatal family planning and birth spacing
have health benefits for both mothers and infants. It
might also be argued that mothers in Nepal do not
perceive many health workers as purveyors of credible
knowledge about motherhood. In our study we
deliberately selected health educators who were able to
gain the respect of mothers through their experience

as midwives or community health workers, but who
were also able to put mothers at ease during the
education session.

Conclusions
Our results indicate the need for further, well designed
evaluations of health education interventions that are
randomised and controlled, provide a clear definition
of aims, and present pre-intervention and post-
intervention data for carefully defined outcome meas-
ures. Future evaluations of education interventions
also need to explore, through qualitative research, the
understanding of the recipients and their reaction to
the messages. It might be that behaviour can be
changed in response to simple messages repeated fre-
quently in many forums, but in developing countries
there will a trade off between efficacy and cost:
repeated home visits by friendly health workers may
not be feasible on a large scale. It might also be the case
that the desired changes in behaviour are not realistic
for the individual or community because of economic,
social, and cultural barriers. Interventions aimed at
women must take into account their heavy workload in
the home and field and their degree of influence within
the household on decisions about child care, family
planning, and health seeking behaviour.
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Key messages

x Health education is widely promoted in primary
care, but there have been few rigorous
evaluations of its impact, especially in
developing countries

x A randomised controlled trial of postnatal
individual health education for mothers given
by trained female health workers showed no
significant impact on maternal knowledge and
practices of child care or on infant health
outcomes, but there was a small improvement in
uptake of family planning at six months after
birth

x The efficacy of health education interventions
that rely solely on giving people information to
bring about a change in health behaviour is
unproved; interventions should be evaluated
before being implemented on a large scale

x Alternative strategies for health promotion in
developing countries such as interactions within
families, peer groups, or communities may be
more effective but are costly and difficult to
implement on a large scale
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Meta-analysis of short term low dose prednisolone versus
placebo and non-steroidal anti-inflammatory drugs in
rheumatoid arthritis
Peter C Gøtzsche, Helle Krogh Johansen

Abstract
Objective: To determine whether short term, oral low
dose prednisolone (<15 mg daily) is superior to
placebo and non-steroidal anti-inflammatory drugs in
patients with rheumatoid arthritis.
Design: Meta-analysis of randomised trials of oral
corticosteroids compared with placebo or a
non-steroidal anti-inflammatory drug.
Setting: Trials conducted anywhere in the world.
Subjects: Patients with rheumatoid arthritis.
Main outcome measures: Joint tenderness, pain, and
grip strength. Outcomes measured on different scales
were combined by using the standardised effect size
(difference in effect divided by SD of the
measurements).
Results: Ten studies were included in the
meta-analysis. Prednisolone had a marked effect over
placebo on joint tenderness (standardised effect size
1.31; 95% confidence interval 0.78 to 1.83), pain (1.75;
0.87 to 2.64), and grip strength (0.41; 0.13 to 0.69).
Measured in the original units the differences were 12
(6 to 18) tender joints and 22 mm Hg (5 mm Hg to
40 mm Hg) for grip strength. Prednisolone also had a
greater effect than non-steroidal anti-inflammatory
drugs on joint tenderness (0.63; 0.11 to 1.16) and pain
(1.25; 0.26 to 2.24), whereas the difference in grip
strength was not significant (0.31; − 0.02 to 0.64).
Measured in the original units the differences were 9

(5 to 12) tender joints and 12 mm Hg ( − 6 mm Hg to
31 mm Hg). The risk of adverse effects during
moderate and long term use seemed acceptable.
Conclusion: Prednisolone in low doses (<15 mg
daily) may be used intermittently in patients with
rheumatoid arthritis, particularly if the disease cannot
be controlled by other means.

Introduction
Corticosteroids were first shown to be effective in
patients with rheumatoid arthritis in 1949 in an
uncontrolled study.1 In 1959, a two year randomised
trial showed that an initial dose of prednisolone 20 mg
daily was significantly superior to aspirin 6 g daily.2

Important adverse effects were also noted, however,
and the authors concluded that the highest acceptable
dose for long term treatment was probably in the
region of 10 mg daily.

Corticosteroids have received renewed interest in
recent years because of their possible beneficial effect
on radiological progression.3 Tendencies towards such
an effect were noted both in the early trials and in a
recent report.4

These findings are interesting, but oral corticoster-
oids are still being used mainly for their symptomatic
effect—for example, for acute exacerbations of rheu-
matoid arthritis and as “bridge therapy” before slow
acting drugs have taken effect.5 The effect of low doses
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has been variable, however, and was questioned as late
as 1995 when the most recent trial of low dose steroids
was published.6 We therefore performed a systematic
review of randomised trials that compared cortico-
steroids, given at a dose equivalent to no more than
15 mg prednisolone daily, with placebo or with
non-steroidal anti-inflammatory drugs. Our review is
limited to the short term effect—that is, as recorded
within the first weeks of treatment. In an analysis of the
adverse effects of steroids, however, we also included
long term trials and matched cohort studies.

Methods
All randomised studies that compared an oral
corticosteroid with placebo or a non-steroidal anti-
inflammatory drug in patients with rheumatoid arthri-
tis were eligible if they reported clinical outcomes
within 1 month after the start of treatment. When there
were data from several visits, the data that came closest
to 1 week of treatment were used for the analyses. We
excluded studies with high dose steroids (exceeding an
equivalent of 15 mg prednisolone daily); studies of
combination treatments—for instance, of a steroid and
a non-steroidal anti-inflammatory drug; and studies
that used quasi-randomisation methods, such as
allocation by date of admission or by toss of a coin (no
such studies were actually found). The outcome
variables were joint tenderness (usually Ritchie’s joint
index), pain, and grip strength.

Medline was searched from 1966 onwards and
most recently updated in September 1997. We used the
Explode option (which searches for a broad term plus
related narrower items) for “glucocorticoids” or “gluco-
corticoids, -synthetic” (for all subheadings) combined
with Explode “arthritis-rheumatoid” (for all subhead-
ings) and with “placebos” or “comparative study” in
MeSH. The reference lists were scanned for additional
trials, and an archive in possession of one of the
authors was searched. As most of the retrieved trials
were very old and the steroid drugs were non-
proprietary ones authors and companies were not
asked about possible unpublished studies. We did not
handsearch journals for relevant trials as this work is

already being organised by the Cochrane Collabora-
tion for all medical journals, including specialist rheu-
matological journals. The results of these hand-
searches are made available in the Cochrane
Controlled Trials Register in The Cochrane Library,7

which we searched with prednisolone and prednisone
as text words combined with rheumatoid.

Decisions on which trials to include were taken
independently by two observers based only on the
methods sections of the trials; disagreements were
resolved by discussion. Details on the nature and dose
of treatments, number of randomised patients, the ran-
domisation and blinding procedures, and exclusions
after randomisation were noted. When an outcome
was measured on the same scale in all trials we
calculated the weighted mean difference as the
summary estimate for the effect. As the outcomes were
often measured on different scales, however, even
when they referred to the same quality—for example,
tender joints—we also calculated standardised effect
measures.8 With this method the difference in effect
between two treatments is divided by the standard
deviation of the measurements. By that transformation
the effect measures become dimensionless, and
outcomes from trials which have used different scales
may therefore often be combined. As an example, the
tender joint count may be recorded either as the
number of tender joints or as Ritchie’s index, in which
each joint is scored on a scale from 0 to 3 for pain on
firm palpation and the scores added. Often the two
types of counts will give similar values, but if the
patients have very severe disease Ritchie’s index may
be higher. The standard deviation will then also be
higher, however, and by dividing the counts with their
standard deviations (for example, of the baseline meas-
urements) the effect sizes will be of the same
magnitude.

The random effects model9 was used if P < 0.10 for
the test of heterogeneity; otherwise a fixed effects
analysis was performed. As data from crossover trials
were reported in only summary form, as if they had
been generated from a group comparative trial, we
analysed them accordingly. We therefore assumed that
no important carryover effects had occurred.

Results
Twenty eight randomised trials were initially identified,
several of which had been published more than
once. Eighteen trials were excluded for various
reasons.2 4 5 10–31 Nine trials did not fulfil the inclusion
criteria for the meta-analysis: five had studied combina-
tions of drugs10 17–19 27 31; two used too high a dose2 20–23;
in one, 4 mg methylprednisolone was given to all the
patients in the placebo group28; and one concerned
patients with juvenile rheumatoid arthritis (this trial
found prednisolone to be significantly better than
placebo).24

The other nine excluded studies were potentially
eligible for the meta-analysis. However, one was a five
way crossover trial with a grossly unbalanced design—
for instance, placebo was given to 9, 13, 3, 6, and 6
patients during weeks 1, 2, 3, 4, and 5, respectively.12

Because of regression towards the mean we found it
inappropriate to include this trial. Another trial was
also unbalanced as the steroid group was kept mobile

Table 1 General characteristics of studies included in meta-analysis of low dose
prednisolone in treatment of rheumatoid arthritis

Study Design

Study drugs Length of
treatment

(days)Prednisolone Control

Berry 197433 Crossover 15 mg Placebo 7

Boardman 196734* Crossover 7.5 mg Placebo 7

Böhm 196735 36 Crossover 2.5 mg Placebo 8

Dick 197037 Crossover 10 mg Placebo; ibuprofen 1200 mg;
aspirin 4 g†

7

Gestel 19956 32 Parallel 10 mg Placebo 7‡

Jasani 196838 Crossover 15 mg Placebo; ibuprofen 750 mg;
aspirin 5 g†

7

Lee 197339 Crossover 15 mg Placebo; aspirin 5 g 7

Lee 197340 41 Parallel 15 mg Placebo; aspirin 3.9 g 14

Lee 197442 Crossover 10 mg Placebo; sodium salicylate 4 g 7

Stenberg 199243 Crossover 3 mg Placebo 5§

*We included two patients in analysis (excluded by authors because of too little difference in joint size) by
assuming that difference in grip strength was 0.
†Average of ibuprofen and aspirin used in analysis.
‡One week data provided by authors.
§Each flare treated for 5 days; three randomised patients who were excluded because of poor response to
prednisolone in introductory test period included in analysis by assuming that difference between
prednisolone and placebo was 0.
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whereas the control group received bed rest and
splints for the inflamed joints.25 Two trials were too
poorly reported to be usable for the meta-
analysis,15 16 26 and one reported only on joint size.29

Three of these four trials found prednisolone or pred-
nisone to be significantly more effective than placebo;
the fourth compared prednisolone and indomethacin
and gave no numerical data but just reported that
there was “no significant difference in response.”26 The
four other excluded trials were long term studies that
did not report short term data.4 5 11 13 14 We contacted
the authors of these studies to make sure that no short
term data had been recorded without being reported.
This was confirmed in two cases4 11; we were unable to
contact any of the authors of the other two studies or of
the study that reported only joint size29 to ensure that
no further variables had been recorded.

Ten studies were included in the meta-analysis
(table 1).6 32–43 Most of the studies were quite old and
rather small. In all but one35 36 the criteria of the Ameri-
can Rheumatism Association for classical or definite
rheumatoid arthritis were fulfilled. Age, proportion of
women, and duration of disease were reported in only
half of the studies but they were typical for studies in

rheumatoid arthritis: mean age was 55 years, two thirds
were women, and the mean (range) duration of disease
was 6 (2.1 to 9.6) years. As expected for patients
enrolled in steroid trials the severity of the disease,
expressed as number of tender joints or Ritchie’s
tender joint index, was quite pronounced (see fig 1).
Prednisolone was used in six trials and prednisone in
four.6 32 34 40 41 43 As prednisone is equipotent with pred-
nisolone and is a pro-drug of prednisolone we have
used “prednisolone” as a general term throughout the
paper. The doses were 2.5, 3.0, and 7.5 mg in one study
each, 10 mg in three studies, and 15 mg in four. The
median length of treatment was 1 week.

The randomisation method was not described in
any of the trial reports but details were obtained from
the authors for one of the studies in which the
treatment allocation seemed to have been adequately
concealed.6 32 These authors also provided short term
data from their long term trial. All studies were double
blind apart from a single blind study in which the
patients seemed to have been blinded.40 41 Eight of the
studies were of a crossover design but only one of them
reported having tested for sequence effects.43 Apart
from one study43 the tender joint count was recorded as

Berry 197433

Dick 197037

Gestel 19956 32

Jasani 196838

Lee 197339

Lee 197442

Stenberg 199243

Total

χ2 = 20.21, df = 6, Z = 4.89

12

24

20

9

21

18

21

125

12

24

20

9

21

18

21

125

13.0 (11.0)

17.6 (8.0

10.8 (4.7)

16.2 (8.7)

30.5 (16.5)

14.6 (12.4)

6.3 (1.7)

23.7 (11.0)

40.7 (13.0)

16.3 (7.7)

38.1 (12.8)

41.4 (19.8)

26.4 (15.1)

11.1 (2.5)

13.4

15.0

15.7

10.3

16.1

15.3

14.2

100.0

-0.939 (-1.790 to -0.088)

-2.105 (-2.822 to -1.389)

-0.845 (-1.495 to -0.195)

-1.906 (-3.068 to -0.744)

-0.587 (-1.206 to 0.032)

-0.835 (-1.520 to -0.151)

-2.203 (-2.985 to -1.421)

-1.305 (-1.828 to -0.782)

Study

Joint tenderness (Ritchie's index)

Böhm 196735 36

Dick 197037

Gestel 19956 32

Jasani 196838

Lee 197340 41

Stenberg 199243

Total

χ2 = 45.32, df = 5, Z = 3.87

20

24

20

9

45

21

139

20

24

20

9

41

21

135

2.15 (0.99)

0.46 (0.59)

35.6 (16.2)

5.7 (5.7)

2.56 (0.83)

23.5 (5.9)

2.60 (0.94)

2.83 (0.29)

58.3 (21.2)

25.1 (14.6)

3.47 (0.83)

39.7 (9.90)

17.6

14.7

17.4

14.8

18.4

17.0

100.0

-0.457 (-1.086 to 0.172)

-4.661 (-5.787 to -3.536)

-1.179 (-1.856 to -0.502)

-1.667 (-2.778 to -0.557)

-1.087 (-1.541 to -0.632)

-1.950 (-2.697 to -1.204)

-1.752 (-2.638 to -0.865)

Pain (ranking scale, visual analogue scale, or composite)

Boardman 196734

Dick 197037

Gestel 19956 32

Jasani 196838

Lee 197339

Lee 197442

Total

χ2 = 1.97, df = 5, Z = 2.91

13

24

20

8

21

18

104

13

24

20

8

21

18

104

372.0 (85.0)

213.0 (136.0)

191.0 (112.0)

356.0 (151.0)

109.0 (47.0)

73.1 (43.5)

299.0 (85.0)

149.0 (115.0)

160.0 (160.0)

267.0 (125.0)

97.0 (47.0)

59.2 (39.1)

11.7

23.0

19.7

7.5

20.6

17.6

100.0

0.832 (0.025 to 1.639)

0.500 (-0.075 to 1.075)

0.220 (-0.402 to 0.842)

0.607 (-0.402 to 1.617)

0.251 (-0.357 to 0.858)

0.329 (-0.330 to 0.987)

0.410 (0.134 to 0.686)

Grip strength (mm Hg)

No of
subjects

No of
subjects

Mean (SD)

Experimental treatment Control treatment

Mean (SD) Weight
(%)

Standardised mean
difference (95% CI)

-10 -5 0 5 10

-4 -2

Prednisolone better Placebo better

0 2 4

Standardised mean
difference*

Fig 1 Results of meta-analysis of low dose prednisolone versus placebo for control of rheumatoid arthritis, according to joint tenderness,
pain, and grip strength. *If prednisolone is better than control standardised mean difference is negative for joint tenderness and pain but
positive for grip strength. Random effects model was used for joint tenderness and pain, and fixed effects model for grip strength

Papers

813BMJ VOLUME 316 14 MARCH 1998



Ritchie’s index; pain was recorded on a ranking scale
with 4 or 5 classes in two studies,35 36 40 41 on a visual
analogue scale in two studies,6 32 33 and as a composite
pain index in two studies.38 43

The results of the meta-analysis are shown in figures
1 and 2. It should be noted that if prednisolone is better
than control, the standardised effect size is negative for
joint tenderness and pain but positive for grip strength.

Prednisolone had a clear effect over placebo on joint
tenderness (standardised effect size − 1.31; 95% confi-
dence interval − 1.83 to − 0.78), pain ( − 1.75; − 2.64 to
− 0.87), and grip strength (0.41; 0.13 to 0.69). Measured
in the original units, in an analysis of the weighted mean
difference the difference between prednisolone and pla-
cebo was 12 tender joints (95% confidence interval 6 to
18; test for heterogeneity ÷2 46.42, df = 6; P < 0.00001).
The effect on grip was always measured in mm Hg or in
kPa. After conversion of kPa to mm Hg the superiority
of prednisolone over placebo was 22 mm Hg (95%
confidence interval 5 mm Hg to 40 mm Hg; test for
heterogeneity ÷2 5.47, df = 5; P = 0.36).

Prednisolone also had a greater effect than
non-steroidal anti-inflammatory drugs on joint tender-
ness ( − 0.63; − 1.16 to − 0.11), pain ( − 1.25; − 2.24 to
− 0.26), and grip strength, although the difference in
grip strength was not significant (0.31; − 0.02 to 0.64).
Measured in the original units the difference between
prednisolone and non-steroidal anti-inflammatory
drugs was 9 tender joints (5 to 12; test for heterogene-
ity ÷2 4.06, df = 3; P = 0.26). The effect on grip strength
showed a non-significant superiority of prednisolone

over non-steroidal anti-inflammatory drugs of
12 mm Hg ( − 6 mm Hg to 31 mm Hg; test for hetero-
geneity ÷2 3.03, df = 3; P = 0.39).

Discussion
Our meta-analysis has shown that low dose pred-
nisolone is not only highly effective but also significantly
more effective than non-steroidal anti-inflammatory
drugs. The point estimate for the difference in effect
between prednisolone and non-steroidal anti-
inflammatory drugs on grip strength was 12 mm Hg. It
is interesting that the point estimate for the difference in
effect between non-steroidal anti-inflammatory drugs
and placebo was also found to be 12 mm Hg in an ear-
lier meta-analysis.44 It was not surprising that the
difference in effect on grip strength between prednis-
olone and non-steroidal anti-inflammatory drugs was
not significant as this effect measure is considerably less
sensitive to change than pain and joint tenderness.45

We used a random effects model for some of the
analyses because of heterogeneity. Which model to use
is a matter of dispute among statisticians, but the
results were not too different if analysed with a fixed
effects model, which gave standardised effect sizes for
prednisolone versus placebo of −1.23 (−1.51 to −0.95)
for joint tenderness and −1.35 (−1.63 to −1.08) for
pain, and for prednisolone versus non-steroidal
anti-inflammatory drugs of −0.61 (−0.95 to −0.27)
for joint tenderness and −0.97 (−1.32 to −0.63) for
pain.

Dick 197037

Jasani 196838

Lee 197339

Lee 197442

Total

χ2 = 6.73, df = 3, Z = 2.37

24

9

21

18

72

24

9

21

18

72

17.6 (8.0)

16.2 (8.7)

30.5 (16.5)

14.6 (12.4)

28.7 (11.4)

26.7 (8.7)

37.7 (21.5)

15.7 (13.5)

28.2

16.8

28.2

26.7

100.0

-1.109 (-1.720 to -0.497)

-1.149 (-2.166 to -0.132)

-0.369 (-0.979 to 0.242)

-0.083 (-0.737 to 0.571)

-0.632 (-1.155 to -0.109)

Study

Joint tenderness (Ritchie's index)

Dick 197037

Jasani 196838

Lee 197340 41

Total

χ2 = 12.19, df = 2, Z = 2.48

24

9

45

78

24

9

42

75

0.46 (0.59)

5.70 (5.70)

2.56 (0.83)

1.69 (0.64)

16.90 (9.70)

3.01 (0.83)

34.0

28.0

38.0

100.0

-1.966 (-2.665 to -1.267)

-1.341 (-2.389 to -0.292)

-0.537 (-0.966 to -0.119)

-1.248 (-2.235 to -0.260)

Pain (ranking scale, visual analogue scale, or composite)

Dick 197037

Jasani 196838

Lee 197339

Lee 197442

Total

χ2 = 0.97, df = 3, Z = 1.84

24

8

21

18

71

24

8

21

18

71

213.0 (136.0)

356.0 (151.0)

109.0 (47.0)

73.1 (43.5)

157.0 (107.0)

271.0 (112.0)

99.0 (43.0)

68.0 (39.0)

33.5

10.8

29.9

25.8

100.0

0.450 (-0.123 to 1.024)

0.605 (-0.405 to 1.614)

0.218 (-0.389 to 0.825)

0.121 (-0.533 to 0.775)

0.312 (-0.019 to 0.644)

Grip strength (mm Hg)

No of
subjects

No of
subjects

Mean (SD) Mean (SD) Weight
(%)

Standardised mean
difference (95% CI)

Experimental treatment Control treatment

Standardised mean
difference*

-2 0 2 4-4
Prednisolone better NSAID better

Fig 2 Results of meta-analysis of low dose prednisolone versus non-steroidal anti-inflammatory drugs (NSAIDs) for control of rheumatoid
arthritis, according to joint tenderness, pain, and grip strength. *If prednisolone is better than control standardised mean difference is negative
for joint tenderness and pain but positive for grip strength. Random effects model was used for joint tenderness and pain, and fixed effects
model for grip strength
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Heterogeneity
It is always important to try to explain heterogeneity.
Our attempts to do so, however, have been rather unsuc-
cessful. As most of the studies were done more than 20
years ago an obvious reason for the heterogeneity could
be that the earlier trials had overestimated the effect—for
instance, because of insufficiently concealed randomisa-
tion methods.46 The methodological quality of the trials
was acceptable in the whole time span of nearly 30 years,
however, and it was, for example, similar to the quality
of comparative non-steroidal anti-inflammatory drug
trials.47 In accordance with this there were no time trends
for the differences in joint tenderness and pain between
prednisolone and placebo. There was marginal hetero-
geneity (P = 0.08) for the difference between predniso-
lone and non-steroidal anti-inflammatory drugs in joint
tenderness, but the heterogeneity disappeared when the
analysis was performed in the original units (P = 0.26).

Blinding did not seem to have been important for
heterogeneity. Only one trial was not double blind, and
this trial did not yield larger effect estimates than the
other trials. Small trials may exaggerate the effect
because of publication bias.48 49 This possibility could
not be studied as the trials were all rather small and
contributed similar weights to the meta-analysis. The
effect was so pronounced, however, that it would have
been unreasonable to plan large trials; in this respect
steroid trials resemble trials of non-steroidal anti-
inflammatory drugs that have also shown convincingly
their superiority over placebo in small crossover trials.45

One would need to postulate that an unrealistically
large number of unpublished trials existed that had
shown no effect before the positive effect shown in our
meta-analysis would become nullified.

An obvious cause for the heterogeneity could be
varying degrees of concomitant treatment with
additional non-steroidal anti-inflammatory drugs.
Although sometimes stated in trial protocols, it may be
difficult to ensure in practice that patients do not take
additional drugs. As there was very sparse information
on drug intake in the reports this possibility could not
be evaluated. Another source could be the use of
different measurement scales. Pain, for example, was
measured on three different types of scale. They were
all ranking scales, and we would therefore definitely
have preferred to analyse pain with rank sum tests or as
binary data after reduction of the level of
measurement. The problem in analysing rank data
with parametric methods is not only that they are often
far from being normally distributed but also that we do
not know the “distances” between the levels on the
scale. As the original authors had used parametric sta-
tistics we decided to do so as well because our only
other option was to discard the data.

Surprisingly, there was no clear relation between
dose and effect despite the fact that the doses varied
from 2.5 mg to 15 mg daily. It was not the aim of our
review, however, to study dose-response relations,
which are elucidated more reliably in studies where
patients are randomised to different doses. A
remarkable effect was seen in a study in which the
average dose was only 3 mg daily but where the
patients were allowed to start on 7.5 mg when they
experienced flares of the arthritis and were advised to
take nothing when they were well.43 This study suggests

that it could be an advantage to take steroids intermit-
tently, which would also diminish their adverse effects.

We could be criticised for including crossover trials
for which we assumed but could not test that no
important carryover effects had occurred. Our
arguments for doing this were threefold. Firstly, it is not
uncommon in statistical analyses to make necessary
assumptions which cannot be properly tested in the
data at hand—for example, in multiple regression
analyses. Secondly, the problem with crossover trials is
not only of a statistical nature, it also has an important
ethical dimension. As crossover trials almost without
exception are poorly reported and do not allow checks
of the assumptions for this design,47 we would have to
discard a vast amount of useful information in the
literature in practically all areas of health care if we
chose to behave as statistical purists. This would lead to
much superfluous research being done, which is not in
the best interest of patients or society. Thirdly, and
most importantly, one would not expect carryover
problems for drugs with relatively quick and reversible
symptomatic effects such as steroids or non-steroidal
anti-inflammatory drugs in patients with rheumatoid
arthritis. In fact in a meta-analysis of non-steroidal
anti-inflammatory drugs very similar results were
obtained with the two trial designs.44 For these reasons
we believe our approach is justified. Only two studies
were of a group comparative design, and the hetero-
geneity we found could not be explained by type of
design.

Included trials
The titles of the included trials were generally quite
uninformative and some of the them were not easy to
find as they were performed within experiments
designed to study other factors. Several of the studies
were retrieved from an archive in possession of one of
the authors assembled during work on a thesis50 before
the electronic data searches were performed. The
authors of the most recent study in this topic6 32 had
found only one of five trials comparing steroids with
placebo in long term studies and none of the nine
short term trials included in our review. These short
term trials were described in 11 reports that were all
indexed in Medline with the term for rheumatoid
arthritis; in addition, all but one38 contained the terms
for clinical trial or comparative study. Further, all nine
trials were identifiable by using the search term
“placebo*” and (“prednisone” or “prednisolone”). This
illustrates the value of a systematic and careful search
of the literature before starting new clinical trials, and
funding bodies and ethical review committees should
demand a systematic review of the relevant literature
before approving of new clinical research.51

Recently, another meta-analysis of low dose
corticosteroids (<15 mg prednisolone daily) in rheu-
matoid arthritis was published.52 This meta-analysis
looked at moderate term effectiveness and focused on
the outcome after 6 months; only two of the included
trials were the same as in our meta-analysis.6 32 43 These
authors also noted heterogeneity, but they did not
explore possible reasons for it or show the individual
results for each trial; they only showed the combined
result for each outcome. The weighted mean difference
between steroid and placebo was surprisingly small,
corresponding to only 2.4 tender joints (four trials,
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95% confidence interval 0.3 to 4.6), while the standard-
ised effect size of 0.90 ( − 0.18 to 2.00), although not
significant, was more comparable to the one we found.

Adverse effects
It is not easy to get a clear picture of the adverse effects
of low dose steroids. Five of our short term studies did
not report on side effects; one study reported that no
side effects occurred38; two patients on prednisone had
“subjective reactions” in one study34; and one patient
developed acute psychosis while on prednisone in one
study.40 41 The two remaining studies were moderate
term studies from which we extracted short term
efficacy data.6 32 43 These studies did not report short
term side effects but are included in the analysis of
moderate or long term adverse effects below.

The meta-analysis of moderate term low dose
steroid trials did not examine adverse effects at all.52 The
information in the most recently conducted two year
placebo controlled trial is also sparse4; the aim of this
study was to assess the progression of radiological dam-
age, but films were taken only of the hands not of the
lumbar spine, which could have detected any com-
pression fractures. We reviewed moderate and long term
randomised trials that had compared low dose steroids
with placebo or a non-steroidal anti-inflammatory drug.
We also identified cohort studies of rheumatoid arthritis
that had compared patients treated with steroids with a
matched, untreated control group. For this purpose we
limited our broad search strategy to Explode “glucocorti-
coids, -synthetic” (adverse-effects) or Explode “glucocorti-
coids” (adverse-effects), combined with Explode “arthritis,
-rheumatoid” (for all subheadings).

We found eight trials and two matched cohort
studies (table 2). Spinal x ray photographs were taken
of all patients in three of the trials; four fractures were
detected in a total of 83 patients randomised to
prednisolone and one in 75 patients randomised to
placebo. In the five remaining trials, comprising a total
of 193 patients taking prednisolone and 190 taking
placebo or aspirin, only one fracture with prednisolone
and one with placebo were reported. No cases of cata-
ract were reported in the trials. One of the trials was

highly atypical as the starting dose was 300 mg
cortisone, equivalent to 60 mg prednisolone.20–22 Its
high number of adverse effects may therefore not be
representative.

One of the cohort studies used a survival-type
analysis and found a large difference in time to first
adverse event, with a total of 92 events in the steroid
group and 31 in the untreated group.53 The risk of
fracture increased with increasing doses: odds ratio
32.3 (95% confidence interval 4.6 to 220) for
> 10-15 mg prednisolone daily, 4.5 (2.1 to 9.6) for
5-10 mg, and 1.9 (0.8 to 4.7) for less than 5 mg daily.
The overall risks for first event were 3.9 (0.8 to 18.1) for
fracture, 8.0 (1.0 to 64.0) for infection, and 3.3 (0.9 to
12.1) for gastrointestinal bleed or ulcer. This study also
included patients who received oral steroid “pulses,”
which do not necessarily lead to the same incidence
and severity of adverse effects as continuous low dose
treatment. The other cohort study followed two groups
of 122 patients for 10 years54. Fractures were noted in
31 versus 19 patients, osteonecrosis in 5 versus 2, and
cataracts in 36 versus 22 (table 2).

The main problem with studies of matched cohorts
is of course that the two groups can never be
completely comparable as patients treated with
steroids must be expected to be more severely affected
than those not treated. This fact may escape notice by
traditional measures of morbidity or the difference
may be significant for one54 or more53 indicators of
severity of disease, as in the two cohort studies we
reviewed. It is noteworthy, for example, that the first
study found a similarly increased risk for fractures as
for ulcers,53 though five meta-analyses of around 100
randomised trials of steroids in various diseases have
shown either no increase in risk or, at most, a margin-
ally increased risk of ulcers, which lacks clinical signifi-
cance.55 Another meta-analysis of 71 randomised trials,
which looked at the risk of infectious complications,
showed no increase in risk in patients given less than
10 mg prednisolone daily, and the relative risk for a
mean dose under 20 mg was only 1.3 (1.0 to 1.6), which
contrasts with the eightfold increased risk in the cohort
study.56 Although the confidence intervals were wide in

Table 2 Details of eight trials and two matched cohort studies used in meta-analysis of low dose prednisolone in treatment of rheumatoid arthritis

Study
Equivalent dose of

prednisolone
Length of
treatment

No of patients taking
steroids/ control Reported major adverse effects (defined by authors)

Randomised trials v placebo

Chamberlain 197611 3 or 5 mg 2 years 30/19 Vertebral fracture in 1 v 1; no proved peptic ulcers

Harris 19835 5 mg 6 months 18/16 Two fractures on steroid, no ocular changes; all patients subjected to lumbar spine
films and ophthalmic examination

Stenberg 199243 3 mg 3 months 22/22 None (only mild adverse effects, similar to placebo group)

Gestel 19956 32 10 mg 3 months 20/20 No fractures; all patients had lateral spine radiographs taken

Kirwan 19954 7.5 mg 2 years 61/67 None (two cases of hypertension/weight gain on steroid, two with diabetes and
hypertension, respectively, on placebo)

Randomised trials v aspirin

Empire Rheumatism Council 195513 15 mg 1 year* 50/50 Hypertension in 2 v 0 and indigestion in 1 v 5 caused drop out

Joint Committee 195420 21 16 mg† 2 years* 30/32 None (moon face or rubicundity in 11, depression in 5, euphoria in 4 v tinnitus in 11,
deafness in 10, nausea, dyspepsia or anorexia in 13 reported in first year. Similar
adverse effects in second year (one drop out on each drug, no fractures or cataract))

Joint Committee 19592 10 mg‡ 2 years* 45/39 Fractures in 2 v 1, psychosis in 2 v 0, ulcers in 3 v 0, infections in 4 v 3. All had spinal
x rays. Several other complications described, most probably unrelated to trial drugs

Matched cohorts

Saag 199453 <15 mg >12 months 112/112 Survival type analysis; adverse events more common with steroid, see text

McDougall 199454 8 mg 10 years 122/122 Fractures in 31 v 19, cataracts in 36 v 22, osteonecrosis in 5 v 2

*Three year results not analysed because of too many drop outs,14 treatment not randomised,22 or too low adherence to randomised treatment.23

†Average dose, all started with equivalent of 60 mg prednisolone.
‡Average dose, all started with 20 mg.
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the cohort study, this illustrates the well known dangers
of non-randomised comparisons.

Other treatments for rheumatoid arthritis—that is,
non-steroidal anti-inflammatory drugs and slow acting
antirheumatic drugs—have important adverse effects,
which may occasionally even be life threatening. We
therefore suggest that short term prednisolone in low
doses—that is, not exceeding 15 mg daily—may be used
intermittently in patients with rheumatoid arthritis,
particularly if they have flares in their disease that
cannot be controlled by other means. This suggestion
is in accordance with a recent detailed review of the
adverse effects of low dose steroids.57 As prednisolone
is highly effective, short term placebo controlled trials
to study the clinical effect of low dose prednisolone or
other oral corticosteroids are no longer necessary. If
additional relevant trials are performed in future—for
example, comparison of steroids with non-steroidal
anti-inflammatory drugs—they will be included in the
electronic version of this meta-analysis,58 which will be
continuously updated.
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Effects of the Heartbeat Wales programme over five years
on behavioural risks for cardiovascular disease:
quasi-experimental comparison of results from Wales and
a matched reference area
Chris Tudor-Smith, Don Nutbeam, Laurence Moore, John Catford

Abstract
Objective: To assess the net 5 year effects of
intervention of a community based demonstration
project, the Heartbeat Wales programme, on
modifiable behavioural risks for prevention of
cardiovascular disease.
Design and setting: Quasi-experimental design
comparing results from two independent cross
sectional population surveys conducted in 1985 and
1990 in Wales and a matched reference area in north
east England.
Subjects: Random, stratified samples of people aged
18-64 years (18 538 in 1985 and 13 045 in 1990) in
Wales and in north east England (1483 and 4534,
respectively).
Intervention: A coordinated range of activities for
heart health promotion in Wales entailing public
education campaigns along with supportive policy
and infrastructure change. In the reference area no
additional community heart health promotion was
planned, though considerable activity did take place,
“contaminating” the reference area.
Main outcome measures: Fifteen self reported
behavioural indicators relating to dietary choice,
smoking, frequency of exercise, and weight.
Results: Positive changes (for health) in behavioural
outcomes were observed among the population in
Wales, including a reduction in reported smoking
prevalence and improvements in dietary choice.
There was no net intervention effect for the
programme over and above observed change in the
reference area.
Conclusions: No definite conclusions can be drawn
concerning the efficacy of the programme in terms of
behavioural outcomes. With hindsight, the difficulties
of evaluating such a complex multifaceted

intervention were underestimated. Further debate on
the most appropriate methods for assessing the
effectiveness of community based health promotion
programmes is called for.

Introduction
Cardiovascular disease remains one of the major
causes of morbidity and premature mortality in the
United Kingdom.1 During the 1980s a consensus
evolved on the need to reduce this toll of ill health and
death through population-wide preventive measures
(see, for example, papers by the World Health
Organisation2 and Rose et al3). The Welsh Office and
the existing national agency for health education, the
Health Education Council, agreed to establish a
community based demonstration programme in Wales
directed towards reducing modifiable behavioural risks
for cardiovascular disease.

The programme was publicly launched in 1985
as Heartbeat Wales with three strategic aims:
leadership—to coordinate, support, initiate, and moni-
tor action at local and regional levels which would
encourage improvements in modifiable behavioural
risks for prevention of cardiovascular disease;
demonstration—to stimulate, disseminate, and assist
the development of strategies and programmes to pro-
mote health and prevent cardiovascular disease
throughout the United Kingdom; and experi-
mentation—to research, develop, and evaluate a range
of new projects and initiatives for heart health promo-
tion and provide feedback on their feasibility and
impact.4

Heartbeat Wales drew on the experiences of other
community based risk reduction programmes for
cardiovascular disease, particularly those in Finland
and the United States.5–8 The programme used a range
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of established health promotion methods directed
towards both changing health behaviours in individu-
als and achieving environmental, organisational, and
policy changes that support healthy choices.9 Among
the resources developed and interventions undertaken
by Heartbeat Wales were television series with BBC
Wales and HTV such as Don’t Break your Heart, Fit for
Life, and the BBC Diet Programme; “Quit and Win,” a
smoking cessation project; food labelling and nutrition
education with a major grocery retailer; “Heartbeat
Awards,” a restaurant and canteen scheme to increase
the availability of healthy food choices and smoke free
areas; and Make Health Your Business, a worksite health
promotion programme with CBI Wales.

Further details of the Heartbeat Wales intervention
have been published elsewhere.9–13 To assess behav-
ioural outcomes of the intervention a quasi-
experimental evaluation design was adopted on the
basis of comparison of change in modifiable behav-
ioural risks for cardiovascular disease in Wales with
that in a reference area in the United Kingdom closest
in sociodemographic and health profile to Wales at the
1981 census. The reference area selected was north
east England (Tyne and Wear, Cleveland, Durham, and
North Yorkshire). The Health Education Council indi-
cated that there would be no major additional
resources in that area for heart health promotion
between 1985 and 1990.

Two population surveys were conducted in 1985
and 1990 in Wales and the reference area. To assist
with the interpretation of the findings from these
surveys, a range of other studies described elsewhere14

was also planned for Wales but not the reference area.
These studies have suggested that Heartbeat Wales
achieved its basic aim of establishing a region-wide
approach to the prevention of cardiovascular disease
and that many of the key elements of the programme
have been taken up and used elsewhere both in the
United Kingdom and overseas.4 10–13 15–18 It has also
been shown that there were significant reductions in
prevalence of smoking and improvements in food
choices between 1985 and 1990 in Wales.19 This
current paper compares these and other changes in
modifiable behavioural risks for cardiovascular disease
in Wales with those that took place in the reference
area over the same time to assess net intervention
effects of the Heartbeat Wales programme.

Subjects and methods
Data were collected in random sample, cross sectional
surveys during the summer and autumn of 1985 and
1990. In each survey households were selected with a
multistage cluster sampling design, within 10 strata
defined by the nine Welsh district health authorities
and the reference area. Sample size in the 1985 survey
was determined (á = 0.05, â = 0.2) to detect a 5%
change in prevalence of smoking within each strata by
using a two tailed significance test. In 1990 sample size
in the reference area was increased to improve the
power of analyses that compared Wales with the refer-
ence area. Brief interviews were undertaken at each
household, and one self completion questionnaire was
then left for each resident aged 18-64. Respondents to
all three surveys were asked a set of identical questions
covering key health related behaviours such as

smoking, diet, and physical activity as well as health
knowledge and beliefs. In Wales the response rate for
the household interview was 88% in 1985 and 79% in
1990 and the self completion response was 67% and
61%, respectively. In the reference area the respective
figures were 84% and 77% for the household interview
and 64% and 61% for the self completion question-
naire. Altogether, 31 583 questionnaires (18 538 in
1985 and 13 045 in 1990) were returned over the two
surveys in Wales, with 6017 (1483 and 4534,
respectively) returned in the reference area. Data were
weighted before analysis by sex, age group, social class,
and population distribution within each strata to mini-
mise bias due to differential response rates between
groups. Further details of survey methodology and
weighting are available elsewhere.19

Data analysis
Fifteen indicators were selected as key outcomes for
analysis. They represented those health related behav-
iours that were most consistently targeted during the
intervention period and for which measurements were
available. These indicators are listed and defined in
table 1. Of the 15 indicators, eight represent dietary
choices, five are concerned with smoking, and one each
with participation in regular exercise and being
overweight. Two sets of analyses were undertaken:
firstly, at the level of the individual respondent;
secondly, at the community level.

Individual level analysis
Standard errors of survey estimates and 95%
confidence intervals were estimated on weighted data
from the 37 600 completed questionnaires returned in
the two surveys by using the sudaan (survey data
analysis for multistage sample designs) statistical
software package.20 This package uses the Taylor series
linearisation method to compute appropriate standard
errors for estimates obtained from complex survey
designs and takes account of the effects of stratification
and clustering on the precision of survey estimates. For
each indicator, percentage point changes between

Table 1 Definition of outcome variables

Indicator Definition

Health enhancing behaviours

Chicken Consume chicken or other poultry >2 days/week

Fish Consume fish >2 days/week

Fruit Consume fresh fruit >4 days/week

Green vegetables Consume green vegetables or salad >4 days/week

Low fat milk Mainly use skimmed or semi-skimmed milk at home

Wholemeal bread Mainly use wholemeal bread

Smoking harmful Smokers who agree that their present level of smoking is harmful to their
health

Tried to stop smoking Smokers who have made a serious attempt to give up in 12 months before
survey

Advice on smoking from
general practitioner

Daily smokers visiting their general practitioner in 12 months before survey
who were advised to cut down or give up

Exercise Engage in moderate or strenuous activity >2 times/week for >20 minutes
each time

Health compromising behaviours

Butter Mainly use butter on bread

Fried food Consume fried food cooked in lard or other solid fat >2 days/week at home

Daily smoking Smoke daily

Cigarettes/day Mean No of cigarettes/day smoked by daily smokers

Overweight Body mass index (kg/m2) >24 for women; >25 for men
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1985 and 1990 in Wales and the reference area (with
95% confidence intervals) were calculated.

Community level analysis
Analysis to compare change in Wales with change in
the reference area was undertaken at community level
by using the nine district health authorities in Wales
and the four counties in the reference area as the units
for analysis.

The intervention effect to be estimated was defined
as the ratio of percentage change between Wales and
the reference area (PC90W/PC85W)/(PC90R/PC85R),
where PCY = proportion reporting characteristic C in
year (Y = 1985 or 1990) in Wales (W) or the reference
area (R).

For each of the 13 analysis units (nine district
health authorities in Wales and four counties in the
reference area) the prevalence of each of the 14 binary
categorical variables was calculated for the baseline
and follow up (1990) surveys. Similarly, mean number
of cigarettes per day for daily smokers was calculated
for each unit in the two surveys. The logarithm of the
intervention effect ratio was then estimated by fitting
the following model:

ln (PC90) = a + b·Int + c·Z + d·ln(PC85)
where PCY = proportion reporting characteristic C in
year (Y = 1985 or 1990) in each unit (or mean number
of cigarettes per day for daily smokers); Int = exposure
to intervention: 1 in Wales, 0 in the reference area; and
Z = ln(RC90) − ln(R85), where R is the proportion of
respondents in each unit living in a household where
the head of household is in a non-manual occupation.
The variable Z was included as a covariate to adjust the
analysis for variations between the surveys in the com-
position of social group of the samples within each
unit. The parameter d was included to control for the
possibility that the degree of change may be
dependent on the baseline value.

Weighted least squares linear regression models
were fitted for each of the 15 variables weighted by the
mean sample size in each unit over the two surveys.
Analyses were undertaken for all respondents, and

additional analyses were also run for seven subgroups:
men, women, three age groups (18-34, 35-49, 50-64
years), and people living in households where the head
of household was in a manual or non-manual occupa-
tion. Two tailed t tests of the null hypothesis that the
parameter b (the logarithm of the intervention effect)
was equal to 0 were undertaken and the adjusted inter-
vention effect ratio (exp(b)) and its 95% confidence
interval were calculated.

Results
Table 2 shows the prevalence of the 15 key outcome
indicators in both Wales and the reference area in 1985
and 1990. These data indicate that in Wales there were
positive (for health) changes in all 15 indicators except
the proportion overweight, with all changes being sig-
nificant except for the proportion of smokers who had
tried to stop and mean daily cigarette consumption.
Similarly, in the reference area there were positive
changes in 13 of the 15 indicators, although only nine
of these were significant.

Further analysis showed that the baseline preva-
lence of two of the indicators was significantly lower in
Wales than in the reference area—namely, the
preference for low fat milk and the consumption of
fried food. By 1990 four indicators were significantly
lower in Wales than in the reference area; these were
preference for low fat milk, consumption of fried food,
daily smoking, and participation in exercise. The pref-
erence for butter was significantly higher in Wales than
in the reference area in both 1985 and 1990, while the
proportion overweight was significantly higher in
Wales in 1990 only.

Table 3 presents the findings from the community
level analyses and indicates that there were two
outcome indicators (consumption of fried food and
daily smoking) for which there was a consistent
intervention effect across all seven subgroups in favour
of Wales. There was also one consistent difference
(consumption of green vegetables) in favour of the ref-
erence area. These effects were each significant in no

Table 2 Prevalence of key indicators in Wales and reference area, 1985 and 1990, and percentage point changes, 1985-90 (95% confidence intervals). All
subjects aged 18-64

Key indicator

Wales Reference area

1985 1990 Change 1985 1990 Change

Chicken 16.5 (15.7 to 17.3) 31.8 (30.5 to 33.1) 15.3 (13.8 to 16.8) 15.8 (13.4 to 18.2) 30.0 (27.7 to 32.3) 14.2 (10.9 to 17.5)

Fish 19.5 (18.7 to 20.2) 27.4 (26.4 to 28.5) 7.9 (6.6 to 9.2) 21.7 (19.4 to 24.0) 28.4 (26.3 to 30.5) 6.7 (3.6 to 9.8)

Fruit 48.3 (47.2 to 49.4) 56.7 (55.4 to 58.0) 8.4 (6.7 to 10.1) 46.2 (41.1 to 51.3) 54.8 (52.5 to 57.0) 8.6 (3.0 to 14.2)

Green vegetables 47.8 (46.5 to 49.1) 55.0 (53.4 to 56.5) 7.2 (5.1 to 9.3) 46.2 (40.0 to 52.5) 55.6 (53.0 to 58.2) 9.4 (2.7 to 16.1)

Low fat milk 16.4 (15.5 to 17.3) 44.1 (42.2 to 46.0) 27.7 (25.7 to 29.7) 20.0 (16.7 to 23.3)* 47.8 (44.9 to 50.7)* 27.8 (23.4 to 32.2)

Wholemeal bread 28.2 (27.0 to 29.4) 35.9 (34.4 to 37.4) 7.7 (5.7 to 9.7) 30.2 (24.9 to 35.4) 37.6 (34.6 to 40.7) 7.4 (1.3 to 13.5)

Smoking harmful 56.4 (55.1 to 57.7) 65.6 (63.9 to 67.3) 9.2 (7.0 to 11.4) 52.9 (48.0 to 57.8) 65.1 (62.3 to 68.0) 12.2 (6.5 to 17.9)

Tried to stop smoking 33.1 (31.7 to 34.5) 34.8 (32.9 to 36.7) 1.7 (−0.6 to 4.0) 35.6 (31.2 to 40.1) 34.5 (31.9 to 37.1) −1.1 (−6.3 to 4.1)

GP advice on smoking 38.4 (36.5 to 40.2) 49.6 (47.1 to 52.1) 11.2 (8.1 to 14.3) 41.8 (35.4 to 48.2) 49.0 (45.3 to 52.6) 7.2 (−0.2 to 14.6)

Exercise 31.7 (30.9 to 32.5) 33.8 (32.8 to 34.8) 2.1 (0.8 to 3.4) 33.7 (30.3 to 37.2) 36.9 (35.0 to 38.7)† 3.2 (−0.7 to 7.1)

Butter 43.1 (42.0 to 44.2) 26.1 (24.8 to 27.4) −17.0 (−15.3 to −18.7) 36.8 (34.4 to 39.2)† 22.1 (20.2 to 24.0)† −14.7 (−11.6 to −17.8)

Fried food 32.5 (31.1 to 34.0) 13.8 (12.6 to 15.0) −18.7 (−16.8 to −20.6) 42.8 (36.5 to 49.1)† 21.3 (18.6 to 24.0)† −21.5 (−14.6 to −28.4)

Daily smoking 32.5 (31.4 to 33.6) 27.6 (26.2 to 29.0) −4.9 (−3.2 to −6.6) 36.0 (30.5 to 41.4) 30.6 (28.3 to 32.9)* −5.4 (−11.3 to 0.5)

Cigarettes/day‡ 17.16 (16.9 to 17.5) 17.14 (16.8 to 17.5) −0.02 (−0.48 to 0.44) 17.55 (16.8 to 18.3) 17.39 (16.7 to 18.0) −0.16 (−1.18 to 0.86)

Overweight 43.2 (42.3 to 44.1) 45.7 (44.5 to 46.9) 2.5 (1.0 to 4.0) 39.8 (36.3 to 43.3) 40.9 (39.0 to 42.8)† 1.1 (−2.9 to 5.1)

GP = general practitioner.
*P<0.05 in Z tests for difference in proportions, Wales v reference area.
†P<0.01 in Z tests for difference in proportions, Wales v reference area.
‡t test for difference in means.
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more than one subgroup, however, and when the com-
munity level analysis was undertaken with all the
respondents no significant differences were found.

Discussion
The results indicate important changes in modifiable
risks to health among the population in Wales and in
the reference area in the north east of England for the
period 1985-90. These changes should lead to
subsequent reductions in premature death from
cardiovascular disease in Wales and the north east of
England over the coming decade. As welcome as
improvements in smoking levels, dietary habits, and
exercise patterns may be, the results do not show clear
and consistent net intervention effects of the Heartbeat
Wales programme after 5 years in comparison with
activities in the reference area.

Sample size and contamination
Interpretation of the results reported here, however,
requires a clear understanding of the strengths and
weaknesses of the study design and of the context of
the intervention. The critical assumption made in the
study design was that the contrast between the
intervention in Wales and existing activity in the refer-
ence area would be large enough and sustained over a
5 year period to show a clear net intervention effect.
This was not the case for two reasons. Firstly, the sam-
ple size at the baseline measurement in the reference
area was too small to give sufficient statistical power for
the detection of a likely net intervention effect.
Secondly, a previous paper by the authors has
documented the diffusion of Heartbeat Wales projects
and programmes to the reference area far faster and to
a far greater extent than had initially been expected,
along with the introduction of additional resources for
heart health promotion through the development of
the Look After Your Heart project, which was launched
across the whole of England in 1987, and the

Heartbeat Yorkshire programme, which was con-
ducted in the reference area from 1988.4 This paper
clearly shows the “contamination” of the reference area
with initiatives that can be traced back to Heartbeat
Wales in whole or part, including the uptake of policy
changes in the health services, adoption of several
unique projects, and receipt of a number of mass
media interventions, especially those developed with
BBC Wales. In addition, the paper provides evidence of
increases in funding for heart health promotion in the
reference area commensurate with increases in Wales
during the Heartbeat Wales intervention period.

In retrospect, it was naive to believe that a high pro-
file programme such as Heartbeat Wales could remain
in quarantine for such a long period. A direct result of its
success as a national demonstration programme was the
attenuation of differential exposure to heart health pro-
motion between Wales and the reference area and thus
a dilution of any measurable intervention effect. In addi-
tion to these identifiable confounding factors are the
favourable secular trends in smoking and dietary
choices in the United Kingdom as a whole, which
further confuse the interpretation of results.21 22

Conclusions
Because of these design problems, no definite
conclusions can be drawn concerning the efficacy of
the Heartbeat Wales programme in terms of
behavioural outcomes. Indeed, two directly conflicting
conclusions could be drawn, both of which would be
compatible with but not proved by the results
presented here: on the one hand, the improvements in
risk behaviours for cardiovascular disease in Wales
suggest that the Heartbeat Wales programme has been
effective, with positive changes in the reference area
also associated with increased community heart health
promotion; on the other hand, the lack of any net
intervention effect compared with the reference area

Table 3 Community level regression models: estimates of intervention effect ratio (95% confidence intervals) for seven subgroups and all subjects

Key indicator

Age (years) Occupation

Men Women All subjects18-34 35-49 50-64 Manual Non-manual

Chicken 1.10 (0.90 to 1.35) 0.92 (0.72 to 1.18) 1.09 (0.83 to 1.42) 1.08 (0.85 to 1.36) 0.87 (0.70 to 1.09) 1.04 (0.85 to 1.28) 0.96 (0.79 to 1.17) 1.01 (0.84 to 1.20)

Fish 0.96 (0.72 to 1.26) 1.16 (0.66 to 2.05) 1.01 (0.82 to 1.24) 1.05 (0.90 to 1.22) 0.94 (0.76 to 1.16) 1.01 (0.80 to 1.27) 1.02 (0.85 to 1.21) 1.00 (0.84 to 1.19)

Fruit 1.04 (0.90 to 1.19) 0.93 (0.80 to 1.07) 0.88 (0.73 to 1.08) 0.99 (0.84 to 1.17) 0.94 (0.82 to 1.08) 0.97 (0.86 to 1.09) 0.98 (0.84 to 1.15) 0.97 (0.86 to 1.09)

Green
vegetables

0.96 (0.88 to 1.03) 0.95 (0.82 to 1.10) 0.99 (0.87 to 1.12) 0.96 (0.89 to 1.04) 0.98 (0.90 to 1.06) 0.95 (0.88 to 1.02) 0.97 (0.88 to 1.07) 0.96 (0.89 to 1.03)

Low fat milk 0.98 (0.85 to 1.13) 1.02 (0.91 to 1.16) 1.05 (0.86 to 1.27) 1.03 (0.87 to 1.21) 0.99 (0.81 to 1.20) 1.05 (0.92 to 1.20) 1.03 (0.95 to 1.12) 1.03 (0.94 to 1.14)

Wholemeal
bread

0.91 (0.76 to 1.09) 0.91 (0.78 to 1.06) 1.03 (0.87 to 1.21) 0.96 (0.79 to 1.16) 0.93 (0.82 to 1.05) 0.96 (0.76 to 1.20) 0.99 (0.90 to 1.09) 0.98 (0.85 to 1.13)

Smoking
harmful

1.02 (0.89 to 1.17) 0.90 (0.69 to 1.17) 0.96 (0.80 to 1.16) 0.97 (0.84 to 1.12) 1.01 (0.78 to 1.30) 0.99 (0.87 to 1.13) 0.94 (0.81 to 1.08) 0.95 (0.85 to 1.07)

Tried to stop
smoking

1.06 (0.85 to 1.31) 0.94 (0.76 to 1.16) 1.15 (0.92 to 1.45) 0.95 (0.83 to 1.09) 1.24 (0.94 to 1.63) 1.19 (1.05 to 1.35)* 0.96 (0.81 to 1.13) 1.09 (0.89 to 1.32)

GP advice on
smoking

0.97 (0.70 to 1.36) 0.93 (0.74 to 1.18) 1.08 (0.83 to 1.40) 1.03 (0.88 to 1.19) 1.07 (0.78 to 1.46) 1.05 (0.84 to 1.32) 1.02 (0.83 to 1.25) 1.02 (0.95 to 1.09)

Exercise 1.00 (0.90 to 1.11) 1.41 (1.00 to 1.99) 0.94 (0.70 to 1.25) 0.97 (0.87 to 1.07) 0.93 (0.85 to 1.01) 1.00 (0.93 to 1.08) 0.87 (0.74 to 1.01) 0.96 (0.78 to 1.17)

Butter 0.82 (0.60 to 1.13) 1.18 (0.92 to 1.51) 0.96 (0.72 to 1.19) 0.87 (0.73 to 1.03) 1.12 (0.89 to 1.39) 0.96 (0.78 to 1.18) 0.95 (0.83 to 1.09) 0.96 (0.83 to 1.11)

Fried food 0.99 (0.72 to 1.37) 0.86 (0.65 to 1.13) 0.55 (0.37 to 0.83)* 0.78 (0.57 to 1.08) 0.92 (0.63 to 1.34) 0.86 (0.65 to 1.14) 0.84 (0.61 to 1.16) 0.86 (0.64 to 1.14)

Daily
smoking

0.93 (0.67 to 1.28) 0.90 (0.73 to 1.10) 0.83 (0.60 to 1.15) 0.91 (0.75 to 1.09) 0.99 (0.82 to 1.19) 0.92 (0.76 to 1.12) 0.91 (0.70 to 1.17) 0.90 (0.73 to 1.10)

Cigarettes/
day

1.01 (0.90 to 1.13) 0.97 (0.85 to 1.10) 0.98 (0.87 to 1.09) 0.99 (0.91 to 1.07) 1.02 (0.93 to 1.13) 1.01 (0.92 to 1.10) 0.96 (0.86 to 1.07) 0.99 (0.93 to 1.07)

Overweight 1.02 (0.77 to 1.36) 1.14 (0.60 to 2.18) 1.04 (0.94 to 1.15) 1.07 (0.89 to 1.28) 1.02 (0.87 to 1.19) 1.06 (0.92 to 1.23) 1.00 (0.86 to 1.15) 1.02 (0.98 to 1.06)

GP=general practitioner.
*P<0.05 in t test of log (adjusted intervention effect ratio).
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suggests that the Heartbeat Wales programme has had
no impact additional to secular trends.

These results from the United Kingdom can be set
alongside results from other comparable programmes
in the United States operating during the same period.
Although encouraging results have been reported
from the Stanford five city project, these were obtained
from a cohort of subjects in the intervention
communities. As in Wales, no differences were found in
the comparison between independent samples in the
intervention population and the reference communi-
ties.6 Similarly, analysis of results from independent
samples in the Minnesota and Pawtucket heart health
programmes showed that intervention effects were
“modest in size and duration and generally within
chance levels”7 and “very limited.”8 The strengths of
positive secular trends relating to behavioural risks for
cardiovascular disease were cited as a reason why net
effects were difficult to identify despite positive results
in the intervention communities.23 Unlike Heartbeat
Wales, there is no indication that these studies included
active monitoring of the diffusion of the programme in
the reference area(s) or the extent of contamination
through other unpredicted events.

The major conclusion to be drawn from this study
is that the basic quasi-experimental design was
inappropriate and insufficiently sensitive to answer the
complex research question being asked. By their very
nature, successful long term community based
programmes can result in complex and wide ranging
effects, many of which may be unexpected and not
confined to any one predetermined intervention com-
munity, making the measurement of any impact and
attribution of causality highly problematic.23–28 Solving
these problems will remain a continuing dilemma for
advocates of prevention and should be a cause for
reflection among academics and researchers concern-
ing appropriate methods for assessing the results from
such programmes. New evaluation techniques need to
be developed that combine the strengths of quantita-
tive and qualitative research methods and make better
use of more proximal outcomes.29
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Correction

Case-control study of risk of cerebral sinus thrombosis in oral
contraceptive users who are carriers of hereditary prothrombotic
conditions
An error occurred in the title and abstract of this paper by
S F T M de Bruijn and others (21 February, pp 589-92).
The title should have been: Case-control study of risk of
cerebral sinus thrombosis in oral contraceptive users and in
carriers of hereditary prothrombotic conditions. The
objective in the abstract was wrong in the same respect.

Key messages

+ Heartbeat Wales was set up in 1985 as a community based
programme to demonstrate risk reduction for cardiovascular
disease

+ Important changes were observed in modifiable risks for
cardiovascular disease in Wales between 1985 and 1990

+ There was an unexpectedly rapid uptake of heart health promotion
activity in the reference area

+ No net intervention effects were found for the programme over
and above changes in the reference area

+ Improvements in methods of evaluation for community based
health promotion programmes are required
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Risk factors for coronary artery disease in non-insulin
dependent diabetes mellitus: United Kingdom prospective
diabetes study (UKPDS: 23)
R C Turner, H Millns, H A W Neil, I M Stratton, S E Manley, D R Matthews, R R Holman for the
United Kingdom Prospective Diabetes Study Group

Abstract
Objective: To evaluate baseline risk factors for
coronary artery disease in patients with type 2
diabetes mellitus.
Design: A stepwise selection procedure, adjusting for
age and sex, was used in 2693 subjects with complete
data to determine which risk factors for coronary
artery disease should be included in a Cox
proportional hazards model.
Subjects: 3055 white patients (mean age 52) with
recently diagnosed type 2 diabetes mellitus and
without evidence of disease related to atheroma.
Median duration of follow up was 7.9 years. 335
patients developed coronary artery disease within 10
years.
Outcome measures: Angina with confirmatory
abnormal electrocardiogram; non-fatal and fatal
myocardial infarction.
Results: Coronary artery disease was significantly
associated with increased concentrations of low
density lipoprotein cholesterol, decreased
concentrations of high density lipoprotein cholesterol,
and increased triglyceride concentration,
haemoglobin A1c, systolic blood pressure, fasting
plasma glucose concentration, and a history of
smoking. The estimated hazard ratios for the upper
third relative to the lower third were 2.26 (95%
confidence interval 1.70 to 3.00) for low density
lipoprotein cholesterol, 0.55 (0.41 to 0.73) for high
density lipoprotein cholesterol, 1.52 (1.15 to 2.01) for
haemoglobin A1c, and 1.82 (1.34 to 2.47) for systolic
blood pressure. The estimated hazard ratio for
smokers was 1.41(1.06 to 1.88).
Conclusion: A quintet of potentially modifiable risk
factors for coronary artery disease exists in patients
with type 2 diabetes mellitus. These risk factors are
increased concentrations of low density lipoprotein
cholesterol, decreased concentrations of high density
lipoprotein cholesterol, raised blood pressure,
hyperglycaemia, and smoking.

Introduction
Patients with type 2 diabetes mellitus have a twofold to
threefold increased incidence of diseases related to
atheroma,1 and those who present in their 40s and 50s
have a twofold increased total mortality.2 In the United
Kingdom the incidence of macrovascular complica-
tions in patients with type 2 diabetes mellitus is twice
that of microvascular disease.3 The greater mortality in
patients with type 2 diabetes mellitus than in the
general population cannot be explained only by the
presence of the three classic risk factors for coronary
artery disease—that is, smoking, hypertension, and an
increased plasma cholesterol concentration.4

Previous prospective studies of patients with type 2
diabetes mellitus had comparatively few patients and
cardiovascular end points.5–11 Many of these studies
have not measured the concentration of low density
lipoprotein cholesterol, potentially the most important
lipid fraction.12 13

We report a prospective study of white patients
with recently diagnosed type 2 diabetes mellitus. After
entry to the United Kingdom prospective diabetes
study14 patients were assessed for baseline risk factors
after initial treatment by diet for 3 months. The associa-
tion of coronary artery disease with baseline risk
factors has been assessed irrespective of subsequent
treatments.

Subjects and methods
Patients
Between 1977 and 1991, 5102 patients aged 25 to 65
years with type 2 diabetes mellitus based on a fasting
plasma glucose concentration > 6 mmol/l on two occa-
sions were recruited to the study14; 4775 (94%) had fast-
ing plasma glucose values > 7.0 mmol/l, which is
consistent with the American Diabetic Association’s
definition of diabetes. Of the 7108 patients originally
referred for entry to the study, 2006 (28%) were
excluded. These were of a similar age and sex and had a
similar fasting plasma glucose concentration as those
patients included in the study. The main reasons for
exclusion were myocardial infarction in the previous
year, current angina or heart failure, accelerated
hypertension, proliferative or preproliferative retino-
pathy, renal failure with a plasma creatinine concentra-
tion > 175 ìmol/l, other life threatening disease such as
cancer, an illness requiring systemic steroids, an occupa-
tion which precluded insulin treatment, language
difficulties, or ketonuria > 3 mmol/l suggestive of
insulin dependent diabetes mellitus.

The study was approved by the ethics committee in
each of the 23 centres: Radcliffe Infirmary, Oxford;
Royal Infirmary, Aberdeen; General Hospital, Bir-
mingham; St George’s Hospital and Hammersmith
Hospital, London; City Hospital, Belfast; North
Staffordshire Royal Infirmary, Stoke on Trent; Royal
Victoria Hospital, Belfast; St Helier Hospital, Car-
shalton; Whittington Hospital, London; Norfolk and
Norwich Hospital; Lister Hospital, Stevenage; Ipswich
Hospital; Ninewells Hospital, Dundee; Northampton
Hospital; Torbay Hospital; Peterborough General Hos-
pital; Scarborough Hospital; Derbyshire Royal Infir-
mary; Manchester Royal Infirmary; Hope Hospital,
Salford; Leicester General Hospital; Royal Devon and
Exeter Hospital. All patients gave their informed
consent to take part in the study.
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The initial treatment by diet for 3 months was com-
pleted by 4178 white patients,14 with a mean loss of
5 kg body weight, but only 867 (16.9%) were able to
achieve a near normal fasting plasma glucose concen-
tration of < 6 mmol/l. Cardiovascular disease was evi-
dent in 381 (7.5%) patients, of whom 58 (15.2%) had
previous myocardial infarction, 144 (37.8%) a definite
electrocardiographic Q wave abnormality on Minne-
sota coding, 7 (1.8%) angina, 1 (0.3%) heart failure, 120
(31.5%) intermittent claudication, and 51 (13.4%) a
previous stroke or transient ischaemic attack. Only
2693 (70.9%) of the 3797 datasets could be analysed
for all variables, as biochemical measurements were
not undertaken until 1981, and some patients had no
valid data for one or more of the other variables. Suffi-
cient data were available from 3055 (80.5%) patients
for the final Cox model analysis, and 2161 (56.9%)
patients had ophthalmic photographic data available
for the assessment of the effect of retinopathy.

After the initial treatment diet, patients were
randomly allocated to different treatments according
to the protocol of the United Kingdom prospective
diabetes study.14 This paper does not include any refer-
ence to treatment allocations, actual treatment, or
diabetes control during the 10 years of follow up.

Follow up, identification, and classification of end
points
Patients were seen every three months in the clinics, and
any events that were clinically important were noted. To
ascertain whether predetermined criteria for the end
points were attained two independent doctors received
full information on the patients but without details of
treatment.14 Any discrepancies between the two doctors
were adjudicated by two independent senior doctors. All
end points were coded according to ICD-9 (inter-
national classification of disease, 9th revision).15

Three aggregate end points were evaluated:
coronary artery disease—that is, fatal or non-fatal myo-
cardial infarction or clinical angina—with an abnormal
electrocardiogram at rest or after a treadmill test; fatal
or non-fatal myocardial infarction; and fatal myo-
cardial infarction.

Baseline risk factors assessment
Height, waist, and hip circumferences were measured,
and the smoking status and amount of exercise taken
were ascertained by questionnaire.14 Retinopathy was
assessed by modified Wisconsin grading of four colour
photographs of each eye taken at 30° to the
horizontal.14 Blood pressure was recorded as the mean
of measurements taken 2 and 9 months after diagnosis
with electronic sphygmomanometers. Hypertension
was defined as systolic blood pressure >160 mm Hg or
diastolic blood pressure >90 mm Hg, or both, or anti-
hypertensive treatment. After the initial treatment diet,
patients were fasted overnight and the following
concentrations measured: fasting plasma glucose,
haemoglobin A1c, low density lipoprotein cholesterol,
high density lipoprotein cholesterol, and insulin.14 16

Statistical analyses
Data are reported as means (SD), geometric means
(1 SD interval), or percentages. Variables for patients
included in or excluded from the analyses were
compared by t tests, ÷2 tests, or Fisher’s exact tests.

Standardised mortality ratio in the patients was cal-
culated from the Office of Population Censuses and
Surveys death rates for the general population of
England and Wales for the same calendar period, with
stratification by sex and age in periods of five years.17 18

Age was categorised as < 50, 50-54, 55-59, or >60
years. Continuous variables were grouped into thirds.
The effect of potential risk factors on the three aggre-
gate end points was assessed by Cox proportional haz-
ards models,19 with censoring at 10 years’ follow up.
The relation of single risk factors with events after
adjustment for age and sex was assessed in 2693
patients with all risk factors measured. Multivariate
selection of risk factors was done by a stepwise proce-
dure after adjustment for age and sex. Estimated
hazard ratios are represented graphically, with 95%
confidence intervals estimated for each group by treat-
ing the relative risks as floating absolute risks so that
the appropriate variability for each group is shown.20

Baseline biochemical and blood pressure values
were corrected for any effects from regression to the
mean by examining repeat values at six months in 497
patients who had remained on the diet treatment
alone. The effect of a unit increment of risk factors on
coronary artery disease (1 mmol/l in low density
lipoprotein cholesterol concentration, 0.1 mmol/l in

Table 1 Baseline characteristics in 2693 white patients with no indication of disease
related to atheroma. Results are means (SD) or geometric mean (1 SD interval) unless
stated otherwise

Variable Men (n=1564) Women (n=1129)

Age (years) 52 (9) 53 (9)

Body mass index (kg/m2) 27.1 (4.7) 29.4 (6.4)

Waist:hip ratio 0.95 (0.06) 0.87 (0.08)

Systolic blood pressure (mm Hg) 133 (18) 139 (20)

Diastolic blood pressure (mm Hg) 82 (10) 83 (10)

No (%) of patients with hypertension 508 (32) 506 (45)

Fasting plasma glucose (mmol/l) 8.3 (2.8) 9.2 (3.0)

Haemoglobin A1c (%) 6.9 (1.7) 7.4 (1.8)

Total cholesterol (mmol/l) 5.2 (1.0) 5.7 (1.2)

Low density lipoprotein cholesterol (mmol/l) 3.3 (0.9) 3.8 (1.1)

High density lipoprotein cholesterol (mmol/l) 1.04 (0.23) 1.10 (0.24)

Triglyceride (mmol/l) 1.5 (0.9, 2.4) 1.6 (1.0, 2.6)

Fasting plasma insulin (mU/l) 11.3 (6.6, 19.4) 13.2 (7.7, 22.7)

Exercise (No (%) of subjects)

Sedentary 261 (17) 251 (22)

Moderate 496 (32) 440 (39)

Active 692 (44) 428 (38)

Fit 115 (7) 10 (1)

Smoking (No (%) of subjects)

Never 344 (22) 501 (44)

Ex-smoker 712 (46) 297 (27)

Current 508 (32) 331 (29)

Table 2 Standardised mortality ratios for 5071 patients recently diagnosed with
non-insulin dependent diabetes mellitus compared with general population

Years since
randomisation

No of
patients No observed No expected

Standardised
mortality ratio P value

Men

0 to <5 2992 153 162 0.94 0.78

5 to <10 2267 161 118 1.36 <0.001

>10 566 42 26 1.62 0.002

Women

0 to <5 2079 69 72 0.96 0.64

5 to <10 1581 84 55 1.52 <0.001

>10 409 28 12 2.42 <0.0001
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high density lipoprotein cholesterol concentration,
10 mm Hg in systolic blood pressure, and 1% in
haemoglobin A1c) was estimated by fitting each factor
as a continuous variable in a stepwise selected Cox
model, leaving other risk factors as categorical
variables and adjusting for regression to the mean. Sta-
tistical analyses were performed using sas version 6.1.

Results
Table 1 shows the baseline risk factors assessed for the
2693 white patients who had no previous indication of
disease related to atheroma and had complete data
when studied after the initial treatment diet. The men
who were entered into the United Kingdom prospective
diabetes study but excluded from this analysis because of
previous cardiovascular disease were older (mean age 56
(SD7) years), had higher systolic blood pressure (mean
141(20) mm Hg), were more likely to be hypertensive
(46%), and were more likely to be smokers (10% had
never smoked, 51% were ex-smokers, and 39% were
current smokers) (P < 0.01 for each). Women who were
excluded from the study were also older (mean age 56
(8) years) and had higher systolic blood pressure (mean
145 (20) mm Hg) (P < 0.01 for each). Baseline
concentrations of total cholesterol, low density lipopro-
tein cholesterol, high density lipoprotein cholesterol,

and triglyceride did not differ in subjects according to
the presence of disease related to atheroma (P > 0.01).

Standardised mortality ratio
During the first five years of the study the standardised
mortality ratio was not very different from that in the
general population, possibly because patients with life
threatening illnesses were excluded from the study
(table 2). After the first five years of the study patients
with type 2 diabetes mellitus had an increased total
mortality compared with the general population.

Relation of baseline risk factors with adjustment
for age and sex
Table 3 shows the relation of potential risk factors,
stratified by thirds, to coronary artery disease in 280
patients with end points. Important variables were low
density lipoprotein cholesterol concentration, high
density lipoprotein cholesterol concentration, and also
triglyceride concentration, haemoglobin A1c, systolic
blood pressure, fasting plasma glucose concentration,
and smoking; each of these had a positive association
except high density lipoprotein cholesterol concentra-
tion. Similar associations were seen for fatal or
non-fatal myocardial infarction (192 patients with end
points) and fatal myocardial infarction (79 patients
with end points). Retinopathy was associated with fatal

Table 3 Relation of potential risk factors to cardiac end points after adjustment for age and sex, in 2693 white patients with non-insulin dependent diabetes
mellitus

Variable

Distribution Coronary artery disease (n=280)
Non-fatal or fatal myocardial infarction

(n=192) Fatal myocardial infarction (n=79)

Lower
third

Upper
third P value

Estimated hazard ratios
for each third* P value

Estimated hazard ratios for
each third* P value

Estimated hazard ratios
for each third

Body mass index (kg/m2) 24.8 29.0 0.65 0.083 0.46

Waist:hip ratio 0.87 0.94 0.89 0.50 0.89

Systolic blood pressure (mm Hg) 125 142 0.0032 1 1.52 1.72 0.027 1 1.44 1.70 0.011 1 1.14 2.17

Diastolic blood pressure (mm Hg) 79 87 0.025 1 1.08 1.45 0.0061 1 1.17 1.72 <0.0001 1 0.79 2.09

Hypertension 0.018 1 1.34 0.022 1 1.40 0.008 1 1.83

Fasting plasma glucose (mmol/l) 7.3 9.7 0.016 1 1.31 1.54 0.13 0.017 1 1.83 2.24

Haemoglobin A1c (%) 6.2 7.5 0.0003 1 1.64 1.78 0.01 1 1.47 1.71 0.0099 1 1.09 2.11

Cholesterol (mmol/l) 4.88 5.77 <0.0001 1 1.79 1.93 0.0086 1 1.62 1.67 0.027 1 1.98 2.01

Low density lipoprotein cholesterol
(mmol/l)

3.02 3.89 <0.0001 1 1.48 2.29 0.0002 1 1.44 2.11 0.0043 1 1.06 2.25

High density lipoprotein
cholesterol (mmol/l)

0.95 1.15 <0.0001 1 0.87 0.51 0.0085 1 0.84 0.57 0.42

Triglyceride (mmol/l) 1.22 1.87 <0.0001 1 1.63 1.93 0.011 1 1.40 1.72 0.079

Insulin (mU/l) 9.7 15.6 0.16 0.022 1 1.18 1.63 0.86

Exercise (sedentary, moderate,
active, fit)

0.54 0.044 1 0.73 0.58 0.74† 0.57

Smoking (never smoked,
ex-smoker, current smoker)

0.016 1 1.18 1.55 0.015 1 1.27 1.74‡ 0.57

*Not given for non-significant data. †For the four categories of exercise. ‡For the three categories of smoking.

Table 4 Stepwise selection of risk factors, adjusted for age and sex, in 2693 white patients with non-insulin dependent diabetes
mellitus with dependent variable as time to first event. P values are significance of risk factor after accounting for all other risk factors
in model

Position in
model

Coronary artery disease (n=280) Non-fatal or fatal myocardial infarction (n=192) Fatal myocardial infarction (n=79)

Variable P value Variable P value Variable P value

First Low density lipoprotein
cholesterol

<0.0001 Low density lipoprotein
cholesterol

0.0022 Diastolic blood pressure 0.0012

Second High density lipoprotein
cholesterol

0.0001 Diastolic blood pressure 0.0074 Low density lipoprotein
cholesterol

0.012

Third Haemoglobin A1c 0.0022 Smoking 0.025 Haemoglobin A1c 0.024

Fourth Systolic blood pressure 0.0065 High density lipoprotein
cholesterol

0.026

Fifth Smoking 0.056 Haemoglobin A1c 0.053
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myocardial infarction (P = 0.005) but not with fatal or
non-fatal myocardial infarction (P = 0.124) or with
coronary artery diseases (P = 0.082).

Stepwise selection of risk factors
Table 4 shows the selected risk factors with P values
from the stepwise multivariate Cox models. Factors

that were not important were body mass index, waist to
hip ratio, exercise, triglyceride concentration, and fast-
ing plasma glucose or insulin concentration, and these
were not included in the final model. The exclusion of
triglyceride concentration and not high density
lipoprotein cholesterol concentration was not due
solely to imprecision of measurements, since baseline
triglyceride concentration correlated with the values 6
months later in subjects randomised to, and remaining
on, the diet (rs = 0.72 (95% confidence interval 0.68 to
0.76)). This correlation was greater than the correlation
between repeated high density lipoprotein measure-
ments (rs = 0.52 (0.45 to 0.58)). Baseline triglyceride
concentration correlated with high density lipoprotein
cholesterol concentration (rs = − 0.27 (P < 0.0001)). No
significant interaction term was identified between
high density lipoprotein cholesterol concentration and
low density lipoprotein cholesterol concentration.

Estimated hazard ratios
Table 5 and the figure show the Cox model estimated
hazard ratios for age and sex and the stepwise selected
variables for coronary artery disease in 3055 patients
(335 with a coronary artery disease). A similar pattern
of hazard ratios was seen for fatal or non-fatal myo-
cardial infarction (233 patients with an event) and fatal
myocardial infarction (103 patients with an event).
Although diastolic blood pressure had a stronger rela-
tion than systolic blood pressure with any myocardial
infarction or fatal myocardial infarction, replacement
by systolic blood pressure did not affect the results.

Fitting the risk factors for coronary artery disease as
continuous variables, with allowance for regression to
mean, indicated that for each increment of 1 mmol/l in
low density lipoprotein cholesterol concentration there
was a 1.57-fold (95% confidence interval 1.37 to 1.79)
increased risk of coronary artery disease. For each posi-
tive increment of 0.1 mmol/l in high density lipoprotein
cholesterol concentration there was a 0.15-fold (0.08 to
0.22) decrease in risk, for each increment of 10 mm Hg
in systolic blood pressure a 1.15-fold (1.08 to 1.23)
increase, and for each increment of 1% in haemoglobin
A1c a 1.11-fold (1.02 to 1.20) increase in risk.

The retinopathy grading was not significantly
related to any of the three aggregate end points when
added to the multivariate models, including age, sex,
and the other risk factors in table 4.

Discussion
This study shows that in patients with type 2 diabetes
mellitus increased concentrations of low density
lipoprotein cholesterol, decreased concentrations of
high density lipoprotein cholesterol, hyperglycaemia,
hypertension, and smoking (all measured on comple-
tion of a treatment diet after diagnosis), are risk factors
for coronary artery disease, defined as fatal and
non-fatal myocardial infarction or angina. Previous
studies have shown inconsistent results, being depend-
ent on univariate analyses in small studies, with few
patients having clinical end points. Total cholesterol
concentration was reported to be a risk factor in
some5 7 21 but not other studies,6 8 22 and most had not
measured both low density lipoprotein cholesterol and
high density lipoprotein cholesterol concentrations.
Hyperglycaemia was similarly reported as a risk factor

Table 5 Estimated hazard ratios (95% confidence intervals) for coronary artery disease
in 3055 patients, fitting same explanatory variables for all three dependent variables

Dependent variable
Coronary artery

disease
Fatal or non-fatal

myocardial infarction
Fatal myocardial

infarction

No of patients with event 335 233 103

Age (years)

<50 1 1 1

50-54 1.65 (1.18 to 2.31) 1.76 (1.15 to 2.70) 5.56 (2.07 to 14.95)

55-59 1.78 (1.29 to 2.46) 2.41 (1.62 to 3.57) 8.70 (3.37 to 22.48)

>60 2.35 (1.71 to 3.23) 2.80 (1.88 to 4.17) 13.86 (5.43 to 35.41)

Sex

Women 1 1 1

Men 2.12 (1.65 to 2.73) 2.62 (1.91 to 3.58) 4.13 (2.53 to 6.76)

Low density lipoprotein cholesterol (mmol/l)

<3.02 1 1 1

>3.02 to <3.89 1.41 (1.05 to 1.90) 1.41 (1.00 to 2.00) 1.15 (0.67 to 1.97)

>3.89 2.26 (1.70 to 3.00) 2.11 (1.50 to 2.95) 2.32 (1.41 to 3.81)

High density lipoprotein cholesterol (mmol/l)

<0.95 1 1 1**

>0.95 to <1.15 0.90 (0.71 to 1.15) 0.94 (0.70 to 1.26) 1.16 (0.73 to 1.84)

>1.15 0.55 (0.41 to 0.73) 0.65 (0.47 to 0.91) 0.84 (0.51 to 1.39)

Haemoglobin A1c (%)

<6.2 1 1 1

>6.2 to <7.5 1.47 (1.12 to 1.95) 1.26 (0.91 to 1.75) 0.98 (0.58 to 1.65)

>7.5 1.52 (1.15 to 2.01) 1.42 (1.03 to 1.98) 1.72 (1.06 to 2.77)

Systolic blood pressure (mm Hg)

<125 1 1* 1*

>125 to <142 1.52 (1.12 to 2.06) 1.45 (1.01 to 2.08) 1.22 (0.66 to 2.24)

>142 1.82 (1.34 to 2.47) 1.76 (1.22 to 2.54) 2.36 (1.33 to 4.18)

Smoking

Never smoked 1 1 1**

Ex-smoker 1.03 (0.77 to 1.37) 1.08 (0.75 to 1.54) 0.65 (0.39 to 1.09)

Current smoker 1.41 (1.06 to 1.88) 1.58 (1.11 to 2.25) 1.03 (0.62 to 1.70)

*Estimated hazard ratios shown for systolic blood pressure despite diastolic blood pressure being included
in stepwise selection.
**Variable not included in stepwise selection model.
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in some5 6 8 11 21 22 but not other studies,7 and hyperten-
sion similarly in some5 22 but not other studies.6–8 11 21

The present study shows that patients with type 2
diabetes mellitus have the same risk factors for
coronary artery disease as the general population.23

This study confirms that patients with non-insulin
diabetes mellitus have an increased total mortality
compared with the general population, although this
was not apparent in the initial 5 years, probably
because diabetic patients with life threatening illness
were excluded from the United Kingdom prospective
diabetes study.

Major risk factors
Low density lipoprotein and total cholesterol—An

increased concentration of low density lipoprotein
cholesterol or total cholesterol at baseline was a major
risk factor for coronary artery disease. This is similar to
the general population.13 24 25 Increased concentrations
of low density lipoprotein cholesterol may be more
pathogenic in patients with type 2 diabetes mellitus than
in non-diabetic patients because of the presence of small
dense low density lipoprotein cholesterol particles26 and
oxidation of glycated low density lipoprotein
cholesterol.27 The 1.57 increased risk for an increment of
1 mmol/l in low density lipoprotein cholesterol concen-
tration equates to a 36% risk reduction for a decrement
of 1 mmol/l , similar to the 31% risk reduction achieved
with a 3-hydroxy-3-methylglutaryl coenzyme A reduct-
ase inhibitor in men with hypercholesterolaemia.13 The
subgroup analysis of the simvastatin study28 showed that
the diabetic patients had similar protection to that of
non-diabetic patients.25 A decreased concentration of
high density lipoprotein cholesterol was an independent
risk factor for coronary artery disease. The 15% decrease
in the risk of coronary artery disease associated with a
0.1 mmol/l increment in high density lipoprotein
cholesterol concentration is compatible with the 8-12%
reduction reported from prospective American
studies.29 Triglyceride concentration was a risk factor for
coronary artery disease after adjustment for age and sex,
but it was not an independent risk factor when the other
variables were included in the model. This is in accord
with other studies, possibly because of the greater
biological variability of triglyceride than high density
lipoprotein cholesterol measurements.30 However, we
found over 6 months that the concentration of high
density lipoprotein cholesterol was more variable than
that of triglyceride, possibly because of less precision
with the assay (coefficient of variation 6% v 2%) and
because patients were receiving dietary advice and had a
more uniform dietary intake than in the general
population. As control of plasma triglyceride and high
density lipoprotein cholesterol concentrations is inter-
linked through lipoprotein lipase and hepatic lipase
activities, it may not be feasible to separate the contribu-
tions of triglyceride and high density lipoprotein
cholesterol to coronary artery disease. Postprandial tri-
glyceride values may have an additional atherogenic role
to the fasting values that were measured.31

Haemoglobin A1c—There was an increase in risk of
coronary artery disease with haemoglobin A1c of
> 6.2%, the upper range of normal values, in accord
with other studies which suggest that glycaemia above
the normal range gives an increased risk for macro-
vascular disease.32 33 If glycation of proteins was a major

pathogenic factor for coronary artery disease the
increased risk would be expected to be proportional to
the degree of hyperglycaemia.34 The study showed an
increased risk of 11% for each increment of 1% in
haemoglobin A1c, similar to the 10% increase in mor-
tality from ischaemic heart disease for an increment of
1% in haemoglobin A1c reported in Wisconsin.35

Blood pressure—Increased blood pressure was also a
major risk factor for coronary artery disease, with a 15%
increased risk for an increase in systolic blood pressure
of 10 mm Hg, which was similar to that reported in the
general population.36 Increased blood pressure was a
major risk factor for fatal myocardial infarction. This
could be because hypertension is a major additional
burden to the heart when myocardial infarction ensues.
The hypertension in diabetes study in 1148 patients in a
factorial design is evaluating whether strict blood
pressure control will prevent complications.37

Retinopathy—Retinopathy at diagnosis was not a risk
factor for cardiovascular disease in a multivariate
analysis, although retinopathy was a risk factor for fatal
myocardial infarction when only age and sex were
adjusted for. Since both retinopathy38 and micro-
albuminuria39 are associated with hyperglycaemia and
hypertension, which are also risk factors for coronary
artery disease, the previously described association of
retinopathy and microalbuminuria with subsequent
cardiovascular mortality might reflect the longstanding
hypertension and hyperglycaemia that induced both
macrovascular and microvascular disease.

Risk factors in type 2 diabetes mellitus
Risk factors for development of coronary artery disease
in the general population may not apply once diabetes
has developed. Obesity and central obesity,40 decreased
physical activity,41 and raised insulin concentrations42

provide an increased risk for cardiovascular disease, but
in patients with type 2 diabetes mellitus we found that
none of these were major risk factors. These variables
are also risk factors for diabetes,43–45 but this study
indicates that once diabetes has developed, hyperten-
sion, increased concentrations of low density lipoprotein
or decreased concentrations of high density lipoprotein
cholesterol and hyperglycaemia measured at baseline
are greater risk factors for coronary artery disease than
these precipitating factors.

Syndrome X, the association of raised concentra-
tions of glucose, insulin, and triglyceride, decreased con-
centrations of high density lipoprotein cholesterol, and
increased blood pressure, describes a combination of
previously reported risk factors for coronary artery dis-
ease.46 In the general population the combination of
upper body obesity, glucose intolerance, hypertriglyceri-
daemia, and hypertension has been termed the deadly
quartet.47 However, a quintet of increased concentrations
of low density lipoprotein and decreased concentrations
of high density lipoprotein cholesterol, hypertension,
hyperglycaemia, and smoking is probably more relevant
in patients with type 2 diabetes mellitus.
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Kohner, Mr Steve Aldington, Ms Ivy Samuel, and Mrs Caroline
Wood for help with the manuscript.
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Key messages

x Coronary artery disease is the major cause of mortality in patients
with type 2 diabetes mellitus

x Patients without evidence of disease related to atheroma at diagnosis
of type 2 diabetes mellitus had an increased standardised mortality
ratio compared with the population of the United Kingdom

x 11% of patients in this study had a myocardial infarction or
developed angina over a median of 8 years’ follow up

x The potentially modifiable risk factors for coronary artery disease
were increased concentrations of low density lipoprotein cholesterol,
decreased concentrations of high density lipoprotein cholesterol,
hypertension, hyperglycaemia, and smoking; these are also risk
factors for coronary artery disease in the general population

x Evidence is needed on whether modifying these risk factors will
reduce coronary artery disease in patients with type 2 diabetes
mellitus
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Association between plasma concentrations of
plasminogen activator inhibitor-1 and survival in patients
with colorectal cancer
Hans Jørgen Nielsen, Helle Pappot, Ib Jarle Christensen, Nils Brünner,
Ole Thorlacius-Ussing, Flemming Moesgaard, Keld Danø, Jan Grøndahl-Hansen

Invasion by cancer cells requires proteases such as the
serine protease plasmin to degrade the cellular matrix.
Plasmin is formed from its zymogen, plasminogen, a
reaction catalysed by urokinase type plasminogen
activator—which is implicated in invasion1—and partly
regulated by plasminogen activator inhibitors. The
active form of the inhibitor complexes with free and
receptor bound active urokinase plasminogen activa-
tor and is bound by vitronectin in plasma and extracel-
lular matrix.2

A high concentration of plasminogen activator
inhibitor-1 in biopsy specimens from tumours is asso-
ciated with a poor prognosis,3 and some patients with
ovarian cancer have raised plasma concentrations of
plasminogen activator inhibitor-1.4 We studied the
prognostic importance of plasma concentrations of
plasminogen activator inhibitor-1 in patients with
colorectal cancer.

Subjects, methods, and results
Plasma was collected preoperatively as previously
described5 from 609 patients having elective surgery
for colorectal cancer. Plasma concentrations of
plasminogen activator inhibitor-1 were measured by a
sandwich enzyme linked immunosorbent assay
(ELISA) using two monoclonal antibodies.3 The
concentration was expressed as interim units of
plasminogen activator inhibitor-1/mg protein.3

All patients had histologically verified colorectal
cancer and complete clinical data. The median follow
up time was 25 months (range 13-40). Patients were
randomised into two groups. Data on 293 patients
(optimisation group) were used to determine the opti-
mal cut off value for plasminogen activator inhibitor-1
in relation to survival using Cox’s proportional hazard
model, and data on 316 patients (validation group)
were used to validate the results obtained from the
optimisation group.

High plasma concentrations of plasminogen
activator inhibitor-1 were associated with increasing
severity of disease (Dukes’s stage; ÷2 test, P = 0.001). The
best cut off value for plasminogen activator inhibitor-1
was 0.5 interim units/mg of protein. With this value the
hazard ratio was 1.5 for patients with high concentra-
tions of plasminogen activator inhibitor-1 (178/293
(61%)) compared with those with low concentrations
(115/293 (39%)). Applying this value to the validation
group gave similar results (hazard ratio 1.5 (95% confi-
dence interval 1.1 to 2.2); P = 0.02; 179/316 (57%) v
137/316 (43%)) (figure). Cox analysis of the 316
patients in the validation group showed that Dukes’s
stage was the strongest prognostic variable (hazard
ratio 2.9 (2.3 to 3.7)), followed by age (hazard ratio 1.5
(1 to 2.1)).

Comment
This study shows that high preoperative plasma
concentrations of plasminogen activator inhibitor-1
are associated with shorter survival in patients with
colorectal cancer. The validity of this result is strongly
supported by the fact that the best cut off value for
plasminogen activator inhibitor-1 obtained from one
patient population gave similar prognostic infor-
mation about a second independent population. It is
further supported by the close correlation between
high plasma concentrations of plasminogen activator
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inhibitor-1 and increasing severity of disease according
to Dukes’s stage, which is an established predictor of
poor prognosis in patients with colorectal cancer.
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collection of the plasma samples.
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How much does relapse after one year erode effectiveness
of smoking cessation treatments? Long term follow up of
randomised trial of nicotine nasal spray
John A Stapleton, Gay Sutherland, Michael A H Russell

Recent research on treatments to stop smoking has
focused almost entirely on nicotine replacement, and
several meta-analyses testify to the efficacy of four
delivery systems.1 Although the ultimate goal of
treatment is lifelong cessation, few trials have
published results of abstinence beyond one year. Little
consideration has therefore been given to whether the
treatment is effective in reducing the major health risks
of smoking. This effect would become evident only
after many years of abstinence. Our randomised trial
showed that the use of nicotine nasal spray compared
with a placebo spray was associated with more than
double the number of abstainers at one year.2 We
report the results from a longer term follow up to esti-
mate the impact of relapse after one year on effective-
ness.

Subjects, methods, and results
A total of 227 heavy smokers entered the trial; 116 were
given the nicotine spray and 111 the placebo. Of these,
47 sustained abstinence from smoking for 1 year. They
constituted the long term follow up group; 33 were in
the nicotine group, 14 in the placebo group. Criteria for
long term sustained abstinence were the same as for the
first year. Since the follow up was completed mainly over
a 2 month period, the time interval from randomisation
varied according to when the smoker entered the trial
over 15 months. Standard survival methods were used to

analyse the data. Survival times of those who were not
contacted beyond 1 year (3 subjects in the nicotine
group, 2 in the placebo group) and those who had suc-
cessfully given up were censored at their last follow up.
The Kaplan-Meier method was used to estimate
cumulative abstinence up to 31

2 years.
Mean follow up period was 3 years 4 months

(range 21
2 to 42

3 years) and was shorter by 21 days for the
nicotine group. All observed relapses occurred within
31

2 years. The table shows that the nicotine spray main-
tained an advantage over placebo up to 31

2 years.
Relapse after 1 year’s abstinence was similar in the two
groups and totalled 23% at 2 years, 38% at 3 years and
48% (95% confidence interval 32% to 64%) at 31

2 years.
Although subjects had been recommended to use the
spray for three months only, they were allowed to con-
tinue for 1 year. Of those remaining abstinent in the
nicotine group, 19 used the spray for 1 year and 14 for
< 1 year (range 1-39 weeks). There was no difference in
relapse after 1 year in the nicotine group between
those who used the spray for 1 year and those who
stopped earlier (difference 5%, 95% confidence interval
−33% to 43%).

Comment
Our results show that the spray is an effective aid to
long term smoking cessation and that those who used
the spray for 1 year had a similar relapse profile to
those who stopped using it earlier. They also indicate
substantial relapse after the time that most studies have
completed their final follow up to assess treatment effi-
cacy. Although the success ratio of active to placebo
treatment (about 2.5) was unchanged by relapse, the
absolute difference was reduced considerably, and
hence the estimated number needed to treat to achieve
each success was increased (from 6.3 to 10.8).

Results of long term follow up of randomised trial of nicotine nasal spray

Nicotine
spray (n=116)

Placebo spray
(n=111)

Difference in %
(95% CI)

% (No) who sustained abstinence to 1 year 28.4 (33) 12.6 (14) 15.8 (5.6 to 26.1)

Sustained abstinence to 3.5 years (%)* 15.4 6.1 9.3 (0.88 to 17.4)

Cumulative relapse between 1 and 3.5 years (%)* 45.9 52.1 −6.2 (−41.0 to 28.8)

*Kaplan-Meier estimates.
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Our relapse rate is similar to that in a trial of nico-
tine patches (37% between years 1 and 3)3 and in a
study using supportive counselling and nicotine gum
for 5 years (40% between years 1 and 5).4 High relapse
rates after 1 year are also common in those not attend-
ing for treatment. A large general population survey
estimated a relapse rate of 35% from non-validated self
reports of the duration of abstinence.5

Success rates after 1 year or less of follow up
substantially overestimate lifelong cessation after a
single treatment episode.

Contributors: MAHR, GS, and JAS designed the original
study, which GS conducted. JAS and GS designed the long term
follow up phase, which GS conducted. JAS analysed the data
and wrote the text of the paper. JAS and GS will act as guaran-
tors for the paper.
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Management of deliberate self poisoning in adults in four
teaching hospitals: descriptive study
Navneet Kapur, Allan House, Francis Creed, Eleanor Feldman, Trevor Friedman, Elspeth Guthrie

Deliberate self poisoning accounts for 100 000
hospital admissions in England and Wales every year,
and its incidence is increasing.1 One per cent of
patients kill themselves in the year following attend-
ance.2 Good services to manage deliberate self poison-
ing in general hospitals might therefore help to
achieve the targets set out by the Health of the Nation
strategy to reduce suicide rates. Existing services have
not been planned coherently; the care provided by
hospitals varying greatly, even in the same region.3 We
assessed the management of self poisoning in four
teaching hospitals in England by using standardised
methods of notification.

Subjects, methods, and results
We prospectively identified all patients over 16 years of
age who attended four teaching hospitals in Leeds,
Leicester, Manchester, and Nottingham for deliberate
self poisoning during 4 weeks (November to December
1996). We obtained data by examining computerised
databases on wards and in the accident and emergency
department, referral ledgers, accident and emergency
notes, and copies of specialist assessments of deliberate
self poisoning. We checked all inpatient data retrospec-
tively against information on admission and discharge
for deliberate self poisoning that we obtained from the
patient administration system in each hospital. We col-
lected demographic details of patients, along with
details of substance dependence, previous overdoses,
and contact with psychiatric services. We also recorded
information on the management of the current
episode of self poisoning.

During the study period 458 patients accounted for
477 hospital attendances for deliberate self poisoning;
223 (49%) of these were women. The mean age of the
patients was 30.9 years (SD 11.8 years); 65 (14%) were
dependent on alcohol or drugs, 177 (39%) had taken a
previous overdose, and 119 (26%) were in contact with
psychiatric services. These percentages and the

substances ingested were similar across study centres.
By contrast, there were striking variations in the
management of episodes between study centres, with a
fourfold difference in discharge rates from accident
and emergency departments, and almost a twofold dif-
ference in the proportion of subjects receiving a
specialist psychosocial assessment (table). In 220 out of
477 hospital attendances (46%) the patient had no
psychosocial assessment at any time during their
hospital contact.

Comment
The average rate of patients with self poisoning present-
ing to hospital services in this study was 310 per 100 000
population per year, which suggests that deliberate self
poisoning accounts for 170 000 hospital attendances in
the United Kingdom annually. Yet services for this
important problem remain in disarray. Striking varia-
tions in clinical practice were not accounted for by differ-
ences in patients’ characteristics. We also discovered that,
notwithstanding guidelines issued by the Department of
Health,4 almost half of the patients in this study did not
receive a specialist psychosocial assessment.

Our findings may reflect a high risk approach to
intervention or a lack of consensus on the psychiatric
management of self poisoning.5 We believe they prob-
ably reflect the low medical and psychiatric priority
given to patients who have taken an overdose. A
reduced number of beds means that medical staff are
reluctant to admit patients who are judged to be at low
physical risk and often seen as difficult and unreward-
ing. Meanwhile, psychiatric services are increasingly
reserved for those with serious mental illness, a term
which is not taken to include most cases of self poison-
ing. The current situation should not be allowed to
continue because self poisoning represents a major
social and clinical problem. At least, large scale
intervention studies are required to inform practice
and ensure that our management of deliberate self
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poisoning in the future is less arbitrary than it has been
for the past three decades.
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collection, and Dr David Owens and an anonymous referee for
their comments on earlier drafts of this paper.
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Survival rates from interval cancer in NHS breast
screening programme
Stuart Collins, Ciaran B J Woodman, Anthony Threlfall, Pat Prior

The NHS breast screening programme invites women
aged 50-64 for screening every 3 years. In this
programme the term interval cancer is applied to a
breast cancer occurring within 3 years of a screening
test with negative results. Substantially higher than
anticipated rates of interval cancers have already
been reported from the NHS breast screening
programme,1 2 and there is conflicting evidence on
whether the survival rates of women with interval
cancers are different from those of women with breast
cancer occurring in an unscreened population.3 4

Were interval cancers to have a worse prognosis
than cancers in an unscreened population, the
reduction in mortality from breast cancer in the
screened population might be substantially less than
predicted.

To interpret survival estimates for women
with interval cancers requires identification of a

suitable group of unscreened women for compari-
son. In the context of a national screening programme
this is difficult. Women who do not respond to an
invitation for screening, for example, have been
shown to have a worse outcome than unscreened
women and are therefore unsuitable.4 The use of
historical controls may also be inappropriate because
of recent advances in managing breast cancer.
Fortuitously, the phased introduction of the NHS
screening programme in the north west has resulted
in a group of women with breast cancer who lived
in areas where screening had yet to be intro-
duced whose survival can be compared with that of
women diagnosed with interval cancers during the
same calendar period. We report for the first
time survival rates for interval cancers diagnosed
during 1988-91 in the NHS breast screening
programme.

Management of 477 episodes of deliberate self poisoning in each study centre. Values are numbers (percentages) of patients

Centre (No of
episodes)

Discharged from
accident and
emergency
department

Discharged from
accident and emergency

department without
psychosocial
assessment

Received psychosocial
assessment

Admitted to
psychiatric ward Followed up*

Leeds (101) 18 (18) 15 (15) 65 (65) 6 (6) 46 (45), general practitioner
16 (16), deliberate self harm team
28 (28), psychiatric services
10 (10), alcohol services

Leicester (111) 61 (55) 23 (21) 76 (68) 18 (16) 50 (45), general practioner
12 (11), deliberate self harm team
44 (40), psychiatric services
2 (2), alcohol services

Manchester (100) 71 (71) 46 (46) 36 (36) 11 (11) 67 (67), general practitioner
0, deliberate self harm team
31 (31), psychiatric services
1 (1), alcohol services

Nottingham (165) 53 (32) 42 (25) 80 (48) 13 (8) 98 (59), general practitioner
14 (8), deliberate self harm team
43 (26), psychiatric services
6 (4), alcohol services

All centres (477) 203 (43) 126 (26) 257 (54) 48 (10) 261 (55), general practitioner
42 (9), deliberate self harm team
146 (31), psychiatric services
19 (4), alcohol services

*Nine episodes were followed up by a variety of agencies, mostly social services or non-statutory agencies.
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Subjects, methods, and results
The NHS breast screening programme in the north
west started in 1988 and by 1991 was under way in 14
district health authorities. Women resident in the five
remaining districts in the region were not invited for
screening before 1991 and form the control popula-
tion. We identified all invasive interval cancers
diagnosed between 1988 and 1991, using published
methods.1 We identified breast cancers presenting dur-
ing this period in women aged 50-67 years in the con-
trol population from records held by the regional
cancer registry. We determined date of death from data
routinely notified to the registry. We calculated
estimates of relative survival over five years and made
comparisons using an appropriate proportional
hazards regression that controlled for age.5

Seventy three interval cancers and 565 cancers
from the control population were diagnosed during
the study period. No significant difference could be
shown between the relative survival rates of women
from the control population with breast cancer and
those of women presenting with interval cancers
during the same period (hazards ratio 0.81 (95% confi-
dence interval 0.50 to 1.31),÷ = 0.67, df = 1, P = 0.41).
The robustness of this result is supported by the analy-
sis of a further 441 interval cancers diagnosed after
1991, which showed a survival curve similar to that
based on the 73 cancers (figure).

Comment
Although our results suggest no difference between the
survival rates of women with interval cancers and those
of women from the control population, variations in
the quality of care provided for women from the two
distinct areas could have invalidated this comparison.
However, an analysis of survival rates for breast cancer,
undertaken for the period immediately before the
introduction of the screening programme in the north
west, showed no significant differences when women
were grouped according to their district of residence. It
is reassuring that breast screening has not been
detrimental to the survival of those women who
presented with an interval cancer in the NHS
screening programme. However, minimising the
occurrence of interval cancers must remain a high pri-
ority if substantial reductions in mortality are to be
achieved.
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One hundred years ago
Wanted: brains

Dr Burt G Wilder, Professor of Physiology on the Cornell Staff of
Instruction at Ithaca, has recently issued a circular asking
prominent men in the United States to bequeath their brains to
the university. He says that while it is easy to procure the brains of
criminals and of insane or ignorant persons, it has hitherto been
extremely difficult to obtain those of persons in whom the
cerebral development is beyond the average. He adds that it is

highly desirable for the advancement of science that a
considerable number of brains of this character should be
secured. This request, which has been circulated principally
among the students and graduates of Cornell, is accompanied by
a blank form of bequest, which, however, contains a clause by
which the legacy becomes void if serious objection is made by the
relatives of the deceased. (BMJ 1898;ii:1359)
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