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A cognitive behavioural intervention to reduce sexually
transmitted infections among gay men: randomised trial
John Imrie, Judith M Stephenson, Frances M Cowan, Shamil Wanigaratne, Andrew J P Billington,
Andrew J Copas, Lesley French, Patrick D French, Anne M Johnson for the Behavioural Intervention
in Gay Men Project Study Group

Abstract
Objective To determine the effectiveness of a brief
cognitive behavioural intervention in reducing the
incidence of sexually transmitted infections among
gay men.
Design Randomised controlled trial with 12 months’
follow up.
Setting Sexual health clinic in London.
Participants 343 gay men with an acute sexually
transmitted infection or who reported having had
unprotected anal intercourse in the past year.
Main outcome measures Number of new sexually
transmitted infections diagnosed during follow up
and self reported incidence of unprotected anal
intercourse.
Results 72% (361/499) of men invited to enter the
study did so. 90% (308/343) of participants returned
at least one follow up questionnaire or re-attended
the clinic and requested a check up for sexually
transmitted infections during follow up. At baseline,
37% (63/172) of the intervention group and 30%
(50/166) of the control group reported having had
unprotected anal intercourse in the past month. At 12
months, the proportions were 27% (31/114) and 32%
( 39/124) respectively (P = 0.56). However, 31%
(38/123) of the intervention group and 21% (35/168)
of controls had had at least one new infection
diagnosed at the clinic (adjusted odds ratio 1.66, 95%
confidence interval 1.00 to 2.74). Considering only
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men who requested a check up for sexually
transmitted infections, the proportion diagnosed with
a new infection was 58% (53/91) for men in the
intervention group and 43% (35/81) for men in the
control group (adjusted odds ratio 1.84, 0.99 to 3.40).
Using a regional database that includes information
from 23 sexual health clinics in London, we
determined that few participants had attended other
sexual health clinics.
Conclusions This behavioural intervention was
acceptable and feasible to deliver, but it did not
reduce the risk of acquiring a new sexually
transmitted infection among these gay men at high
risk. Even carefully designed interventions should not
be assumed to bring benefit. It is important to
evaluate their effects in randomised trials with
objective clinical end points.

Introduction
Each year in the United Kingdom about 1400
homosexual men are newly diagnosed as being
infected with HIV; this figure has remained comparatively stable for a decade.1 Gay men attending sexual
health clinics in London report engaging in significantly more high risk sexual behaviour than gay men
surveyed in community settings.2 Effective behavioural
interventions to reduce sexual risk taking and infection
with HIV and other sexually transmitted diseases are
clearly needed,3 and sexual health clinics are an appro-
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priate setting for such interventions. We developed a
small group intervention aimed at gay men, which
draws on several psychological models of behavioural
change.4–6 We evaluated its effects in a pragmatic
randomised controlled trial using clinical end points
(new sexually acquired infections) as well as self
reported changes in behaviour.

Participants and methods
Participants
The study was approved by the University College
London and University College London Hospitals
ethics committee. From September 1995 to November
1997, we invited homosexual men attending a sexual
health clinic in London to enter the trial if they
presented with an acute sexually transmitted infection,
reported having had unprotected anal intercourse with
a partner of different HIV status in the past year, or
expressed concern about their sexual practices. Men
were only excluded if they were deemed by clinic staff
to be unsuited for a group education and counselling
intervention. Participants were randomly allocated
using sealed opaque envelopes.
All participants received standard management
consisting of a brief (20 minute) one to one counselling
session about sexual risk behaviour; contact tracing
was offered to those with a newly diagnosed infection;
and participants could also be referred to clinic based
or community based education on HIV prevention
and counselling services. Additionally, participants
assigned to the intervention were invited to a one day
workshop. This had been shortened to one day
because in a pilot study using an intervention spread
across three occasions, too few men had attended all
sessions. The intervention drew on the transtheoretical
model of behavioural change4 and the model of
relapse prevention5; it also included elements of social
learning theory and motivational interviewing.6 (A
description of the cognitive behavioural intervention is
available on the BMJ’s website.) Pairs of trained
counsellors from the clinic facilitated the workshops.
The quality of the intervention was assessed using participants’ evaluations, reports from the facilitators’
clinical supervisors, and focus groups. No payments
were offered for attendance or follow up.
Behavioural outcomes were followed up using
postal questionnaires. Clinic and laboratory databases
were reviewed to identify new infections diagnosed at
the clinic. Attendance at other clinics in greater
London was determined by matching individuals to a
regional database. Re-attendance at the clinic was not
required by the protocol.
Data analysis
The sample size was calculated to detect a reduction of
three fifths in the proportion of men acquiring a new
sexually transmitted infection (from 20%, as estimated
from recent clinic data, to 8%) in 12 months and a
reduction of two fifths in the proportion reporting
having unprotected anal intercourse in the past month
(from 50% to 30%). The aim was to recruit 346 men,
assuming a statistical power of at least 80% and 25%
loss to follow up.
Sexual behaviour outcomes were collected using
questionnaires at baseline, 6 months, and 12 months.
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Participants were asked about the number of sexual
partners with whom they had had unprotected anal
intercourse in the past month and the last year (at
baseline and at 12 months) and the HIV status of those
partners. We used two definitions of a new, sexually
transmitted infection. The first was a broad definition
including acute hepatitis B, syphilis, gonorrhoea,
chlamydia, or non-specific urethritis, or the first clinical
episode of herpes or genital warts. The second was a
narrow definition that considered only acute bacterial
infections (syphilis, chlamydia, or gonorrhoea); this was
seen as a better proxy for unprotected anal
intercourse.7
Assessors who were blind to the participant’s
allocation reviewed the clinic’s and the laboratory’s
databases to determine clinic attendance and diagnoses during follow up. To determine whether participants had attended other clinics during follow up, we
matched their information to that on a regional
database from 23 sexual health clinics in greater London using date of birth, sexual orientation, ethnic
group, and postcode.8
Screening for asymptomatic infection was not
included in the original study protocol because we felt
it would compromise recruitment. However, participants were more enthusiastic about the trial than
expected. We therefore added an unlinked, anonymous
urine analysis to detect undiagnosed infections the end
of the trial. Specimens were returned by post and
tested for Neisseria gonorrhoeae and Chlamydia trachomatis (LCx Probe, Abbott Laboratories, Chicago, IL).
Other outcomes assessed were psychological
determinants of safer sex behaviours (such as self
efficacy—for example, does the participant have confidence in his ability to use condoms properly) and
uptake of other interventions in the clinic or
community. Five psychometric measures were completed on the baseline questionnaire and each follow
up questionnaire. These were the situational self confidence questionnaire, which measures self efficacy9; the
Rosenberg self esteem questionnaire10; the readiness to
change questionnaire, which identifies an individual’s
position relative to the model of stages of behavioural
change4 11; the sexual risk cognition questionnaire,
which measures beliefs associated with high risk sexual
behaviour12; and the HIV related attitudes questionnaire.13 Scores on the situational self confidence
questionnaire range from 0-10; higher scores suggest a
higher level of self confidence. Scores on the
Rosenberg questionnaire range from 10-40; lower
scores suggest higher self esteem. Scores on the sexual
risk cognition questionnaire range from 0-88; lower
scores suggest that a respondent has thought about
sexual risk taking less frequently. Scores on the component scales of the HIV attitudes questionnaire range
from 0-5; higher scores suggest more positive attitudes
towards taking control of one’s risk of HIV.
Data from the questionnaires were double entered
using EpiInfo software and analysed using SPSS and
Stata software. The primary analysis included all
participants who had been randomly allocated regardless of whether they had received the intervention
(intention to treat analysis).
For clinical end points, we compared the cumulative proportion of men in each arm of the trial who
had a new infection diagnosed at the clinic during folBMJ VOLUME 322
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low up. For sexual behaviour outcomes, we compared
the proportions reporting having had unprotected
anal intercourse during the past month and the past
year. For psychological measures, we analysed changes
from baseline within the individual for each follow up
questionnaire. For unadjusted comparisons between
the arms of the trial we used the ÷2 test for binary data
and t tests or Mann-Whitney U tests for continuous
data. For binary outcomes, we adjusted for possible
confounding factors at baseline using logistic
regression. We also compared those who had attended
the intervention with the controls (on-treatment
analysis).

Results
Baseline characteristics, attendance, and follow up
Altogether, 499 men were invited to enter the trial and
361 (72%) agreed. Of these, 343 were randomly
allocated (175 to the intervention group and 168 to the
control) and 18, who had a long term partner in the
trial, were assigned to the same arm as their boyfriend
(11 in the intervention group and 7 in the control)
(fig 1). The 18 men who had not been randomly
allocated were excluded from the analysis.
Participants were similar to those who declined to
participate in terms of age, occupational classification,
and eligibility criteria but were more likely to be white
(P = 0.06) and have more education (P = 0.04) (table 1).
At baseline, 2% of participants (four from the intervention group and two from the control) were known to be
HIV positive, and 59% (201/343) (61% (106/175) of
the intervention group and 57% (95/168) of the
control group) had tested negative for HIV in the past
three months. The HIV status of the remaining 40%
(136/343) was considered to be unknown.
Of the 175 men allocated to the intervention, 124
(71%) attended. Compared with non-attenders, they
were more likely to have attended a workshop before
(20% (22/108) v 3% (1/40), P = 0.01) and more likely to
complete the questionnaire at 12 months (77% (95/124)
v 41% (21/51), P < 0.001) (data not shown). Altogether
80% (276/343) of participants returned a questionnaire
at 6 months and 71% (244/343) did at 12 months.
Those completing the 12 month questionnaire were
older (median (range) age 30 (18-51) years v 27 (18-58)
years, P < 0.001). Follow up data from one or both questionnaires or from clinic and laboratory databases were
available for 90% (308/343) of participants.

Eligible and invited to participate
(n=499)
Not randomly allocated (n=156)
Declined to participate (n=138)
Partner of participant (n=18)
Randomly allocated (n=343)

Intervention group (n=175)
Received standard care plus
intervention (n=124)

Control group (n=168)
Received standard care (n=168)

Postal questionnaire
Returned at 6 months (n=137)
Returned at 12 months (n=116)

Postal questionnaire
Returned at 6 months (n=139)
Returned at 12 months (n=128)

Records reviewed at 12 months (n=175)

Records reviewed at 12 months (n=168)

Lost to follow up (n=59)
Withdrew from study (n=3)
Emigrated (n=14)
Died (n=0)
Other loss to follow up (n=42)

Lost to follow up (n=40)
Withdrew from study (n=1)
Emigrated (n=13)
Died (n=2)
Other loss to follow up (n=24)

Completed 12 month trial (n=116)

Completed 12 month trial (n=128)

Progress of participants through the trial

Impact of the intervention
Self reported changes in sexual behaviour were
modest but generally there was more improvement in
the intervention group (table 2): in this group the proportion of men engaging in unprotected anal
intercourse in the past month decreased from 37%
(63/172) at baseline to 24% (32/136) at 6 months and
27% (31/114) at 12 months. In the control group the
proportion changed little: from 30% (50/166) at baseline to 32% (44/139) at 6 months and 32% (39/124) at
12 months. After adjusting for infections and
unprotected anal intercourse at baseline, differences in
these proportions between the arms of the trial were
not significant (P = 0.07 at 6 months and P = 0.31 at 12
months). Findings were similar for the proportions
having unprotected anal intercourse in the past 12
months (61% (106/174) in the intervention group and
63% (104/166) in the control group at baseline
compared with 50% (58/116) and 59% (76/128)
respectively at 12 months). Of those who reported at
baseline that they had had unprotected anal intercourse in the past month, 63% (39/62) of the interven-

Table 1 Sociodemographic characteristics of men invited to participate. Values are numbers (percentages) unless otherwise indicated
All randomly allocated
participants (n=343)

Intervention group
(n=175)

Control group
(n=168)

Declined to participate
(n=138)

29 (18-58)

29 (18-49)

29 (18-58)

28 (17-59)

311 (91)

160 (91)

151 (90)

116* (84)

294 (86)

150 (86)

144 (86)

106† (77)

195 (57)

91 (52)

104 (62)

76 (55)

172 (50)

92 (53)

79 (47)

59 (43)

59 (17)

27 (15)

31 (19)

NA

Median (range) age (years)
Ethnicity:
White
Education:
Beyond secondary school
Occupation:
Skilled non-manual
Sexually transmitted infection at recruitment
HIV workshop attended previously
NA=not available.
*P=0.06 compared with all randomly allocated participants.
†P=0.04 compared with all randomly allocated participants.
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tion group and 68% (34/50) of the control group
reported that the last episode was with a partner of
unknown or different HIV status. These proportions
were 44% (14/32) and 65% (28/43), respectively, at 6
months (P = 0.11) and 48% (15/31) and 46% (18/39)
at 12 months (P = 0.9).
A larger proportion of the intervention group had
had a new sexually transmitted infection diagnosed
during follow up (table 3). Around half of all men (53%
(91/172) in the intervention group and 48% (81/168)
of the control) returned to the clinic during follow up
and requested a check up for sexually transmitted
infections. Restricting the analysis to this subgroup had
little effect on the adjusted odds ratio (1.84, 95% confidence interval 0.99 to 3.40 for the broad definition of
infection and 1.84, 0.82 to 4.16 for the narrow
definition). More men in the intervention group had a
check up, and a higher proportion of them had a new
infection than the control group (58% (53/91) v 43%
(35/81) for the broad definition and 23% (21/91) v
14% (11/81) for the narrow definition) (data not
shown). Findings did not differ appreciably when the
18 men who had not been randomly assigned were
included (data not shown).
We also analysed the data by site of infection to see
whether new infections were likely to reflect high risk
sexual behaviour (for example, rectal infections).
Although the numbers were small, the incidence of
rectal gonorrhoea was non-significantly higher
(P = 0.26) in the intervention group (9 cases) than the
control group (4 cases) (data not shown). In the
on-treatment analysis the risk of acquiring a new infection was similar to the that in the intention to treat
analysis (broad definition 31% (38/123) v 21%
(35/168); adjusted odds ratio for presenting with an
acute infection at baseline 1.69 (95% confidence inter-

val 0.98 to 2.90) and for the narrow definition 11%
(14/123) v 7% (11/168) respectively; adjusted odds
ratio 1.65 (0.71 to 3.84)) (data not shown).
The higher rate of new infections among
participants in the intervention arm was unexpected.
We therefore extended the review of the clinic’s and
laboratory’s databases to beyond 12 months to see if
the adverse effect persisted. An intention to treat
analysis showed that the difference between the arms
of the trial in the risk of new infection attenuated over
time. At a median follow up of 22 months (range 18-36
months) for the broad definition the adjusted odds
ratio was 0.96 (95% confidence interval 0.56 to 1.65)
and for the narrow definition 1.30 (0.53 to 3.19) (data
not shown).
We were able to match 56% of participants (98 in
the intervention group and 93 controls) to the regional
database of sexual health clinics. Four men in each arm
were matched to an attendance at another clinic, and
only one attendance resulted in the diagnosis of an
infection. Uptake of other counselling or prevention
services was comparatively low and was not significantly different between the trial arms (table 3).
For the survey of urine samples we received specimens from 52% (180) of the original 343 participants.
Only one specimen from a member of the control
group tested positive for N gonorrhoeae; four tested
positive for C trachomatis (1 from the intervention
group and 3 from the control).
Median scores for psychometric measures at baseline were similar in both arms (table 4). At the
beginning of the study a high proportion of men were
either in the “contemplation” stage (that is, considering
adopting safer sex behaviour) or the “action” stage
(that is, trying to practise safer sex) according to the
transtheoretical model and the readiness to change

Table 2 Self reported changes in sexual behaviour. Values are number (percentage) of participants
Baseline

6 months

Intervention
(n=175)

Control
(n=168)

Intervention
(n=137)

Control
(n=139)

Unprotected anal intercourse in the
past year

106/174 (61)

104/166 (63)

NA

Unprotected anal intercourse in the
past month:

63/172 (37)

50/166 (30)

Last episode with partner of
different or unknown HIV status

39/62 (63)

34/50 (68)

12 months
P value*

Intervention
(n=116)

Control
(n=128)

P value*

NA

NA

58/116 (50)

76/128 (59)

0.28

32/136 (24)

44/139 (32)

0.07

31/114 (27)

39/124 (32)

0.31

14/32 (44)

28/43 (65)

0.06

15/31 (48)

18/39 (46)

0.78

NA=Not applicable.
*P value for intervention group v control after adjusting for sexually transmitted infections at baseline and whether the behaviour was reported at baseline.

Table 3 Number (percentage) of participants with new sexually transmitted infection diagnosed at the clinic or who attended other
prevention services during 12 months of follow up
Group
Odds ratio (95% CI)

Adjusted odds ratio*
(95% CI)

Intervention (n=175)

Control (n=168)

All new infections diagnosed†

53/172 (31)

35/168 (21)

1.69 (1.03 to 2.77)

1.66 (1.00 to 2.74)

New bacterial infections diagnosed‡

21/172 (12)

11/168 (7)

1.98 (0.93 to 4.26)

1.84 (0.85 to 3.99)

New sexually transmitted infection diagnosed:

Use of other clinic or community prevention services:
Clinic based prevention service

7/110 (6)

8/128 (6)

1.02 (0.32 to 3.23)

1.04 (0.36 to 2.98)

Community based prevention service

14/107 (13)

10/123 (8)

1.70 (0.67 to 4.35)

1.75 (0.74 to 4.12)

One to one counselling at a clinic

18/112 (16)

17/127 (13)

1.24 (0.57 to 2.69)

1.20 (0.57 to 2.48)

One to one counselling in the community

10/113 (9)

5/128 (4)

2.39 (0.72 to 8.32)

2.46 (0.81 to 7.46)

Contacted helpline

16/113 (14)

18/127 (14)

1.00 (0.45 to 2.19)

1.02 (0.48 to 2.17)

*Odds ratio adjusted for presenting with acute infection at recruitment.
†Broad definition of new sexually transmitted infections included hepatitis B, first episodes of herpes or genital warts, syphilis, gonorrhoea, chlamydia, and
non-specific urethritis.
‡Narrow definition of sexually transmitted infections included only common bacterial infections, specifically syphilis, chlamydia, and gonorrhoea.
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Table 4 Scores on psychometric measures at baseline and follow up*
Median (range) score at baseline
Questionnaire

Difference in change in mean score between intervention and
control groups (95% CI)†

Intervention (n=175)

Control (n=168

6 months

12 months

12 (0-72)

11 (0-55)

−1.15 (−3.80 to 1.49)

0.645 (−2.70 to 3.99)

Situational self confidence9

8.0 (0.8-10)

8.0 (1.2-10)

0.25 (−0.08 to 0.58)

0.02 (−0.35 to 0.39)

Rosenberg self esteem10

19 (10-33)

18 (10-34)

−1.10 (−2.57 to 0.37)

−0.22 (−1.33 to 0.89)

Self efficacy

4.5 (2.0-5.0)

4.75 (2.25-5.0)

0.17 (0.02 to 0.32)

0.12 (−0.05 to 0.29)

Social norms

4.33 (2.33-5.0)

4.67 (2.33-5.0)

0.03 (−0.17 to 0.23)

0.02 (−0.19 to 0.24)

Communication skills

4.0 (1.0-5.0)

4.0 (1.67-5.0)

0.17 (−0.02 to 0.36)

0.23 (0.02 to 0.45)

Self labelling

3.33 (1.0-5.0)

3.33 (1.3-5.0)

0.25 (0.00 to 0.49)

0.19 (−0.09 to 0.48)

Sexual risk cognition12

HIV attitudes questionnaire13:

Safer sex efficacy

4.0 (1.5-5.0)

4.0 (2.5-5.0)

0.08 (−0.11 to 0.26)

0.25 (0.03 to 0.47)

Interpersonal barriers

4.0 (2.0-5.0)

4.0 (2.0-5.0)

0.25 (0.06 to 0.45)

0.28 (0.07 to 0.49)

*Explanation of scores given in the methods section.
†Mean within individual change from baseline. Intervention score minus control score.

Table 5 Number (percentage) of participants at each stage of the readiness to change scale11
Baseline
Stage of readiness to
change*

6 months

Intervention
(n=167)

Control
(n=161)

Intervention
(n=127)

Control
(n=126)

6 (4)

3 (2)

6 (5)

10 (8)

Contemplation

63 (38)

60 (37)

28 (22)

44 (35)

Action

98 (59)

98 (61)

93 (73)

72 (57)

Pre-contemplation

12 months
P value†
0.03

Intervention
(n=104)

Control
(n=118)

8 (8)

10 (9)

24 (23)

34 (29)

72 (69)

74 (63)

P value*
0.16

*Explanation of stages given in the text.
†÷2 test for linear association comparing within individual changes from baseline.

scale (table 5). At 6 months, men in the intervention
group had made significantly more progress in their
scores on the readiness to change scales.

Discussion
There have been comparatively few randomised trials
of interventions aimed at changing sexual behaviour to
prevent the transmission of HIV and other sexually
transmitted infections.14 Even fewer trials have used the
incidence of infection as an end point together with
reported sexual behaviour.3 This is the first such trial in
a population of gay men to measure both clinical and
behavioural outcomes.3 15 16 Analysis of the self
reported behavioural outcomes suggested a weak beneficial effect, but analysis of the clinical end points indicated that the intervention was more likely to be
harmful, although this was of borderline significance.
However, the link between sexual behaviour and sexually transmitted infection is not simple.7 17–19 Some
infections, such as gonorrhoea, are usually acquired
through penetrative sex, but others, such as herpes, can
be acquired through low risk, non-penetrative sex. Furthermore, new viral infections can be hard to
distinguish clinically from recurrent episodes. Thus, a
broad definition of new infections may include some
that were not acquired through high risk sex or that
preceded the intervention, whereas a narrow definition
may miss infections that were acquired through high
risk sex. We tried to avoid this problem by using two
definitions. When it is not possible to mask a
participant’s allocation, as in this study, it is particularly
important to include clinical end points and not rely
solely on self reported behavioural outcomes because
these tend to overestimate benefit.3 20
The higher risk of acquiring a sexually transmitted
infection among participants in the intervention arm
was unexpected, at odds with the data on sexual behaviour, and clearly a cause for concern. However, similar
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findings have been reported in other trials of
behavioural interventions that used the clinical
diagnosis of an infection as an end point.3 Three
observations suggest that the increased risk of
infection in our study is unlikely to be explained
adequately by bias in the ascertainment of infection:
screening rates at the clinic were similar in the two
arms of the trial, and the proportion of men with a new
infection was higher in the intervention group; matching using the regional database showed that we were
unlikely to have missed many infections diagnosed
elsewhere; and despite a comparatively low response
rate, screening of urine samples suggested that the
prevalence of asymptomatic infection in this population was low. Alternative explanations for the
discrepancy between behavioural and clinical outcomes include bias due to loss to follow up or
desirability bias, whereby participants in the intervention may have wished or felt obliged to report safer
sexual behaviours.17 20 21
The attenuation of differences between the two
arms of the trial in the risk of becoming infected over
time (as suggested by the extended review of the databases) supports the conclusion that the intervention
may have led to an increased, albeit transient, risk of
acquiring a new infection. Another possible explanation is that the intervention engendered in the participants a misplaced sense of confidence in their ability to
negotiate high risk sexual situations, but this was not
borne out by changes in the appropriate psychometric
measures (table 4). We also considered the possibility
that other interventions may have affected the
outcome of the trial, but the uptake of other HIV prevention and counselling services was comparatively
low and similar between the two arms.
Despite its promise and acceptability, the brief cognitive intervention aimed at gay men at high risk of
sexually transmitted infection did not reduce their risk
of acquiring new infections. Even carefully formulated
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infections and self reported behaviour as end
points

3

5
6

7
8

9
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busy clinic, but it did not reduce the risk of
participants acquiring new infections
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behavioural interventions should not be assumed to
bring benefit. It is important to evaluate their effects in
randomised trials using clinical end points wherever
possible.
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Corrections and clarifications
How policy informs the evidence
Editors are not immune to the dangers of
abbreviations. In a letter by Arminée Kazanjian
(“Comprehensive evidence is needed in decision
making,” 26 May, p 1304) we rather foolishly spelt
out the author’s abbreviation “CTs” as computed
tomography (see beginning and end of third
paragraph). In most situations this is indeed the
usual meaning, but unfortunately in this case the
author was referring to clinical trials. We apologise
for this.
Efficacy and safety of rivastigmine in patients with
Alzheimer’s disease: international randomised
controlled trial
We have recently been alerted to two small errors in
a table in this paper by Michael Rösler and
colleagues (1999;318:633-8). In the intention to treat
analysis for high dose rivastigmine, the P value
versus placebo for the Alzheimer’s disease
assessment scale (cognitive subscale) should be 0.011
[not < 0.1] and for the progression deterioration
scale should be 0.07 [not < 0.1].
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