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Abstract

Objective To determine the effects of a behavioural
intervention for prevention of HIV and sexually
transmitted diseases that identified, trained, and
engaged leaders of Roma (Gypsy) men’s social
networks to counsel their own network members.
Design A two arm randomised controlled trial.
Setting A disadvantaged, impoverished Roma
settlement in Bulgaria.

Participants 286 Roma men from 52 social networks
recruited in the community .

Intervention At baseline, all participants were
assessed for HIV risk behaviour, tested and treated for
sexually transmitted diseases, counselled in risk
reduction, and randomised to intervention or control
groups. Network leaders learnt how to counsel their
social network members on risk prevention. Networks
were followed up three and 12 months after the
intervention to determine evidence of risk reduction.
Main outcome measure Occurrence of unprotected
intercourse during the three months before each
assessment.

Results Reported prevalence of unprotected
intercourse in the intervention group fell more than
in control group (from 81% and 80%, respectively, at
baseline to 65% and 75% at three months and 71%
and 86% at 12 months). Changes were more
pronounced among men with casual partners. Effects
remained strong at long term follow-up, consistent
with changes in risk reduction norms in the social
network. Other measures of risk reduction
corroborated the intervention’s effects.

Conclusions Endorsement and advice on HIV
prevention from the leader of a social network
produces well maintained change in the reported
sexual practices in members of that network. This
model has particular relevance for health
interventions in populations such as Roma who may
be distrustful of outsiders.

Trial registration Clinical Trials NCT00310973.

Introduction

The largest ethnic minority group in eastern Europe,
the Roma, are also one of the region’s most marginal-
ised and disadvantaged populations. Roma first
migrated from northern India in the 10th century and
today constitute 6-9% of the populations of countries
in south eastern Europe.' Distinguishable by appear-
ance, culture, and customs, Roma are no longer
nomadic but usually live in settlements set apart from
the majority community and characterised by poverty,
overcrowded and dilapidated housing, poor sanitation,

and few public health services.* The circumstances of
Roma in Bulgaria are typical of the region. Only 10%
of Bulgarian Roma complete primary education, 80%
are illiterate, unemployment rates are between 70%
and 90%, and most employed Roma do menial work
for litde money.”” Roma life expectancy is 10-15 years
shorter than that of the majority population.’ ” There is
also growing concern about the vulnerability of Roma
to HIV/AIDS, sexually transmitted diseases, and other
reproductive health problems."* Studies with commu-
nity samples of young Roma men in Bulgaria have
shown high rates of unprotected sexual intercourse,
frequent multiple sexual partnerships with both
women and men, low levels of condom use, and preva-
lent sexually transmitted diseases.”"" In recent trials
undertaken with young men who have sex with men in
Russia and Bulgaria,” " we found that an HIV preven-
tion approach that trains social network leaders to
function as risk reduction counsellors and advocates
significantly reduced levels of high risk sexual practices
among others in the social networks. We conducted a
randomised controlled trial of a social network-level
HIV prevention in a Roma settlement in Sofia,
Bulgaria.

Methods

Setting, social network recruitment, and
participants

Our trial was conducted in 2003-5 in the Fakulteta set-
tlement, which has about 35 000 residents and is one
of Bulgaria’s three largest and poorest Roma commu-
nities. Field teams with two members conducted
systematic ethnographic observations throughout
meeting places, including street corners, cafes, disco
clubs, and back yards. Because teams were composed
of staff who had long carried out Roma community
development service programmes, they were not
regarded with suspicion. Field staff looked for the pres-
ence of “social circles”"* When researchers agreed that
a group constituted a social circle, they decided who
was the circle’s social and affective centre of attention,
termed the “index.” Indexes were the entry points for
accessing and recruiting social networks.

Each index was approached and privately inter-
viewed. After a brief description of the study, he was
asked to indicate the first names of the friends with
whom he most liked to spend time, talk to, and trusted.
These people were defined as members of the index’s
social network and were contacted and recruited for

This is the abridged version of an article that was posted on
bmj.com on 13 October 2006: http.//bmj.com/cgi/doi/10.1136/
bmj.38992.478299.55
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participation. Of the 55 networks (representing 303
individuals) approached, 52 networks (representing
286 individuals, all men) participated. This constitutes
all people named as network members by the 52
indexes. Networks were enrolled in two recruitment
waves (26 networks per wave) separated by a 12 month
period. This allowed us to assess the entire sample at
points close to scheduled follow-up dates.

The mean size of social networks including the
index was 5.3 men (range 3-9). Participants’ mean age
was 19.7 years, 68% (n=194) were single, 92%
(n=263) did not have steady employment, mean edu-
cation level was 6.3 years, but only 14% (n=40) still
attended school.

Assessments

Each participant provided informed consent and
attended one baseline assessment session lasting about
60 minutes in a neighbourhood research office.
Participants received an incentive of $8 (about £4 or
€6) for attending each assessment session.

At the assessment session participants completed
scales measuring five psychosocial characteristics
related to AIDS adapted from previous research [full
details on bmj.com].” " ** Because many men could
not read, all measures were read aloud. The assessment
determined the respondent’s number of female and
male sexual partners and history of giving or receiving
money or valuables for sex. Participants also indicated
on how many days during the past three months they
injected any drug or used alcohol or other substances.

Each participant was presented with a list of the
names of all other members of the same network and
indicated who, from that list, he most and least
preferred in five domains (such as spending time
together, trusted for advice, discussion of important
matters). A sociometric analysis program'® determined
which network member received most positive (and
least negative) citations from all other members of the
same network. We calculated a “social status indicator”
score for each member in each domain. The network
member with the highest score across leadership areas
was designated as its leader."”

We tested urine samples for gonorrhoea and
chlamydia and blood samples for syphilis (full details
on bmj.com). At the same session, each participant
received about 15 minutes of individual counselling on
HIV risk reduction. This provided information about
HIV/AIDS, steps to reduce risk, and local resources for
HIV testing. All participants received free condoms,
which were also available continuously at a neighbour-
hood community centre. We used a randomisation
table to assign the 52 social networks in equal numbers
to intervention and control group conditions within
each recruitment wave.

Social network intervention procedures

In the intervention group, leaders of each network
received training on how to counsel and advise other
members of the network on reducing HIV risk behav-
iour. Leaders attended small group training sessions
each week for five weeks followed by booster sessions
every two weeks and then every two months. Two facili-
tators led group sessions, which lasted about two hours
and included six or seven leaders. Leaders received $6
for attending each group. Sessions followed a detailed
intervention manual (full details on bmj.com).
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Follow-up

Participants completed HIV risk assessments three
months and 12 months after the interventions group’s
final training session. All psychosocial scales related to
AIDS, the interview to assess sexual risk, and tests and
treatment for sexually transmitted diseases were the
same as at baseline.

Statistical methods

We assessed the effects of the intervention by examin-
ing changes in reported sexual risk behaviour and on
the psychosocial scales between baseline and each
follow-up point. We analysed dichotomous outcome
variables in a logistic regression model and calculated
incidence of sexually transmitted diseases as the
number of follow-up visits when participants were
diagnosed with a new infection.

For our primary outcome of participants’ reports
of having any unprotected intercourse during the past
three months, we calculated that the 52 retained
networks (with 26 networks per group, median of five
members per network, and observed intraclass correla-
tion coefficient range of 0.003 to 0.08 for the primary
outcome among members of the same network) would
have a power of 0.73 to 0.83 for detecting a 15% differ-
ence in prevalence of risk behaviour across the two
groups.

Mixed effects linear regression and logistic
regression analyses examined comparability of the
intervention and control groups at baseline and tested
the significance of the social network intervention at
each follow-up. There were no baseline differences
between groups. Because all members of each social
network were randomised together as an intact group
rather than individually, responses among members of
the same social network were correlated. To control for
the non-independence of responses among members
of the same network, we incorporated the network as a
random effect factor in each model.” Because
networks were recruited in two waves, we included
effects for wave and the wave by group interaction as
fixed factors in each model. We used SPSS (version
13.0; SPSS, Chicago, IL) and SAS macros Glimmix
(version 8.0; SAS Institute, Cary, NC).

Results

Participants’ background sexual risk behaviour

Men in the sample at baseline had a lifetime mean of
27.5 (median 13) sexual partners including a mean of
7.1 (median 4) in the past year and 3.2 (median 2) in
the past three months. Almost all men had female
partners and described themselves as heterosexual, but
many reported having sex with men in their lifetime
(59%, n=169), the past year (35%, n=100), and the
past three months (20%, n=58). Of the 286 men in the
sample, 170 (59%) had multiple sexual partners during
the past three months at baseline and 191 (67%) had
sex with casual partners. Eight men (28%) said they
had paid for sex and 110 (39%) reported being paid for
sex during their lifetimes. Most participants (89%,
n=253) reported using alcohol but only 10 (4%) had
injected drugs during the past three months.

Verification of conversations
Intervention group leaders attended a mean of 8.1 of
the nine intervention sessions. Their monitoring grids
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showed that conversations related to AIDS took place
with a given network member on a mean of 3.8 of the
five weeks during the main intervention training
period. These conversations were independently
corroborated by group members’ reports of more fre-
quent (P=0.02) conversations about AIDS with close
friends, from a mean of 2.5 during the three months
before baseline to 6.8 at three month follow-up (com-
pared with 1.2 to 2.2 for the control group). Conversa-
tions about safer sex also increased more (P=0.007) in
intervention networks (from 5.5 to 11.8) than control
networks (6.1 to 6.6), verifying that network leaders
delivered the planned conversations.

Primary and secondary behavioural outcomes

The table shows findings at baseline and follow-up for
reported sexual risk behaviour during the three
months before each assessment point. There was a sig-
nificant reduction (P=0.01) between baseline and the
12 month follow-up in the prevalence of unprotected
intercourse reported by men in the intervention group
compared with the control group. Over two thirds of
men had casual partners. As the table shows, the
prevalence of unprotected intercourse reported with
casual partners declined in networks in the interven-
tion group from 60% (n="78) at baseline to 28%
(n=33) at three months and 29% (n=35) at 12
months. These reductions were significantly greater
than those found in control networks (P=0.02 and
P=0.009, respectively). The values shown in the table
for the intervention group include network leaders.
When we repeated the analyses excluding network
leaders we found similar values, indicating that

improvements were among members and not
accounted for only by change in the leader.

The table also shows reported change over time for
secondary behavioural outcomes. These patterns
paralleled those found for the primary outcomes.

Psychosocial scale secondary outcomes

Relative to the control group, men in the intervention
group significantly increased in their knowledge of risk
of AIDS (P<0.001), positive attitudes towards con-
doms (P=10.005), and strength of intentions to reduce
risk behaviours (P=0.02) from baseline to three
months. These differences were more pronounced at
12 months.

Corroborative trends in incidence of sexually
transmitted diseases

Because all sexually transmitted diseases were treated
at baseline, positive results later represent incident
infections. By 12 months, 18 (14%) men in the control
group and 11 (8%) in the intervention group had con-
tracted gonorrhoea (P=0.09), and three men (2%) in
the control group and one in the intervention group
had contracted syphilis."” The incidence of chlamydia
at follow-up was similar in both groups (11% (n=14) v
12% (n=16)).

Discussion

Few randomised trials on interventions for HIV
prevention have been undertaken in former socialist
countries of eastern Europe, even though disease rates
are rising and primary prevention efforts for HIV in

Changes in HIV risk characteristics for intervention and control groups from baseline to three and 12 month follow-up. Figures are

percentages (numbers) of participants, unless stated otherwise

Baseline Three months 12 months
Intervention Control Intervention Control P Intervention Control P
Variable (n=145)* (n=137)* (n=141) (n=135) valuet (n=143) (n=132) valuet
Primary behavioural pr of reported unprotected intercourse in past 3 months
Unprotected intercourse 81% (118) 80% (109) 65% (92) 75% (101) >0.10 1% (102) 86% (113) 0.01
Unprotected intercourse with 60% (78) 54% (68) 28% (33) 42% (47) 0.02 29% (35) 47% (53) 0.009
casual partnerst
S dary sexual behavioural in past 3 th
Unprotected vaginal intercourse 32% (46) 30% (41) 15% (21) 26% (35) 0.03 15% (22) 29% (38) 0.01
with >1 partner
Unprotected intercourse with 43% (56) 39% (49) 16% (19) 29% (32) 0.03 13% (16) 26% (29) 0.01
multiple casual partnersf
Mean (SD) % of reported 59.3 (42.6) 58.7 (43.5) 81.0 (35.6) 711 (39.8) >0.10 84.0 (30.9) 68.4 (41.4) 0.08
intercourse with condoms
with casual partnerst
Reduced rates of unprotected — — 85% (98) 74% (83) 0.10 85% (105) 70% (78) 0.007
intercourse with casual
partners at follow-up3
Unprotected vaginal intercourse 51% (66) 43% (54) 26% (30) 37% (41) 0.08 28% (34) 40% (45) 0.07
with casual partnerst
Unprotected anal intercourse 42% (54) 38% (48) 17% (20) 21% (24) >0.10 1% (14) 26% (29) 0.01

with casual partnerst

Secondary psychosocial scale outcomes (mean (SD) score on scale)

Knowledge scale of risk of AIDS 8.8 (2.5) 9.4 (2.4) 11.5 (2.9) 10.8 (2.5) <0.001 12.0 (24) 10.7 (26)  <0.001

Safer sex peer norms 8.2 (3.5) 7.7 (3.4) 9.4 (3.4) 8.0 (3.6) 0.07 10.0 (3.5) 8.2 (3.7) 0.03

Attitudes toward condom use 10.5 (4.1) 10.6 (3.8) 12.8 (4.0) 11.4 (4.1) 0.005 126 (3.9) 10.8 (4.0) 0.002

Intentions to reduce risk 10.6 (4.5) 10.7 (4.7) 14.7 (4.7) 13.0 (4.9) 0.02 14.6 (4.7) 12.5 (5.2) 0.007
behaviour

Risk reduction self efficacy 1.1 (3.7) 11.3 (3.6) 13.4 (3.8) 12.8 (3.9) 0.06 14.3 (3.4) 12.9 (3.5) 0.002

*Excludes one participant in intervention group and three in control group who did not complete follow-up assessment at either time.
tBased on mixed liner models or logistic regression models for individuals nested within social networks. All reductions shown are from baseline levels. For condom

use, analyses treated sexual abstainers as 100% condom users.

FAt baseline 255 participants (130 in intervention group and 125 controls) had >1 casual partners in past 3 months. At 3 month follow-up, 228 participants (116 in
intervention group and 112 controls) had =1 casual partners in past 3 months. At 12 month follow-up, 235 participants (123 in intervention group and 112 controls)

had =1 casual partners in past 3 months.
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the region are urgently needed. We are unaware of
previous scientific research evaluating the impact of
health promotion interventions of any kind for Roma,
a large minority population with severe pervasive
social and public health needs. We chose the social net-
work intervention model used in this study because of
its relevance in cultures where vulnerable populations
may distrust outside authorities but find advice and
recommendations coming from personally known
network leaders to carry credibility and influence.

We found that the social network intervention had
a positive impact on reported sexual risk practices
relative to a control condition in which participants
received standard individual counselling on risk reduc-
tion, a traditional public health standard of care. Our
primary outcomes were participants’ reported sexual
behaviour during the three months before each assess-
ment, and we found change across numerous
indicators of risk. The magnitude of effects was strong-
est among men who had casual partners, suggesting
that benefits of the intervention were greatest among
those who are at highest risk. Behavioural interven-
tions typically show a weakening or decay in initial
effects over time. By contrast, our data reflected greater
robustness of changes reported at 12 months than at
three months. This is heartening and consistent with
patterns that would be expected if the norms of one’s
close social network changed over time to support the
strengthening and maintenance of safer behaviour.

Confidence in the validity of participants’ self
reported change in sexual behaviour is strengthened
by trends for a reduction in incidence of biologically
assessed gonorrhoea during follow-up for men in the
intervention group. Although the absolute number of
newly diagnosed sexually transmitted diseases was
modest, the almost twofold higher incidence of gonor-
rhoea found in the control group serves to validate the
primary behavioural outcomes. In addition, significant
change occurred between baseline and final follow-up
for intervention versus control groups on knowledge
related to AIDS, attitudes, and motivations to change.
The fact that multiple measures all changed predict-
ably, consistently, and in a well maintained fashion
enhances confidence in the impact of the intervention.

Study limitations

This study was carried out in a single site, and risk
behaviours in the sample may not be characteristic of
other Roma communities or other populations. The
study was powered for behavioural outcomes, and
trends in incidence of sexually transmitted diseases
must be viewed as corroborative. Studies with larger
samples are needed to definitively test the direct effects
of behavioural intervention on incidence of disease.
Although measures were piloted, self reports of private
behaviour are potentially subject to inaccuracy in recall
or presentation bias. The internal consistency of
several of the psychosocial scales was modest. None the
less, we have shown that an HIV prevention model at
the level of social networks can be effective when it is
tailored to the cultural circumstances of a disadvan-
taged population vulnerable to serious social health
problems and highly understudied in public health.

Contributors: See bmj.com.
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What is already known on this topic

Roma (Gypsies) are the largest ethnic minority
group in eastern Europe, and social health
problems related to disadvantage are pervasive
and severe

Levels of sexual risk behaviours are high among
Roma men

The effects of interventions for HIV prevention in
Roma men have not been systematically studied

What this study adds

After identifying, training, and engaging the
leaders of Roma men’s social networks to endorse
and counsel their own network members in HIV
prevention, prevalence of unprotected intercourse
reduced over a 12 month follow up

Effects were especially pronounced in risk
behaviour with casual partners
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