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INTRODUCTION
Over the past three decades, research focus on the
development and evaluation of behavioural inter-
ventions aimed at reducing the spread of sexually
transmitted infections (STIs) including HIV has
expanded considerably. Individual, couple and
group level interventions aimed at improving
condom use, HIV testing, linkage to care and
retention, medication adherence, partner counsel-
ling and referral services, and decreasing number of
partners have been developed and evaluated for
many subpopulations.1e5 The interventions have
been evaluated among AfricaneAmericans, Asian
and Pacific Islanders, drug users, heterosexual
adults, high-risk youth, Hispanic populations, men
who have sex with men, people living with HIV,
STI clinic patients, and transgender populations.
However, despite their availability, behavioural
interventions are inadequately utilised, and
evidence of their population level impact is lacking.
In this paper we discuss issues related to the utility
of behavioural interventions, including questions
around feasibility of implementation, scale-up and
maintenance, and suggest new directions for
planning, implementation, evaluation and contin-
uous improvement of social and behavioural
interventions in the context of STI and HIV
prevention programmes.

EVALUATION OF EFFICACY AND ASSESSMENT OF
BEHAVIOURS
Most evidence on the efficacy of behavioural
interventions is based on self-reported behaviour,
and change in self-reported behaviour, as outcome.
Assessment and reporting of sexual behaviour is
subject to ascertainment and reporting bias.6 Such
bias is particularly important in the context of
behavioural intervention trials, because the inter-
vention directly manipulates the desirability of
certain reported behaviours, and subjects cannot be
effectively blinded to the intervention. For behav-
ioural intervention trials, STI and HIV incidence
are the outcome measures of greatest interest.
Unfortunately, trials that use STI and HIV
incidence as outcome measure have not shown
high levels of efficacy. Of the seven randomised
controlled trials of behavioural interventions that
measured HIV incidence as outcome, none were
found to be efficacious.7 Of the 27 randomised
controlled trials of behavioural interventions that
measured STI incidence as outcome, 17 were found
to be efficacious; however, the magnitude of
intervention effect varied widely.8 None of the
behavioural trials assessed sustainability of
behaviour change over time.

BEHAVIOURS AND BEHAVIOUR SYSTEMS
Behavioural intervention trials that use self-reports
of behaviour as outcome measure are more likely to
demonstrate efficacy than those that use STI/HIV
incidence as outcome measure. One reason for this
discrepancy may be the focus on specific
behaviours. Most studies of behavioural risk and
behavioural interventions focus on specific behav-
iours such as condom use, sexual frequency,
numbers of partners, age at sexual initiation, or
choice of high/low-risk partners, and treat these
behaviours as if they were autonomous and inde-
pendent of each other. Some studies use composite
behaviour scales; however, these tend to be simple
additive measures. Careful observation and review
of the literature suggest that such behaviours
constitute interdependent components of complex
behavioural systems and should be treated and
assessed as such. Individuals who become monog-
amous may simultaneously stop using condoms;
individuals who start using condoms may increase
their numbers of partners; individuals who use
microbicides may stop using condoms; individuals
who initiate sex relatively late in life may accu-
mulate new partners faster during their early years
of sexual activity; individuals with high-risk part-
ners may also engage in other high-risk activities
such as substance use, unsafe sex, multiple partners
and the like. Risk behaviours tend to cluster in
population subgroups and during particular stages
of life. Risk behaviours are related to each other,
and the relationships among them are complex and
may take many forms. Risk behaviours may be
conditionaldindividuals may use condoms only
with high-risk partners; they may clusterd
individuals who engage in high-risk sexual practices
such as anal intercourse may also have many
partners, not use condoms, use drugs and alcohol,
and have sex with other high-risk individuals; they
may be compensatorydindividuals with high-risk
partners may use condoms and avoid high-risk
practices such as anal sex. Moreover, the effects of
a number of behaviours on STI/HIV incidence may
be additive, conditional, synergistic or antagonistic.
In addition, risk and preventive behaviours, and
changes in them, interact with biomedical states
and changes in such states. For example, individuals
with HIV infection may be more (or less) likely to
use condoms or avoid insertive anal intercourse.
Similarly, individuals receiving antiretroviral
therapy may be more or less likely to engage in
risky behaviours. Behavioural assessments and
interventions that do not consider specific behav-
iours to be inter-related components of complex
behaviour systems may fail to describe and inter-
vene in the behavioural picture as a whole and may
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be subject to unexpected outcomes and unintended conse-
quences that originate in the interdependencies among behav-
iours and between behaviours and biomedical states.

THE LIMITED RELATIVE IMPORTANCE OF BEHAVIOURS OF
INDIVIDUALS
Recent research has shown that individuals’ own behaviours
have only a limited effect on their chances of acquiring an STI
including HIV.9 In the USA, while white Americans are at risk of
acquiring STIs if they engage in risky behaviours,
AfricaneAmericans are at risk of acquiring STIs even if they
engage in normative behaviours.9 Individuals’ risk of acquiring
STIs is highly dependent on the epidemiological context, their
position in the sexual networks they belong to, and, more
directly, on the behaviours and infection status of their sex
partners. A person’s risk of acquiring an STI depends on his/her
partners’ non-monogamy.10 More importantly, at the popula-
tion level, spread of STI may be determined by presence and size
of subpopulations marked by mutual non-monogamy where
both partners have other partners.10

Our current understanding is that partners’ behaviours,
structure of sexual networks, linkages among sexual networks,
and individuals’ position in a sexual network all exert consid-
erable influence on individuals’ risk of acquiring and trans-
mitting STI and the rate at which STIs spread in populations.
Such understanding points to the limited role that individuals’
own behaviours play in determining their STI risk. Thus,
behavioural interventions aimed at changing individual behav-
iours may also be limited in their potential effects on STI risk
and population level STI spread.

TYPES OF BEHAVIOURAL INTERVENTIONS: MAXIMISING
ADHERENCE AND MINIMISING DISINHIBITION
The utility of behavioural interventions depends, in part, on the
type of intervention in question. Some behavioural interven-
tions target large groups of individuals, such as sex and HIV
education programmes delivered in schools11 or through the
mass media; others focus on individuals and tend to be time and
labour intensive. Many behavioural interventions focus on risk
or preventive behaviours; others focus on health behaviours such
as testing and treatment. Most behavioural interventions aim to
prevent acquisition of STI/HIV by uninfected individuals; others
aim to prevent transmission of infection by infected individuals.
A focus on prevention of transmission allows resources and
attention to be concentrated on a smaller number of individuals;
however, interventions may be less effective in preventing
transmissiondpeople tend to be more motivated to protect
themselves and less motivated to protect others.

The majority of available behavioural interventions were
developed independently of other interventions, with the aim of
changing risk behaviours. In the light of recent promising
developments in biomedical prevention of human papilloma-
virus and HIV infection, it may be important to redirect, in part,
behavioural research and programmatic activity.12 Maximising
adherence to biomedical recommendations regarding vaccina-
tion, testing, and microbicide and antiretroviral use, and mini-
mising disinhibition that may result from perceptions of
decreased health risks may be crucial new behavioural preven-
tion goals in the current decade. Prevention of transmission
through effective implementation of biomedical interventions,
in combination with safer sex strategies and through innovative
interventions focused on sexual networks and mixing patterns,
may be the most effective (and cost-effective) approach overall.

CONSEQUENCES OF BEHAVIOURAL INTERVENTIONS:
EFFICACY, EFFECTIVENESS AND IMPACT
Currently, there is a gap between the development and evalua-
tion of efficacious interventions to prevent STIs including HIV
and the implementation of the correct mix of interventions, at
the right scale, in populations in order to achieve population-
level impact.13 Many factors contribute to differences between
efficacy under ideal trial conditions and effectiveness under
real-life conditions. These include the characteristics of the
study populations, the studied doses, the intensities, durations
and frequencies of interventions (medications), contextual
effects that interact with the interventions, and the like. Eval-
uation of the impact of interventions at the population level is
more complicated, particularly because many interventions are
implemented simultaneously in most settings. According to
a recent formulation of the effect of different types of public
health interventions, behavioural interventions such as coun-
selling may have the least population level impact of all public
health interventions.14 Reasons for the limited public health
impact of behavioural interventions may include failure to
achieve the required level of coverage, failure to sustain the
intervention for the required duration, failure to implement
required booster doses of the intervention, and failure to reim-
plement the intervention at the required frequency. In particular,
issues of scale-up to achieve the coverage required for population
level impact, and the related issues of repeat implementation at
a frequency dictated by new additions to target populations, are
important. New additions to sexually active populations are
continuous because of the developmental nature of sexual
activity. Moreover, turnover in key populations such as sex
workers and drug users tends to be remarkably high. Even where
individuals remain in these subpopulations, they tend to change
their geographic location. Such movement into and out of high-
risk populations and geographic areas greatly increases the need
for repeated implementation of interventions. Where repeated
implementation fails, the coverage required for population level
impact cannot be achieved. Unfortunately, quite often, the
required coverage is not even known. Mathematical modelling
exercises can provide important help in the determination of
required levels of coverage for population impact.

INTERVENTIONS AND INTERVENTION SYSTEMS
There is a recent growing recognition that a single intervention
will not adequately slow down HIV transmission and that
a combination of HIV prevention strategies might optimise HIV
prevention impact.15 Interventions implemented in a given
population context constitute complex systems. Such inter-
ventions are inter-related and their effects may be synergistic,
antagonistic, additive or conditional, as they affect the incidence
of STI including HIV.16 Assuming that, at the population level,
effects of multiple interventions will be synergistic, or at least
additive, may be overly optimistic. As behavioural interventions
are introduced as components of intervention systems in
a population, it is important to carefully consider the specific
potential interactions among component interventions and plan
accordingly.

THE PLACE FOR BEHAVIOURAL INTERVENTIONS: THE ROLE OF
CONTEXT, RESOURCES, PERSONAL AND PUBLIC HEALTH
Two main functions of public health research and public health
programmes, including STI/HIV prevention programmes, are to:
(a) make relevant knowledge and materials available to indi-
viduals so they can protect their personal health and avoid
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acquisition and transmission; (b) implement strategic interven-
tions to prevent the spread of infection in populations.
Informing the general population about the prevalence and
demographic and geographic distribution of infections, the effi-
cacy of condoms and other biomedical interventions such as
microbicides and pre- and post-exposure prophylaxis, and the
RR of particular sexual practices, is an intervention aimed at
enhancing knowledge, an important preventive function that all
public health programmes should adopt. Implementation of
interventions aimed at reducing infection incidence at the
population level is more complicated.16 Strategic decisions on
the behavioural interventions to implement, the target popula-
tions for each intervention, the coverage and duration of
implementation, and the costs, cost-effectiveness and expected
population impact are marked by many difficult trade-offs.
A recent analysis of optimum resource allocation for HIV
prevention in the USA suggests that prevention efforts should
be focused on HIV-infected people.17 An earlier framework had
proposed a hierarchical ranking of subpopulations for prevention
efforts ranging from infected persons with high-risk
transmission behaviours to uninfected persons with low-risk
behaviours.16 In any particular setting, the optimum mix of
interventions will depend on the epidemiological, social
and economic context and the available financial, human,
organisational and cultural resources.
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