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This supplement contains selected papers from a workshop
on the measurement of sexual behaviour in the era of HIV/
AIDS held at the London School of Hygiene and Tropical
Medicine in September 2003. The focus was on low and
middle income countries, where the majority of HIV
infections occur. The motive for holding such a meeting is
easy to discern. As the AIDS pandemic continues to spread
and as prevention programmes are scaling up, the need to
monitor trends in sexual risk behaviours becomes ever
more pressing. Behavioural data are an essential
complement to biological evidence of changes in HIV
prevalence or incidence. Biological evidence, though
indispensable, is by itself insufficient for policy and
programme guidance. AIDS control programmes need to
be based on monitoring of not only trends in infections but
also of trends in those behaviours that underlie epidemic
curtailment or further spread.
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O

See end of article for
authors’ affiliations
.......................
Correspondence to:
Dr J G Cleland, Centre for
Population Studies, London
School of Hygiene &
Tropical Medicine, 49–51
Bedford Square, London
WC1B 3DP, UK;
john.cleland@lshtm.ac.uk
Accepted for publication
27 September 2004
.......................

ne key lesson of the past decade is that
the links between patterns of sexual
behaviour in a population and rates of
spread of HIV are immensely variable and
complex.1 They vary between countries and
evolve as epidemics mature. Powerful biological
cofactors, such as ulcerating infections of the
genital organs and circumcision of men, mediate
and may obfuscate the effects of behaviour on
HIV transmission. AIDS related mortality may
dilute the relation between behaviour and infection. Aral’s paper in this supplement well
illustrates some of these complexities [see page
ii8].2 Further complications arise from the fact
that in some populations differences in the
spread of HIV can be explained by non-sexual
modes of transmission, notably through sharing
of needles and syringes by injecting drug users.
Current evidence indicates that transmission
associated with medical care plays a relatively
minor role in generalised HIV/AIDS epidemics.3
but even in these epidemics we still do not fully
understand why HIV spreads or declines so
quickly in some settings and relatively slowly in
others. Thus far behavioural data have had
relatively weak explanatory power for elucidation of cross national differences. We shall argue
below, however, that their power to make sense
of trends in HIV within particular settings is
much stronger.
Several methodological reviews of research
into sexual behaviour have been published in

the past decade or so.4–10 Most have acknowledged that the validity and reliability (or repeatability) of behavioural self-reports may not be
high, as is also true for other sensitive topics.
Many have expressed scepticism that the dominant mode of data collection—structured face to
face interviews—is the most effective way to
gather high quality information and have urged
the use of alternative or complementary methods. This is a central issue to which we will
return. Other commonly made points include the
need for high, and therefore repeatable, standards of study execution, including intensive
interviewer training, careful translation into local
languages of such terms as sexual intercourse
and sexual partners, and attention to participation bias. The need for continued methodological
research has been stressed repeatedly. We agree
with all these points. Poorly designed, hastily
executed studies do more harm than good. But
we will say little more about the need for high
quality, as no purpose would be served in further
reiteration.
Rather than attempt to synthesise all of the
papers in this supplement, the main focus of this
introductory paper is on monitoring sexual
behaviour in general populations of low and
middle income countries, thus defining three key
boundaries to its scope. The first element of this
focus—monitoring—refers to repeated measurement over time of indicators that inform policy
makers on progress towards HIV prevention
goals of reducing sexual risk behaviour.
Monitoring needs to be distinguished from
aetiological studies and from evaluation of
specific interventions, both of which have very
different monitoring demands in terms of the
type of information required.
The second element of the focus—the restriction to general populations, including young
people—is not intended to belittle the contribution of surveillance of high risk groups or venues.
On the contrary, we accept without question the
conventional wisdom that biological and behavioural monitoring in subpopulations that are
particularly vulnerable to HIV infection are more
valuable in low level and concentrated epidemic
settings than monitoring of behaviour in general
populations. We also acknowledge that the
monitoring of behaviours in groups with higher
levels of risk behaviours remains important in
generalised epidemics. Nor is the topic neglected
Abbreviations: ACASI, audio computer assisted selfinterview; BSS, Behavioural Surveillance Survey; CASI,
computer assisted self-interview; DHS, Demographic and
Health Surveys; FFI, face to face interview; SAQ, selfadministered questionnaire.

www.stijournal.com

ii2

in this supplement. Recent advances in sampling and
measurement, drawing largely on surveillance of high risk
groups in Asia, are summarised [see page ii57].11 The
feasibility and utility of repeated surveys among the clientele
of high risk venues such as bars and clubs is demonstrated
[see page ii63].12 A third paper shows that it is possible,
at least in some settings, to achieve high retention rates
in cohort studies of high risk groups, the example being
female bar workers in Tanzania, a particularly vulnerable
group [see page ii69].13 Together these three papers
support the view that more striking and imaginative
advances in research design and methods have been made
in the study of special groups than in the study of general
populations.
The third element of the focus of the paper, restriction to
low and middle income countries, reflects the fact that over
90% of HIV infections take place in these populations. The
methodological challenges are also greater: the range of
possible data collection modes is narrowed by variable
literacy levels, and problems of response validity are more
serious because of social desirability biases, stemming from
more restrictive codes of permissible sexual behaviour than in
North America or Europe.
The purpose of this paper is to distil the main lessons from
the workshop presentations and from the published literature. The discussion is organised in the form of answers to
the following (deceptively simple) questions. What should be
measured? In which populations? How should the measurements be made? How trustworthy are the measures?

WHAT SHOULD BE MEASURED?
The role of indicators
The prime purpose of indicators is to permit the monitoring
of progress towards policy and programme goals. Ideally,
indicators should be simple to measure and easy to
communicate to a non-scientific audience. They should
measure forms of behaviour that are amenable to change.
They should mirror precisely and unambiguously key
programme goals. They should have high reliability and
validity.
Monitoring of major international initiatives often focuses
on a limited set of indicators. In the case of HIV, these
include the Millennium Development Goals (which have one
sexual behaviour indicator: condom use at last sex with a
higher risk partner) and the goals set at the 2001 United
Nations General Assembly Special Session (UNGASS) on
AIDS. The list of UNAIDS core behavioural indicators
relevant to the total adult population and to young people
are listed in table 1 of Slaymaker’s paper in this supplement
[see page ii13].14 The rationale for most of the indicators lies
in the distinction between presumptively lower risk sexual
partners (spouses or cohabiting partners) and higher risk,
non-cohabiting partners, and between condom use and nonuse at most recent coital act with a higher risk partner. The
relevance for disease transmission of these indicators varies
by setting and epidemic phase. The match between indicators
and HIV epidemiology is usually closest in the early and mid
phases of generalised epidemics. In mature generalised
epidemics, where an appreciable proportion of cohabiting
couples are HIV discordant, transmission between cohabiting
partners will make a large contribution to HIV incidence,
thus undermining the equation of marital sex with low
risk.15–17 Conversely in low level and concentrated epidemics,
the sexual conduct of the general population will be less
relevant. Nevertheless, the UNAIDS core behavioural indicators correspond closely to the broad thrust of HIV prevention
efforts aimed at the general population, and thus maintain
their practical relevance regardless of epidemiological setting.
Recent evidence shows that the behaviours represented by
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indicators are amenable to change. They are conceptually
simple and relatively easy to measure. There is no reason to
believe that their validity or reliability is lower than
alternative measures. In view of the amount of expert input
into their development it is perhaps not surprising that they
stand up well to critical scrutiny.
Three important caveats about the UNAIDS indicators are
noted in Slaymaker’s paper.14 Firstly, the nature and duration
of non-cohabiting sexual relationships vary markedly across
countries, thus complicating the interpretation of crossnational differences in indicator values. Secondly, it can be
misleading to interpret trends in a single indicator without
assessing possible concomitant trends in related indicators.
For instance, interpretation of trends in the proportion of
sexually active individuals reporting sex with a higher risk
partner in the past year needs to take into account possible
trends in primary or secondary abstinence that affect the size
of the denominator. Similarly, trends in condom use need to
be interpreted in conjunction with changes in the denominator, namely the proportion reporting a higher risk sexual
partner. Because of these problems, a composite indicator—
the proportion of all adults who had a higher risk partner
but did not use condoms at the most recent sex act—might
be preferable to the existing indicators. The third caveat
concerns the precision of estimates for rarely reported
forms of risk behaviour. The example considered by
Slaymaker is the reporting of commercial sex by men and
condom use on the most recent occasion. Quite apart
from measurement problems (acute in societies where
exchange of money or gifts is a common element in sexual
courtships), the confidence intervals of estimates tend to be
very wide, thus making it impossible to detect statistically
significant changes in behaviour unless such changes are
very large.
In our view, the main conceptual defect of the UNAIDS
indicators concerns condom use. Clearly, condom use by
individuals who have frequent sex with several non-cohabiting partners is of greater epidemiological significance than
use by those who have infrequent sex with only one such
partner. The UNAIDS indicators—variants of condom use at
most recent coital act during the last 12 months—attach
equal weight to individuals regardless of number of partners
and coital frequency, and thus fail to capture this important
dimension.18 Ideally the indicators should be stratified by
number of partners reported and weighted by the date of, or
recency of, last coitus, thereby permitting an analysis of
trends that takes into account both the extent of sexual
mixing and recency—a powerful surrogate for frequency of
intercourse.19 Alternatively, survey analyses should be limited
to acts reported within the last three months, or for an even
shorter recall period, but a limitation of this strategy is that
numbers may be too small to derive estimates with adequate
precision.
Age at first sex is one of the UNAIDS indicators for young
people and one that is attracting great attention as interventions funded by the United States increasingly highlight
sexual abstinence as a prevention priority. A paper in this
supplement shows that most analyses of this indicator have
not made full use of the data and that survival analysis is
required to derive robust estimates [see page ii28].20 When
data from successive surveys are available, the opportunity
should be taken to assess whether changes in reporting bias
have occurred over time and whether trends have been thus
distorted. The authors reach important conclusions: the
upward trends in age at sexual debut in Uganda and
Kenya appear valid; conversely the atypically old ages at
debut and limited exposure to premarital sex reported in
Zimbabwe appear implausible in the light of HIV surveillance
data.
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Beyond indicators
The length of interview is only one factor affecting the costs
of a population survey. Partly for this reason nearly all
surveys that address HIV risk behaviour go well beyond the
core UNAIDS indicators and this tendency holds true for the
instruments promulgated by the two main survey programmes: Behavioural Surveillance Surveys (BSS) orchestrated by Family Health International and the Demographic
and Health Surveys (DHS) of ORC-Macro Incorporated.
The most obvious way to enhance the epidemiological
value of survey data on sexual behaviour beyond the
standard indicators is to collect partner-specific details. The
BSS approach is to elicit information about the most recent of
each (if any) of three types of partner: spouse or cohabitee,
commercial, and other non-regular. For each type of partner,
coital frequency in last 30 days and condom use at most
recent coitus is ascertained, together with frequency of
condom use (in the form of a Likert scale) in the past
12 months with all such partners. In contrast, most DHS
obtain details about the most recent two or three partners in
the past year, regardless of type of partner. For all partners,
duration and nature of relationship, age of the partner, use of
condoms, and contraception at most recent coitus are
ascertained. For the most recent partner only, time elapsed
since last intercourse is obtained. In the DHS, a separate
question is asked of men about recency of intercourse with a
commercial sex partner and whether a condom was used on
the last occasion.
By collecting rather more information about each partner the DHS comes closer than BSS to specialist instruments designed for intensive study of sexual networks.21
With three simple additions, the value of the DHS approach
would be appreciably raised. The number of partnerships
needs to be routinely increased to three, particularly in
surveys of men. A question on whether recent partnerships
are still continuing or not would permit more robust analyses
of concurrent relationships and questions on time elapsed
since last coitus with all partners (rather than just the most
recent one) would enhance the utility of the condom use
information.
In most populations, eliciting details about more than
three sexual partners is probably not worthwhile because
typically less than 5% of men report more than this number
in the past year. Moreover the quality of information may be
eroded because of respondent and interviewer fatigue.22
However, if the recent tendency to over-sample population
strata with high levels of sexual mixing continues as, for
instance, in the Kazakhstan DHS which over-sampled urban
men,12 an extension beyond three partners might be justified.
An alternative, less demanding approach would be to add a
question to establish how many of all partners in the past
year were new partners, thereby providing an estimate of the
rate of partner acquisition
Another advantage of DHS over surveys more narrowly
focussed on HIV prevention is the extensive information
collected on fertility control motivations and contraception.
Contraceptive practice has risen steeply in the countries of
East and Southern Africa where HIV epidemics are most
severe. As epidemics mature, the proportion of all HIV
infections that occur within marital and cohabiting partnerships increases and the proportion of all such couples who are
HIV discordant can be as high as 20%.23 24 The protective
needs of cohabiting couples have been overshadowed by the
emphasis on condom use with non-marital partners but they
are destined to become of increasing importance, particularly
if the use of HIV testing services increases among cohabiting
couples. Especially in the most severely affected countries in
southern Africa, where at least one in six adults are HIV
infected, intramarital HIV transmission may be one of the
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major reasons why no decline in HIV incidence or prevalence
has been observed in recent years.
For most married and cohabiting couples, reproduction is a
central concern that has huge potential implications for
condom use. Very little is known about the interplay of
reproductive and HIV prevention motives, partly because
condom use within marriage, though increasing, is still so
low. A strong desire to have a child soon is bound to act as a
major deterrent to condom use. The effect of a strong desire
to avoid future childbearing is less easy to predict. In so far as
condoms are regarded as an effective method of dual
protection, it should be conducive to their use. However, if
a strong fertility regulation motive leads to a preference for
highly effective non-barrier contraceptive methods which in
turn makes more difficult the negotiation of condom use,
then the effect might be negative. The key point of this
discussion for the scope of future sexual behaviour surveys is
that the protective needs and behaviour of married and
cohabiting couples should not be overlooked and that
improved understanding of trends in their behaviour must
include consideration of reproductive motives and contraceptive behaviour.

IN WHICH STUDY POPULATIONS SHOULD
INDICATORS BE MEASURED?
As this paper focuses on general population surveys we will
not consider criteria for selecting high risk or bridging
populations. Discussion will be limited to the more restricted
range of options concerning the definition and sampling of
general populations. The main options relate to age boundaries, sampling of both men and women or one sex only, and
linking behavioural monitoring more closely to biomedical
monitoring by conducting population surveys in the catchment areas of sentinel surveillance clinics.
Self-reported sexual risk behaviour typically declines from
around the age of 30 years. It is also true that the majority of
HIV infections and other STIs in heterosexual epidemics
occur among those below this age. When funds for
behavioural monitoring are limited, the restriction of samples
to the age band 15–29 years, or 15–24 years, thus represents
good value for money. It is a common strategy, as in the
Young Adult Reproductive Health Surveys run by the Centers
for Disease Control and in India’s very large 2001 National
Behavioural Surveillance Survey.25 Any further narrowing of
the age band, to 15–19 year olds for instance, or lowering the
age boundary to include those aged 10–14 years is inadvisable. There are sound a priori reasons for expecting the
validity of sexual behaviour reports of young teenagers to be
particularly low, because of the strong social sanctions
against early sexual activity in many societies and the
clandestine nature of teenage sexual relationships. The
empirical evidence, albeit very limited, supports this expectation. The validity and reliability of reported sexual experience
among school students has been found to be particularly low
in Tanzania and Zimbabwe [see page ii49].26 27 An analysis of
trends in premarital sex among young women in Colombia
and Peru concluded that respondents who had become
sexually active very recently were especially likely to conceal
their sexual status,28 and the evaluation of trends in reported
age at first sex in this supplement casts doubt on their
validity in some countries.20 Moreover, antenatal clinic based
surveillance systems rarely find HIV infected pregnant
women below the age of 15, and in virtually all community
studies that include HIV testing of 13 and 14 year olds
prevalence has been very low.2
The vast majority of sexual behaviour surveys include both
men and women. For the multipurpose DHS, women are the
prime respondents and typically only subsamples of men are
taken. For surveys dedicated to HIV monitoring, such as BSS,
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men and women are usually sampled in equal number. Both
strategies need to be challenged. One of the most striking and
consistent features of sexual behaviour surveys in low and
middle income countries is the huge gulf between the reports
of men and women, well illustrated by a paper in this
supplement [see page ii22].29 Moreover the accumulated
evidence shows beyond reasonable doubt that the main
reason is the greater reluctance of women than men to report
non-marital sexual partnerships. Evidence to support this
verdict comes from several sources: biomedical validation of
self-reported sexual experience, which usually shows higher
seropositivity among self-reported female than male virgins;30
studies that show that HIV positive wives constitute a higher
proportion of all HIV discordant couples than might be
expected from behavioural self-reports;15 the greater sensitivity of women’s reports to mode of data collection [see page
ii36],31 and a unique census of sexual partnerships in Kisesa
ward, Tanzania.32
One possible implication of widespread underreporting of
non-marital sex by women for sexual behaviour monitoring
is to focus attention on men’s reports. However, this reaction
must be balanced against other considerations. The gradient
in HIV seropositivity with increasing number of non-marital
partners tends to be steeper for women than men.33 Men’s
reports may be less consistent than women’s34 and the ever
present danger of exaggeration of non-marital sex by men,
particularly young single men, needs to be acknowledged.
Women provide more reliable reports than men on contraceptive use, not least because most methods are under their
control. Household surveys of men are logistically difficult
because they are contactable at home less often than women
and response rates are lower. Most importantly, to the extent
that response bias remains constant, trends in women’s
reported sexual behaviour may be dependable.
Nevertheless, when funds for monitoring are tight and
difficult choices have to be taken, it makes much sense to
focus mainly, or even exclusively, on surveys of men. This
recommendation applies with most force in many Asian
countries, where sanctions against non-marital sexual
activity by women tend to be strongest. In the 2000
Cambodian DHS, only 0.3% of married women reported
more than one sexual partner in the past 12 months.35 In the
2001 Indian BSS, only 2% of women aged 15–24 years
reported a non-marital partner in the past year.25 These very
low estimates make the detection of trends impractical. The
recommendation applies with moderate force in Latin
America and East and Southern Africa and least in West
Africa where the gender gap in sexual behaviour reporting is
less pronounced.
It has been suggested that sample surveys of populations in
catchment areas of antenatal clinics that are used for
surveillance would provide greater ability to link biological
and behavioural trends.36 Practical experience however shows
that such approaches are more costly and logistically
complicated than investing in careful documentation of
trends in behaviour through high quality surveys based on
representative samples.37 A more useful strategy would be to
over sample geographic areas of particular importance, as
was done in the capital city of Kazakhstan in the most recent
DHS, so that indicators are obtained for subnational areas of
interest in addition to national indicators.

HOW SHOULD MEASUREMENT BE MADE?
Justified scepticism that conventional structured face to face
interviews (FFIs) are the most appropriate method for
eliciting sensitive information such as non-marital sex has
led to a substantial methodological literature that compares
results obtained by different data capture modes.38–46 Two
contrasting alternatives to FFIs have been widely used. The
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first attempts to get closer to respondents and erode barriers
to disclosure by gaining their trust. This aim is achieved most
commonly by unstructured, often repeated, interviews and
less commonly by the ethnographic technique of prolonged
participation in the study population. The second attempts
the opposite by reducing or eliminating interaction between
data gatherer and subject; the main techniques here include
self-administered questionnaires (SAQs) computer assisted
self-interviews (CASIs) and audio computer assisted selfinterviews (ACASIs).
Four papers in this supplement contribute to the debate on
data capture methodology. A review of trends among young
people in the United States concludes that ACASI sometimes
results in higher disclosure of sensitive behaviour than
alternatives but not always [see page ii74].47 A study of
young women in Western Kenya demonstrated that ACASI
yielded a very different profile of sexual conduct than FFIs or
SAQs [see page ii43].48 In Zimbabwe, an ingenious ballot box
procedure resulted in greater reporting of risk behaviours
than FFIs, though the difference in results obtained by the
two methods in a longitudinal study narrowed over time.31 In
a study of young teenagers in Tanzania little systematic
difference was found in response between FFIs and a form of
assisted SAQ where, because of marginal literacy, the
questions were read out to groups of school students, but
evidence of much higher levels of sexual activity were
revealed by in-depth interviews and participatory methods.26
The experiences reported in this supplement are consistent
with the wider body of evidence that alternatives to FFIs
often yield higher and more plausible estimates of nonmarital sex but this apparent superiority is not guaranteed.
Unfortunately they are rarely appropriate for general population surveys in low and middle income countries. In-depth
interviews and participatory methods are a valuable complement to large-scale surveys but no substitute for them in
terms of monitoring trends. Other methods, apart from
ACASI, require reasonable literacy and often yield higher
levels of item non-response and inconsistency of response
than conventional interviews. Typically, questionnaires need
to be short and simple in structure. In principle, ACASI
overcomes most of these defects (though item non-response
may be high),48 but its cost would probably be too great for
large surveys and it remains extremely doubtful whether it is
appropriate for populations unfamiliar with the technology.
Even ACASI does not satisfactorily address the danger that
respondents may not fully understand the terms used in
sexual behaviour surveys. In the United States less educated
respondents found the term ‘‘vaginal intercourse’’ difficult to
understand and such respondents tended to give negative
answers.49 In the linguistically heterogeneous countries of
Africa, incomprehension of terms, for instance those describing different types of sexual partner or sexual abstinence, is
likely be a greater problem than in the United States and can
only be overcome by skilful interpersonal interviewing. To
sum up, we see no realistic alternatives to FFIs for sexual
behaviour monitoring in most countries of Africa, Asia, and
Latin America.
As noted earlier, two survey programmes both using
conventional FFIs dominate the domain of sexual behaviour
monitoring: BSS and DHS. The BSS is dedicated to HIV
related monitoring and is presumably introduced to respondents as such. The topic of sexual partnerships comes early in
the interview, after only 17 questions on background
characteristics and marriage. By comparison, explicitly sexual
matters in DHS are raised only after lengthy series of
questions on background, reproduction, and contraception
(plus child health for female respondents). Does this marked
contrast between the two types of survey influence responses
on sexual behaviour? A priori considerations suggest that the
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DHS approach might be preferable because the interviewer
has more opportunity to build rapport before broaching
sensitive topics, and because the topics of sex, condoms, and
HIV may be less threatening when embedded in a range of
other topics. The evidence is very limited. A methodological
study in Uganda found little difference in reported sexual risk
behaviour when results from short and long questionnaires
were compared.50 However the analysis of trends in Zambia
in this supplement found much higher levels of reported nonmarital sexual partnerships in successive DHSs than in
successive sexual behaviour surveys that used a shorter more
focussed questionnaire similar to BSS.51 Similarly, DHS
yielded more disclosure of risk behaviour in the cities
Cotonou, Yaoundé, Ndola, and Kisumu than surveys that
focussed more narrowly on sexual behaviour.30
Although it is clearly premature to draw firm conclusions
about the possible superiority of multipurpose over single
purpose instruments, this issue has immense practical
importance for sexual behaviour monitoring. Methodological work to confirm or refute the results from Zambia
and the four city study is an urgent priority.
Little methodological work on questionnaire design for
sexual behaviour surveys has been published, and the papers
in this supplement make only a modest contribution. Among
the key issues are the deliberate use of leading rather than
neutral questions and how best to obtain frequency measures
of number of partners, coitus, and condom use, together with
the related issue of recall bias and reference periods.
With regard to leading questions, Curtis and Sutherland
note the potentially crucial change between earlier DHS,
which asked single respondents whether they had ever had
sexual intercourse, and more recent DHS, which pose an
alternative, leading question on age at first sexual intercourse, thereby placing the burden of denial on the
respondent.29 Surprisingly, perhaps, this change made no
major impact on the reporting of premarital sex. Very
different lessons can be drawn from the study in Western
Kenya reported in this supplement.48 Regardless of their
answer to an initial question on whether they had ever
experienced sexual intercourse, single young women were
asked about sexual intercourse with specific types of partner
(for example, relative or stranger) and about coerced sex.
With ACASI, but not with FFIs, many respondents who had
denied any experience of sexual intercourse subsequently
reported sex with specific types of partner or coerced sex. The
consistency of FFI results is probably attributable to interviewers who, having heard the initial global denial, may have
asked subsequent questions in a cursory manner that invited
negative responses. The ACASI results are more intriguing
and raise the possibility that, even in FFI surveys, a short
series of questions about sexual experience with specific
types of partner might result in greater disclosure than a
global question on sexual experience. Such an approach
might also enhance reporting of number of lifetime sexual
partners and number in the past 12 months. Assessment of this possibility is a high priority for methodological
investigation.
An extensive literature exists on the measurement of
frequency of coitus and condom use, though most studies are
based on data from the United States and other industrialised
countries. In 1994 Sheeran and Abraham were able to locate
72 studies that assessed condom use in the context of HIV
prevention and the number must have risen greatly since that
time.7 For the purposes of this paper the key issue is whether
or not sexual behaviour surveys should routinely go beyond
the collection of simple information on recency of coitus with
specified partners and condom use on that occasion by the
addition of more detailed measures of frequency. For
monitoring purposes at the level of populations, the simple
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approach is adequate. This judgement is based on the
following considerations. Strong correlations have been
found between recency of coitus and frequency in the past
four weeks and a method for deriving coital frequency from
time elapsed since last coitus has been proposed, though
more work needs to be done on the underlying assumptions.19 52 53 The reliability of recency reports appears to be
high.54 Recall of behaviour, such as condom use, is acknowledged to be less challenging to respondents when anchored
to a specific event than when the requirement is to aggregate
behaviour over a specified reference period and may be less
prone to social desirability bias.55 56 And, finally, use of
condoms at last sexual event appears to be a reasonable proxy
for consistent use, as the two measures have been found to be
highly correlated both in cross sectional and prospective
studies.57 58
Of course, in more intensive studies of sexual behaviour,
particularly those that seek to characterise the behaviour of
individuals rather than obtain population level indicators, the
last event approach has severe limitations and direct
measures of frequency are highly desirable.59 In cross
sectional surveys, however, recall problems pose an almost
insurmountable obstacle to the accuracy of reports. For
respondents who have had intercourse with a specific partner
in the recent past, it is feasible to obtain a measure of
frequency in the past four weeks together with measures of
consistency of condom use, though heaping of responses on
four, eight, and 12 coital acts is often encountered, indicating
that respondents tend to formulate their answers in terms of
one week and multiply by four.60 Shortening the recall period
to one week would enhance accuracy of responses but could
inevitably lead to a high proportion of zero answers.
Much more severe problems arise when coitus with a
specified partner has not occurred recently. This does not
apply only to unmarried respondents and to those who have
secondary or more casual partners. Averaged across eight
African DHS enquires, Brown found that 32% of married
women reported no intercourse in the past four weeks.52 To
obtain reasonably accurate retrospective estimates of frequency in these circumstances may be impossible, because of
poor recall. Furthermore, questions that seek to elicit ‘‘usual
behaviour’’ invite normative responses, and are known to be
unreliable.61 In our view, prospective studies are essential for
obtaining accurate frequency data that pertain to the less
immediate past.

HOW TRUSTWORTHY ARE MEASURES?
When the international family planning movement gathered
pace some 40 years ago, there was widespread and justified
scepticism that survey respondents would be willing to report
honestly on such personal matters as contraception and
abortion. It is instructive to dwell briefly on the lessons learnt
over past decades about the measurement of those behaviours in low and middle income countries. With regard to
abortion the survey method has proved to be totally
inadequate in most countries. This method of regulating
fertility remains highly stigmatised and is often illegal in
most circumstances. The barriers to disclosure have remained
insurmountable. Instead, indirect methods based on hospital
admissions, of necessity, have been used to derive estimates
of the incidence of abortion.62
The story of the measurement of contraception is quite
different. It is now widely, and correctly, accepted that well
designed surveys usually yield reasonably valid estimates of
contraceptive use. The reasons for this confidence have little
to do with biomedical validation of reported behaviour.
Rather it is based on the internal coherence of results, the
plausibility of trends and a broad aggregate consistency of
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trends in contraceptive use with changes in levels of child
bearing.
What verdict can be reached about the measurement of
sexual behaviour in the context of HIV prevention? The
evidence suggests that problems of disclosure are greater
than for contraception but less than for abortion. Willingness
to report non-marital sexual partnerships differs between
men and women and varies between societies for reasons
that are not fully understood. This consideration undermines
the utility of surveys for intersocietal comparisons, a severe
limitation.
With regard to trends, there are grounds for cautious
optimism. Despite the complexities of the relation between
behaviour and HIV transmission, we are unaware of any
population in either the developing or developed world in
which well substantiated declines in HIV incidence have not
been accompanied by changes in reported behaviour that
provide at least a partial explanation. Admittedly, only two
low and middle income countries have thus far experienced
major declines in HIV transmission—Uganda and Thailand—
but in these two cases the behavioural and biological
evidence is consistent.63–65 In Senegal, often cited as another
HIV success story, behavioural and biological trend data are
too sparse to make any judgement.66
Of equal importance is the absence of evidence of
appreciable changes in behaviour in countries with no
indications, thus far, of falls in HIV incidence.67 Zambia
may prove to be an exception to this generalisation.
Favourable trends in behaviour have been recorded without
convincing evidence of any fall in HIV incidence.51
Even in populations where the level of reporting on nonmarital sex is suspect, trend data may be dependable and
consistent with biological evidence. Analyses of DHS data for
young single women in Latin America, for instance, yield a
coherent and convincing picture of changes in the 1990s.28 68
Sexual activity before marriage increased, as did the use of
condoms and other contraceptives. Pregnancy rates for all
single women aged 15–24 years rose, because the decline
in virginity was greater than the rise in contraceptive
protection.
This relative confidence in the ability of successive surveys
to provide reliable trend data, even when there are compelling reasons for believing that the level of non-marital sex is
underreported, should not be overstated. Erratic and implausible trends in Ghana and Tanzania have been recorded by
DHS.29 Furthermore, it is becoming clear that at least three
surveys using very similar designs are necessary before even
tentative conclusions should be drawn about trends. A
further necessary precaution is to check that the composition
of successive samples—in terms, for instance, of educational
attainment and spatial distribution—did not change and to
make appropriate adjustments if it did.20 51
The single most important conclusion from this review is
that reporting of sexual risk behaviour appears to be highly
sensitive to survey designs. DHS results are unlikely to be
comparable to BSS results, for instance. This lesson has huge
implications for monitoring strategies because it implies that
trends cannot be tracked by alternating between the very
expensive but high quality and replicable DHS style of survey
and cheaper, more focussed surveys such as BSS.

ACKNOWLEDGEMENTS
Comments on drafts of this paper by Susan Newcomer, Emma
Slaymaker, and Basia Zaba were much appreciated.

CONTRIBUTORS
The scope of the paper was agreed by all authors. JC drafted the
paper. JTB, MC and SSW commented on the draft and made
amendments.

www.stijournal.com

Authors’ affiliations

J Cleland, Centre for Population Studies, London School of Hygiene and
Tropical Medicine, London, UK
J T Boerma, World Health Organization, Geneva, Switzerland
S S Weir, MEASURE Evaluation, University of North Carolina, Chapel
Hill, NC, USA
M Carael, UNAIDS, Geneva, Switzerland

REFERENCES
1 Grassly NC, Garnett GP, Schwartlander B, et al. The effectiveness of HIV
prevention and the epidemiological context. Bull World Health Organ
2001;79:1121–35.
2 Aral SO. Sexual risk behaviour and infection: epidemiological considerations.
Sex Transm Infect 2004;80(Suppl II):ii8–12.
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