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Objectives: To find a simple and robust method for adjusting ante-natal clinic data on
HIV prevalence to represent prevalence in the general female population in the same
age range, allowing for fertility differences by HIV status.

Background: HIV prevalence comparisons for pregnant women and women in the
general community show that prevalence in the latter is significantly higher than in the
former. An adjustment procedure is needed that is specific for the demographic and
epidemiological circumstances of a particular population, making maximum use of
data that can easily be collected in ante-natal clinics or are widely available from
secondary sources.

Methods: Birth interval length data are used to allow for subfertility among HIV-
positive women. To allow for infertility, relative HIV prevalence ratios for fertile and
infertile women obtained in community surveys in populations with similar levels of
contraception use are applied to demographic survey data that describe the structure
of the population not at risk of child-bearing.

Results: For populations with low contraception use, the procedure yields estimates of
general female HIV prevalence of 35-65% higher than the observed ante-natal
prevalence, depending on population structure. Results were verified using general
population prevalence data collected in Kisesa (Tanzania) and Masaka (Uganda). For
high contraception use populations, adjusted values range from 15% higher to 5%
lower, but only limited verification has been possible so far.

Conclusions: The procedure is suitable for estimating general female HIV prevalence
in low contraception use populations, but the high contraception variant needs further
testing before it can be applied widely. © 2000 Lippincott Williams & Wilkins
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Introduction

Prevalence data are vital for tracking the progress of the
HIV epidemic, planning the allocation of resources to
care for AIDS patients, and monitoring the impact of
interventions. Ideally, these should come from commu-
nity-based serosurveys but only few of those have been

carried out for financial, logistical or ethical reasons.
Furthermore, surveys provide only occasional estimates
of point prevalence. Because of this, many countries
rely on sentinel surveillance systems where easily
accessible populations are monitored anonymously over
time. The most widely used sentinel group is pregnant
women [1]; this source is particularly appropriate for
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sub-Saharan Africa, where in many countries, more
than 90% of women attend ante-natal clinics [2—7]. In
countries where contraception use is low, pregnant
women are assumed to be reasonably representative of
the sexually active female population. Data from these
surveillance systems are, however, potentially subject to
three kinds of bias: the purposive selection of clinics for
participation in the surveillance program; the self-
selection of women who attend them; and the structur-
al bias associated with testing only those women in the
general population who become pregnant. The first
two of these biases are dealt with by surveillance system
designs which aim to ensure that the geographical
spread and type of facilities included in the sample
correspond with those used by the population under
study. The third, however, is more likely to require
demographic adjustments and is the subject of this

paper.

Research from community-based longitudinal studies
shows that HIV-positive women have lower fertility
than those who are not infected [8—10]. Similar find-
ings are reported in follow-up studies of hospital
cohorts which monitor groups of women whose HIV
status is measured at delivery [11-13]. A recent meta-
analysis confirms that HIV-positive women have a
higher incidence of still births and foetal loss than
women who are not infected [14]. However pre-
existing fertility differences (e.g. prior infection with
sterilizing sexually transmitted infections) may also be
important [15]. Other possible reasons for the fertility
differential are behavioural and biological, such as high-
er rates of widowhood and divorce and increased
problems with conception among HIV-positive wo-
men [16]. A serious consequence of lower fertility in
HIV-positive women is that prevalence estimates based
on data from ante-natal clinics will tend to be lower
than in the general population [17,18]. This is generally
the case for all but the youngest age groups where
selection effects predominate, as virgins are almost all
HIV-negative. Estimates of HIV prevalence from a
range of African ante-natal clinic data for women aged
15—44 years were found to be on average 28% lower
than those for all women in the general population
[19].

Various approaches have been proposed for improving
the estimation of community-based prevalence from
ante-natal clinic data. Although age standardization has
been suggested [20], this actually increases the under-
estimate of crude prevalence for women 15—49 years
because it gives more weight to the oldest age groups
where prevalence differences are largest. For an adjust-
ment method to be widely applicable it needs to yield
robust estimates, be sensitive to local fertility and
epidemic circumstances, be simple to compute, and not
require too much extra data collection. One possible
approach is a direct comparison between fertility rates

for women who know they are HIV positive and those
for the population as a whole [21-24]. While poten-
tially workable in very low prevalence populations, this
approach has yet to be tried in African countries where
very few infected women know their HIV status.
Other approaches involve mathematical models such as
those developed to explore the scale of the prevalence
differential, its sensitivity to behavioural and biological
determinants, and its trend over time in an evolving
epidemic [25,26]. While these models have yet to be
refined and tested, future developments may allow
prediction of age-specific prevalence among women in
the general population on the basis of prevalence in
pregnant women of the same age.

Although conventional age-specific fertility rates cannot
be obtained directly from ante-natal clinic data, it is
possible to get other important fertility indicators from
this source. The distribution of births by order can
yield an indirect estimate of fertility level [27], and
birth intervals furnish information on the current
tempo of fertility. These indirect methods of fertility
estimation cannot be adapted easily to obtain differen-
tial age-specific fertility rates by HIV status, as they
usually assume unchanging fertility patterns. Moreover,
parity levels of the HIV-positive women will reflect in
part their fertility prior to infection. However, parity
and birth interval data collected in ante-natal clinics can
be used for the purposes of adjusting ante-natal clinic-
based HIV prevalence estimates [28]. The purpose of
this paper is to describe a recently developed adjust-
ment method and to illustrate it with application to
data from Uganda, Tanzania and Zimbabwe.

Materials, methods and assumptions

The proposed approach divides the problem into two
parts. First, using information on birth intervals ob-
tained from ante-natal clinics it allows for subfertility
among those HIV-infected women who are still cap-
able of bearing children. Secondly, it allows for differ-
ent levels of HIV prevalence among women who are
not seen in ante-natal clinics, by using data from
demographic surveys to ascertain what proportions of
the population are not at risk of childbearing, because
they have effectively become sterile, or are using
contraception or are not sexually active. HIV preva-
lence ratios for these population subgroups relative to
those women who are at risk of childbearing can be
estimated from community-based cohort studies.

Table 1 is a schematic guide to the proposed break-
down of the female population according to fertility
category. Women are divided into mothers and those
who have never borne a child. The adjustment proce-
dure is carried out separately for these two groups for
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Table 1. Definitions of categories used in the proposed adjustment method.

Fertility category Childless women

Mothers

Never had sex

Had sex, but not currently sexually active

Sexually active, fecund, users of contraception

Sexually active, infecund

Sexually active, fecund, potentially at risk of
conception?

Pregnant* Expecting first child

Mainly teenagers, zero HIV prevalence

Had first sexual encounter but not cohabiting  Widows, separated, divorced, abstaining
Using contraception to delay first birth
Suffering from primary infertility
Women in early casual and cohabiting unions  Women with recent birth

Using contraception for spacing or limitation
Suffering from secondary infertility

Expecting higher order birth

2These categories are combined as ‘sexually active, fecund’ in the following tables.

two reasons. Firstly, it is possible to allow for subferti-
lity only in the former group, for whom measurements
can be made of the past tempo of childbearing;
secondly, the two groups have a very different risk
composition with respect to HIV infection. Childless
women are composed in a large part of women who
have never been sexually active or have started sexual
activity relatively recently. Their HIV prevalence levels
are therefore considerably lower than those of women
who have been sexually active for some time. Amongst
sexually active childless women, the fecund are defined
as those who are expecting their first child, or who
experienced first sexual activity less than 5 years ago
and are not using contraception. Fecund mothers are
defined as those who are currently pregnant with a
higher order birth, or who have had a birth in the last
5 years and are sexually active and not using contra-
ception. ‘Sexually active’ is defined as having had sex
in the last year. The 5 year cut-oft point for births is
somewhat arbitrary, but is often used in the operational
definition of infertility [29].

In practice, some of the groups in Table 1 are likely to
be much more important than others, either because of
their numerical size, or because of their distinctive HIV
risk profile. For example, those who have never had
sex — a sizeable proportion of childless women because
of the numerical dominance of the youngest age groups
in growing populations — clearly have zero (or almost
zero) HIV prevalence. By contrast, those suffering from
secondary or primary sterility would contain a large
proportion of women with a history of serious infec-
tions with other sexually transmitted infections, and
although not numerically dominant, this group will
tend to have high HIV prevalence compared with
those who are fecund.

Childless users of contraception are likely to be a very
small group in sub-Saharan Africa, where modern
family planning methods are used mainly for child
spacing and for family limitation by women who have
already had several children. However these users
deserve particular attention, as they are likely to include
persons whose sexual behaviour is atypical. They may
be using contraception just to prevent childbearing,
and this would tend to place them among the better

educated who might be expected to avoid casual
unions with risky partners — although their increased
mobility and wealth may also mean that they (or their
partners) are at higher risk of forming extra-marital
relationships. On the other hand, effective users of
condoms are also included among contraception users
not seen in ante-natal clinics: those who have always
used condoms prophylactically should be at low risk,
but condom use is often initiated in a partnership
where one or other partner becomes aware that they
are already infected; relatively high HIV prevalence
would be expected in this subgroup.

The most fertile women — those with regular menstrual
and ovulatory cycles, without tubal occlusions, in
cohabiting unions with high coital frequency rates —
will on average experience shorter birth intervals than
subfertile women. The probability that in a particular
year a mother reaches the later stages of pregnancy at
which ante-natal check-ups are usually performed can
be approximated by the inverse of her birth interval,
measured in years. Over-representation of the most
fertile women in ante-natal clinics is therefore compen-
sated for by weighting mothers’ reports by their birth
interval. Women who happen to be pregnant at a
given time (bottom right cell of Table 1) constitute
about 6—11% of the female population aged 15-49
years in sub-Saharan African countries. This weighting
makes them representative of the population who are
potentially able to experience pregnancy if they waited
long enough (the last two cells in the right hand
column). If ‘recent’ is defined as ‘having had a birth in
the last 5 years’ this accounts for between 20 and 45%
of all women in these populations.

In theory, it would be possible to weight reports for
the primigravida in a similar way, by finding out how
long they had been in a sexual relationship with the
partner whose child they were currently expecting.
However, this is not a question which is routinely
asked in an ante-natal clinic setting, and such informa-
tion might not be well reported in any case, as the
precise beginning of a relationship is not always easy to
date, and may not be known at all in the case of a birth
which was the result of a casual relationship. Further-
more, women who had recently been married would
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tend to report the marriage date as the start of the
relationship, even if they had been sexually involved
with their partner prior to this. In a population with a
very narrow distribution of age at first sex, and a rapid
progression from first sex to cohabitation, it might be
possible to obtain estimates of relative waiting time to
first birth from the ages of the women pregnant for the
first time. However, in most populations estimating
waiting time to first birth from age alone would risk
giving too much weight to the experience of women
who simply started sexual activity at a later age.
Consequently, data for primigravida are used un-
weighted, analyses are performed separately for mothers
and childless women, and the two groups are merged
at the end according to their relative size in the
population as a whole.

The methods described above are illustrated using data
from three African studies: the Kisesa study, conducted
by the TANESA/National Institute for Medical Re-
search project in the Mwanza region in Tanzania [30];
the MRC General Population Cohort study in Masaka,
Uganda [8]; and the Manicaland HIV/STD Prevention
Project in Eastern Zimbabwe [31]. Data from these
studies are used to estimate HIV prevalence according
to childbearing risk category for two ‘standard’ popula-
tions. The low contraception standard was obtained by
pooling data from the Tanzanian and Ugandan studies,
where contraception use prevalence is around 5%, and
should be used for adjustment of ante-natal clinic data
in settings where reported contraception use is less than
15%. Data from the Manicaland study, based on a
population with nearly 50% contraceptive prevalence,
were used to estimate standard relative rates for
populations reporting contraception use of 20% or
more.

Although prevalence data are routinely collected in
ante-natal clinics in many African countries, the only
data generally passed on with the anonymous blood
sample when it is sent for testing is the mother’s age.
The suggested adjustment procedure requires that the
sample is also categorized according to whether it was
taken from a woman who is pregnant for the first time,
and for those who are expecting higher order births,
the birth interval is needed. Although data on birth
interval and parity are routinely collected in ante-natal
clinics, they are not yet widely reported in tables
pertaining to HIV prevalence. We therefore test our
procedure using data for pregnant women collected in
the MRC General Population Cohort and the Kisesa
study. As direct estimates of prevalence are also avail-
able for these cohorts, it is possible to verify how
closely the resulting adjustment approximates true
prevalence in the general female population.

Results

Estimation of relative risk for standard
populations

For the low contraception standard, HIV prevalence
estimates ranged from 0.6% among women who had
never had sex to 19.5% among sexually active infecund
childless women (Table 2). Data presented here refer to
the age group 15—49 years, but the same method could
be adapted for narrower age ranges in populations in
which childbearing is more concentrated. Prevalence
estimates were generally higher for the high contra-
ception standard, ranging from 2.1% for women who
had never had sex to 52% among sexually active,
infecund, childless women. Relative prevalence levels

Table 2. HIV prevalence by childbearing risk category for low and high contraception standards as estimated from community-based cohort

studies.
Low contraception standard? High contraception standard®
HIV prevalence Relative HIV prevalence Relative

Fertility category % (n) prevalence % (n) prevalence

Childless women (1197) (1354)
Never had sex 0.6 (510) 0.10 2.1(933) 0.09
Had sex, not sexually active 1.6 (129) 0.27 20.9 (67) 0.92
Sexually active, using contraception 14.3 (35) 2.48 22.0 (41) 0.96
Sexually active, infecund 19.5 (159) 3.38 52.0 (50) 2.28
Sexually active, fecund (reference category for 5.8 (364) 1.00 22.8 (263) 1.00
childless women)

Mothers (4206) (3775)
Not currently sexually active 16.4 (256) 2.09 41.5 (615) 1.49
Sexually active, using contraception 15.6 (243) 1.99 26.4 (1630) 0.95
Sexually active, infecund 12.5(634) 1.59 39.8 (595) 1.43
Sexually active, fecund (reference category for 7.8 (3073) 1.00 27.8(935) 1.00
mothers)

Total (5373) (5129)

2Estimated from pooled data collected in Kisesa (1994-1998) [30] and Masaka (1995-1996) [8]. bEstimated from data collected in Manicaland

(1999) [31].
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are also shown in Table 2, separately for first births and
higher-order births — women with recent births consti-
tute the reference category in each case. Relative
prevalence values reveal sharp differences in infection
patterns between the low and high contraception
standards. In the low contraception standard, fecund
women are a low risk group compared to others who
are sexually active, whereas in the high contraception
standard the risk level is closer to that of other sexually
active women. In the high contraception standard,
users have a marginally lower HIV prevalence than
those exposed to the risk of childbearing, whereas in
the low contraception use standard the prevalence is
about twice as high as those we presume are fertile.
Infecund women have higher prevalence levels than
sexually active fecund women in both standards, but
differentials are sharper in the low contraception
standard. In this standard there is a reasonably large
group of childless women who have had sex at some
time in their lives, but are no longer sexually active.
These women have very low prevalence, whereas in
the high contraception standard this group is numeri-
cally much smaller and has a prevalence level similar to
childless users of contraception.

Application of adjustment procedure to Ugandan
and Tanzanian data

A test application of the proposed method of adjust-
ment in the MRC General Population Cohort is
shown in Table 3. Pregnancy-based HIV prevalence
rates shown in column (a) were obtained by re-
analysing published fertility data from seven annual
survey rounds of this cohort to produce new classifica-
tions of HIV status by parity. The HIV prevalence rate
for mothers shown in column (b) is estimated from
individual records by weighting data for mothers
experiencing higher order births by their preceding
birth interval. Relative prevalence levels for the low
contraception standard, shown in column (c) are most
appropriate for adjusting data from Uganda and are
used to estimate the expected prevalence according to
risk category [column (d)]. The population distribution
for Ugandan women by fertility category [column (e)]
is obtained from a special tabulation of the national
Demographic and Health Survey (DHS) data. Expected
numbers infected [column (f)] are obtained by applying
the expected prevalence to the distribution of women
from the DHS. These are then summed to obtain
estimated prevalence rates in the population [column

@]

The best estimate of prevalence obtained using this
procedure is 10.3%. This falls within the range of
community-based estimates obtained at the beginning
(round 2 =10.1%) and end (round 7 = 10.9%) of the
birth monitoring interval. The adjusted estimate repre-
sents an increase of about 35% in the observed
prevalence of 7.7% in pregnant women. Had birth
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interval length not been adjusted for a slightly lower
prevalence estimate of 9.5% would have been obtained.

As a further check on the validity of the method, it was
applied to prevalence estimates based on pregnancies in
the Kisesa study. The pregnancy-based HIV prevalence
estimate obtained from births occurring between the
two sero-survey rounds in Kisesa was 4.6% (5.3% after
weighting by birth interval) compared with commu-
nity-based estimates ranging between 6.7% and 7.9% at
the 1994 and 1997 survey rounds (average 7.3%). With
the population structure of the whole of Tanzania,
based on the 1996 DHS, the adjustment procedure
yielded an estimate of 6.9% — an increase of 50% over
the unadjusted rate. Without weighting for birth inter-
val the adjusted result would have been 6.1%. Using
the actual structure of the Kisesa population, the
adjusted result was 7.2%, virtually the same as the
average community-based estimate.

The adjustment method described above is sensitive to
the choice of relative prevalence distributions and
population structures. The upper section of Table 4
shows population distributions according to childbear-
ing risk categories for Tanzania, Uganda and four
additional Eastern and Southern African countries [2—
7]. These distributions have been derived by tabulating
individual level data in the DHS country basic recode
files, according to the categories described in Table 1.
The largest contrasts are found in the proportions who
have never had sex, and in mothers who are current
users of contraception or who are sexually inactive.
Because these groups can be at the extremes of HIV
prevalence levels, as suggested by the relative preva-
lence estimates from the low contraception use stan-

dard, this could have a potentially large impact on the
adjusted prevalence level.

Adjustment factors shown in the lower section of
Table 4 for the low and high contraception use
standards are derived from relative prevalence estimates,
as defined in Table 2, combined with the DHS popu-
lation distributions given in the upper section. These
suggest that the contrast between relative prevalence in
the low and high contraception use standards is more
important than the wvariability between population
structures. In particular the adjustment factor for multi-
gravida is much lower when the high contraception
standard is used, hardly exceeding 10% in most combi-
nations. As a result, using the high contraception use
risk pattern would tend to produce an adjusted pre-
valence rate almost the same or only slightly higher
than that observed in pregnant women whatever popu-
lation structure is used. It could even suggest an overall
downward adjustment in populations dominated by
young, childless women. In contrast, the low contra-
ception risk pattern consistently produces adjusted
prevalence estimates some 50% higher, as shown in
Fig. 1.

In summary, Table 4 suggests that for low contracep-
tion use populations (use of less than 15%) female
prevalence in the general population is 80% of the
prevalence rate in primigravida applied to childless
women, combined with 150% of the prevalence rate
for multigravida applied to mothers. The low contra-
ception standard has been verified at least for the two
study populations (of combined size 5370) on which it
was based, and is based on populations in which the
epidemic has more-or-less stabilized.

Table 4. Population distribution (%) by childbearing risk categories and adjustment factors for selected Demographic and Health Survey studies.

Tanzania Uganda Zambia Botswana Kenya Zimbabwe
1996 [5] 1996 [2] 1996 [6] 1988 [3] 1993 [4] 1994 [7]
Childless women (subtotal) (24.7) (22.3) (25.3) (24.6) (27.7) (28.3)
Never had sex 13.2 10.5 11.4 7.7 15.7 19.7
Had sex, not sexually active 1.8 1.8 1.9 0.5 1.5 0.7
Sexually active, using 0.6 1.3 1.1 3.8 0.6 0.8
contraception
Sexually active, infecund 2.5 2.2 2.3 2.7 2.0 1.2
Sexually active, fecund 6.6 6.5 8.6 9.9 7.9 5.9
Mothers (subtotal) (75.3) (77.7) (74.7) (75.4) (72.1) (71.6)
Not currently sexually active 17.2 14.0 17.4 14.4 8.1 8.2
Sexually active, using 12.1 9.1 9.5 283 20.1 29.5
contraception
Sexually active, infecund 12.5 9.0 11.4 12.5 10.0
Sexually active, fecund 335 45.6 36.4 203 33.9
Adjustment factors for populations and relative prevalence combinations
Low contraception standard
Parity zero 0.7 0.8 0.8 1.2 0.6 0.5
Higher order 1.5 1.4 1.5 1.7 1.5 1.6
High contraception standard
Parity zero 0.6 0.7 0.7 .8 0.6 0.4
Higher order 1.2 1.1 1.2 1.1 1.1 1.1
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Fig. 1. Prevalence adjustment. Relative effects of population
structure and relative prevalence ratios, applied to observed
HIV prevalence in pregnant women in Masaka (1989-1996)
[8]. The horizontal lines show the unadjusted prevalence
level for pregnant women (7.7%) and the prevalence level
observed in the community (10.5%) in the same time period.
Population structures based on DHS reports [2—-7].

In populations with high (20% or more) use of contra-
ception, an adjustment factor of 60% would be
required to convert prevalence in primigravida to
obtain an estimate for childless women, whereas 110%
of the prevalence rate for multigravida could be used to
represent prevalence in mothers in the general popu-
lation. The adjustment factors for high contraception
populations are based on results from a single study,
representing the experience of 5130 women living in
Manicaland, an area of rapidly rising HIV prevalence.
A full test on an independent dataset categorized by
birth interval has yet to be made. However, the general
plausibility of this model can be judged by applying the
broad adjustment factors to data from Khutsong district
of Gauteng province in South Africa. Ante-natal
prevalence in this area in 1999 was 30% in primigravida
and 51% in multigravida [32]. About 35% of the
women in this community are childless [33]. Applying
the correction factors of 0.6 and 1.1 to ante-natal
prevalences in the primigravida and multigravida re-
spectively and allowing for their proportionate repre-
sentation in the female population gives an adjusted
overall HIV prevalence estimate of 43%, very close to
the overall ante-natal prevalence of 42%. The Carle-
tonville study estimated that community-based HIV
prevalence for females 15—44 in 1998 for the same area
was 41% [34].

Discussion

We describe a workable method for adjusting ante-
natal clinic data to improve estimation of HIV pre-
valence among women in sub-Saharan Africa. Applica-

tion of the proposed procedure to data from two East
African populations, for which HIV prevalence rates
are already known, suggests that it works well. These
are populations where the use of contraception is low.
Less information is currently available for high contra-
ception-use populations, however, and the appropriate-
ness of this method is less certain. Further assessment of
the approach in other areas where community-based
surveys have been conducted will have to wait until
ante-natal clinic surveillance data are published categor-
ized by parity and birth interval. It is hoped that those
responsible for providing advice and support to national
sentinel surveillance systems will promote the recording
of these extra data items, especially as such information
is already collected in the ante-natal clinic setting.

The relative prevalence procedure as presented above
does not produce age-specific results. In theory, the
method could be made specific for age, and applied
separately by age group. In practice, small number
problems would make it difficult to obtain estimates of
relative prevalence or even the distribution of the
population across the different risk categories. We are
not proposing that age-based monitoring be abandoned
in favour of a parity-based approach, as age-based data
are needed for continuity and comparability, and as a
guide to incidence at young ages. Prevalence in
primigravida is usually very close to prevalence in
teenage mothers [26].

The results discussed above suggest that in the cases of
Kisesa and Masaka, adjustment for infertility is more
important than adjustment for subfertility, the latter
accounts for between a quarter and a fifth of the total
adjustment. This pattern might vary from one popu-
lation to another and is likely to depend on the
maturity of the epidemic. If subsequent validation
checks find that the parity-based adjustment for inferti-
lity is much more important than the birth interval-
based adjustment for subfertility, it might not be worth
recording birth interval data on sero-samples obtained
in ante-natal clinics.

Further biases may arise because not all pregnant
women avail themselves of the services of ante-natal
clinics. This adjustment procedure does not make use
of routinely available age data and only makes use of
the parity information to draw a distinction between
primigravida and multigravida. However, the birth
interval information could be used to obtain weighted
age and parity distributions of the ante-natal clinic
attendees to compare with the corresponding distribu-
tions of women in the DHS who gave birth in the last
5 years. Such comparisons would allow the possibility
of investigating the presence of selection bias. When-
ever community-based HIV prevalence studies are
conducted, women could be asked to report not only
on their recent fertility, but also on whether or not

2747



2748

AIDS 2000, Vol 14 No 17

they attended an ante-natal clinic for a check up during
their last pregnancy. However, the results of such
inquiries would be hard to generalize from one com-
munity to another, and would not address the question
of selection of clinics for participation in the surveil-
lance programme.

The most readily available source of data for obtaining
a population breakdown in the childbearing risk
categories are DHS surveys, which have been carried
out relatively recently in most of the high HIV
prevalence countries in Africa for which this adjust-
ment procedure might be relevant. The required tables
are not available in the published country reports, but
are easy enough to generate from the basic recode
files, which are available on the World Wide Web. It
might be possible to produce approximations to these
distributions from other demographic surveys or even
censuses, but since these rarely ask direct questions
about sexual activity, it would be necessary to settle
for categories such as ‘never married’ and ‘not cur-
rently in union’ to represent ‘never had sex’ and ‘not
currently sexually active’.

The choice of a 5-year reference period for defining
infertility could have an impact on the outcome of the
adjustment procedure. The longer the reference period,
the larger the group we presume to have captured
‘directly’ by weighting the experience of the pregnant
women, and the smaller the corresponding ‘infertile’
group. In theory this should not matter too much, if
we can get reliable estimates of the HIV prevalence for
this small group. In the three studies used above,
prevalence estimates for the infecund groups look
sensible in the light of what is known about HIV and
fertility. But in some other application of this method,
there might be a strong reason for using the relative
prevalence estimates from some other study (because of
geographical proximity, for example, or a closer match
in terms of contraception use patterns). If the number
of sexually active, non-contracepting mothers with
birth intervals longer than 5 years is too small to
calculate their prevalence level with meaningful con-
fidence, it would be best to redefine the reference
period, e.g. as 4 or even 3 years, and tabulate the
population distribution from DHS or some other
national source in the same way.

The majority of the evidence cited above about HIV
prevalence differences between ante-natal clinic sources
and population-based studies comes from East and
Central African countries which have very low rates of
contraception use. Relatively little information on
prevalence differentials is yet available from countries
such as Kenya, Botswana or South Africa where family
planning is more widespread. The multicentre study on
factors determining the differential spread of HIV in
African cities [35] found no significant difference in

ante-natal and community HIV prevalence in Kisumu,
Kenya, even though contraception use in Kisumu was
not particularly high — only 18% compared with 50%
in urban areas of Kenya as a whole, recorded in the
1993 DHS survey [7]. But this does tie in with our
limited tests of this method, which suggest that for high
contraception use populations it might be acceptable to
use unadjusted ante-natal HIV prevalence to represent
prevalence in the general female population aged 15—
44 years, in contrast to low contraception use popula-
tions, where adjustments have a significant impact.

Until more results are available from other study sites
we can only speculate on the probable reasons for the
differences in the relative prevalence patterns between
high and low contraception use populations indicated
in Table 2. Part of the explanation may be that in low
contraception use populations women in regular part-
nerships are found mainly in the ‘currently fertile’
categories, whereas in high use populations those in
regular partnerships are just as likely to be contra-
ception users as to be ‘currently fertile’. In low use
populations, infertile women are relatively easy to
identify, but in high use populations some infertile
women will be unaware of their infertility and may
practice contraception, and contraception users will
encompass a much wider socio-economic spectrum. In
Manicaland almost 48% of sexually active women are
contraception users, whereas in the combined Kisesa
and Masaka ‘standard’ population only 6% use modern
contraceptive methods.

Several other factors may merit further investigation,
such as the build up of sexual activity with age, the
prevalence of other sexually transmitted infections, and
the recency of the epidemic. Sexual activity tends to
start earlier in less developed countries — the median
age at first sex is 16 years in Masaka and Kisesa,
whereas in Manicaland it is 18 years. As a result only
one-third of childless women aged 15-49 years in
Kisesa have never had sex, whereas in Manicaland
nearly 70% of childless women are virgins. The
proportions of women who appear to be affected by
primary and secondary sterility are much higher in
Kisesa and Masaka, suggesting higher levels of un-
treated sterilizing sexually transmitted infections.
Although community prevalence levels in Manicaland
have reached over 25.6%, far higher than in Kisesa
(7.3%) and Masaka (10.5%), the epidemic in the
regions bordering Lake Victoria is thought to be older,
having started in the early 1980s, whereas that in
Eastern Zimbabwe probably started in the late 1980s or
early 1990s [36,37]. For this reason, the full fertility
reducing effects of HIV will not have had a chance to
manifest themselves among infected women in rural
parts of Manicaland, as the proportion of recent
infections will be higher for these women than for their
counterparts in Kisesa or Masaka.
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A crucial test for the new method will be the applica-
tion of the relative prevalence rates shown in Table 2
to data from ante-natal clinic surveillance, suitably
classified by parity and birth interval, in communities
with varying levels of contraception use, and in areas
where the resulting adjusted estimate could be com-
pared to a community-based estimate from the same
population. To discover whether the results from
Manicaland can be generalized to other more devel-
oped populations, it will be necessary to conduct some
community-based sero-prevalence studies in countries
with higher levels of contraception use, simultaneously
collecting data on fertility and its proximate determi-
nants. If it turns out that the relationship between HIV
prevalence in contraception users and prevalence in
pregnant women varies widely in populations with
moderate to high levels of contraception use, it may
become necessary to add family planning clinics [38] to
the sentinel surveillance centres for such populations, in
order to obtain direct evidence of prevalence levels
among contraception users.

Surveillance data might also be enriched in other
ways — enquiring about mothers’ usual residence, or
length of residence in the clinic catchment area might
give some indication of selection eftects due to popu-
lation mobility. An extension of surveillance to cover
births in smaller rural clinics, or even home births
attended by traditional birth attendants might present
serious logistical problems, but is probably the only
way to get over the problems of social selection for
attendance in the larger clinics.
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