11 samples of never-users. The odd-manout method produces an interval estimate
across all 11 studies (4.7–11.9) and suggests
that the Fischl et al.40 incidence estimate
(95% conﬁdence interval, 22.0–75.0) is very
different from the others.

Figure 1. HIV incidence rates and conﬁdence intervals for always-users, by study
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Sources: Deschamps M, 1996, reference 1; for all others, reference 21.

different across samples (p=.000008), and
increases signiﬁcantly with the date of data
collection (χ2 for trend, p=.023). The three
female-to-male cross-sectional samples36
also differ signiﬁcantly across samples
(p=.0001) and show an increase by study
start date (χ2 for trend, p=.00005).
Similarly, the cohort studies suggest that
levels of HIV incidence differ across samples of never-users, although there may be
homogeneity within subgroups. The cumulative proportions of seroconversions
are consistent across the ﬁve male-to-female samples (an overall rate of 15.2%,
p=.07) and across the two female-to-male
samples (15.4%, p=.077). The proportions
are not similar across those seven samples
(p=.016), however, or across all 11 longitudinal samples (including samples where
the direction is unknown, p<.000001).
Because of the differences in incidence
across subgroups of index cases, we estimate incidence by subgroup. The incidence and 95% confidence interval for
each sample of never-users (from Table 2)
appear in Figure 2. The incidence rate for
male-to-female transmission is 6.8 infections per 100 person-years (95% confidence interval, 4.4–10.1). The incidence
rate for female-to-male transmission is 5.9
per 100 person-years (95% conﬁdence interval, 1.5–15.1). The subset of samples
from early in the AIDS epidemic (hemophiliacs37 and low-risk transfusion recipients38) provide a homogeneous estimate
of 5.6 per 100 person-years (95% confidence interval, 3.2–9.3). For the seven
studies that specified the direction of
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transmission, incidence is estimated at 6.7
per 100 (95% conﬁdence interval, 4.5–9.6).
Although the cumulative proportion of
seroconversions differed significantly
across the seven samples that speciﬁed the
direction of transmission, the overlapping
conﬁdence intervals suggest that the incidence estimates across those samples
may be homogeneous. The graphical oddman-out method39 estimates incidence to
be between 3.2 and 11.9 for those seven
studies. Possible heterogeneity among
studies becomes evident, however, when
we compare interval estimates across all

Effectiveness Estimates
The failure rate ratio is used to measure
condom effectiveness. It is calculated by
dividing the HIV incidence for alwaysusers by the incidence for never-users. Effectiveness, then, is one minus the failure
rate ratio. The rate for always-users comes
from the 12 longitudinal samples that provide a homogeneous estimate of transmission (0.9 per 100 person-years; 95%
conﬁdence interval, 0.4–1.8). The rate for
never-users is more difﬁcult to determine.
Estimates of the never-user rate may be
obtained from the ﬁve longitudinal maleto-female samples (6.8 per 100), the two
female-to-male samples (5.9 per 100), the
three hemophiliac/transfusion samples
(5.6 per 100) or the seven samples that
speciﬁed the direction of transmission (6.7
per 100; 95% conﬁdence interval, 4.5–9.6).
Depending upon the incidence estimate
chosen for the never-users, condom effectiveness is estimated at 86.8% with the maleto-female data used as the denominator,
84.7% with the female-to-male data, and
83.9% with the hemophiliac or transfusion
data. Using all of the never-user samples
that speciﬁed the direction of transmission
produces an overall estimate of 86.6%.
Additionally, best-case and worst-case
scenarios may be estimated for effectiveness, using the incidence conﬁdence lim-

Figure 2. HIV incidence rates and conﬁdence intervals for never-users, by study
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