
Women Under-estimate the Age of their Partners during Survey
Interviews: Implications for HIV Risk associated with Age Mixing
in Northern Malawi

Stéphane Helleringer, PhD1, Hans-Peter Kohler, PhD2, and James Mkandawire, BSN3

Stéphane Helleringer: sh2813@columbia.edu; Hans-Peter Kohler: hpkohler@pop.upenn.edu; James Mkandawire:
jnrnurse@yahoo.com
1Columbia University; Mailman School of Public Health. 60 Haven Avenue, New York, NY 10032
USA
2University of Pennsylvania, Population Studies Center. 3718 Locust Walk, Philadelphia, PA
19104 USA
3University of Malawi College of Medicine and Invest in Knowledge Initiative, Zomba, Malawi

Abstract
Background—Age mixing may explain differences in HIV prevalence across populations in
sub-Saharan countries, but the validity of survey data on age mixing is unknown.

Methods—Age differences between partners are frequently estimated indirectly, by asking
respondents to report their partner’s age. Partner age can also be assessed directly, by tracing
partners and asking them to report their own age. We use data from 519 relationships, collected in
Likoma (Malawi), in which both partners were interviewed and tested for HIV. In these
relationships age differences were assessed both indirectly and directly, and estimates could thus
be compared. We calculate the specificity and sensitivity of the indirect method in identifying age-
homogenous/age-disparate relationships in which the male partner is less/more than 5 or 10 years
older than the respondent.

Results—Women were accurate in identifying age-homogenous relationships, but not in
identifying age-disparate relationships (specificity ≈ 90%, sensitivity = 24.3%). The sensitivity of
the indirect method was even lower in detecting partners older than the respondent by 10 + years
(9.6%). Among 43 relationships with an HIV-infected partner included in this study, there were
close to 3 times more age-disparate relationships according to direct measures of partner age than
according to women’s reports of their partner’s age (17% vs. 46%).

Conclusions—Survey reports of partner age significantly under-estimate the extent of and the
HIV risk associated with age mixing in this population. Future studies of the impact of sexual
mixing pattern son HIV risk in sub-Saharan countries should take reporting biases into account.

Women get infected with HIV at an earlier age than men in sub-Saharan countries (1–4).
While differences in male-to-female vs. female-to-male probabilities of HIV transmission
may explain some of these patterns (5), age differences between male and female sexual
partners can also play a key role in explaining gender differences in age at HIV infection (6–
8). There are several reasons why having older sexual partners may put young women at a
higher risk of HIV infection. First, the prevalence of HIV is likely higher among older
partners of young women than among boys of their own age (3, 7). Second, older men are
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generally less likely to use condoms (9). Finally, women engaged in relationships with older
partners may have more limited agency to negotiate safe-sex practices (10), and may even
be particularly vulnerable to domestic violence (11–13). Age differences in sexual
partnerships may be accompanied by economic asymmetries (10), which further limit
women’s agency to adopt safe-sex practices. Age mixing patterns may play a key role in
explaining the “uneven spread” of HIV in sub-Saharan populations: Chapman et al (6)
recently found that age differences between partners were larger in the most affect southern
African populations. Interventions to limit sexual mixing between younger women and older
men have thus been proposed and implemented in a growing number of sub-Saharan
countries (14, 15).

Despite this programmatic focus, mathematical models indicate that the population-level
impact of such interventions could be limited if not accompanied by other behavioral
changes (16). The conclusions of these models however build on survey data on partner’s
age that have not been validated. Survey respondents are usually asked to report the age of
their sexual partners (6–8, 17), but the accuracy of such reports may be limited in situations
where partners are not well aware of each other’s age. This may be the casein short-term
relationships or in societies where vital registration is limited. Reporting of partner’s age
may also be affected by large social desirability biases: in contexts where “sugar daddies”
are stigmatized as a key epidemic driver, women may be tempted to under-estimate the age
of their partners during sexual behavior interviews; on the other hand, if women associate
older partner age with increased resources, some men may be tempted to exaggerate their
age to their potential partner(s) when they are trying to initiate a new relationship.

In this paper, we use unique data on 519 sexual relationships(including both marital and
non-martial relations), collected on Likoma Island (18), in which both sexual partners were
interviewed and reported their own age as well as their partner’s age. We use these data to
determine the accuracy of respondents’ reports of partner’s age collected during surveys. We
then test whether measurement error may have led to under-estimates of the HIV risk
associated with age differences between sexual partners.

1. Data and methods
a. Data collection

The data presented here come from the second round of the Likoma Network Study, a
longitudinal study of sexual networks and HIV infection conducted in Malawi. Detailed
descriptions of the data collection procedures are available in (18). Briefly, during the
second round of data collection, all adults aged 18—49 living in all but 2 of the island’s
villages were asked to 1) complete a socioeconomic survey, 2) complete a sexual network
survey during which they identified up to 5 of their most recent sexual partners, and 3)
participate in HIV testing and counseling. Information on individual characteristics, sexual
partnerships and HIV status were then linked to produce images of the sexual networks
connecting population members as in (19).

b. Measures of age differences between partners
In the majority of sexual behavior studies conducted in sub-Saharan countries(6, 7, 17, 20,
21), the age difference between a respondent and her partner is measured indirectly by
asking the survey respondent to report her partner’s age, or at least estimate the age
difference between her and her partner. Specifically, a respondent may be asked to report the
age of her partner in completed years or to first classify her partner(s) as younger, of the
same age as or older than her. A follow-up question for partners younger or older than the
respondent then asks the respondent to specify by how many years the partner is older/
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younger than the respondent. Sometimes, this follow-up question may provide the
respondent with categorical answers to choose from: older/younger by 5 years or less, by 6–
10 years, or by 11 years and more.

Age differences between sexual partners can also be established directly in situations where
both partners have been interviewed during a survey. Researchers can link respondents’
reports, allowing them to compare the report of a respondent’s own age to the report of a
partner’s age made by the partner himself during the survey. The age difference between
partners in a sexual relationship is thus equal to the difference between respondent’s age and
partner’s age. This direct approach has occasionally been used in surveys in sub-Saharan
countries (e.g., the couple sample of the Demographic and Health Surveys), but
unfortunately 1) it has only been used among co-residing, often marital, couples, and 2) it
has not been used in conjunction with estimates of age differences based on the indirect
method. As a result, the accuracy of the indirect method for measuring age differences has
not been assessed.

The LNS data permit estimating age differences using both the direct and indirect
approaches. Each LNS respondent was asked to classify the age difference between her and
her partner using the indirect method. In a subset of the relationships that includes both
marital and non-marital relationships, both partners were interviewed by the study team thus
also enabling direct measurement of age differences. In this paper, relationships in which the
man (partner) is 6 or more years older or more than the woman (respondent) are “age-
disparate” (22); relationships in which the man (partner) is 5 years older or less than the
woman (respondent) are “age-homogenous”. The choice of this threshold (5 years) is due to
the survey instrument used during the LNS to obtain indirect measures of partner’s age:
respondents were asked to state whether their older/younger partner was 5 or fewer years, 6–
10 years or more than 10 years older/younger than them. In this paper, we assess the
accuracy of women’s reports of their partner’s age.

c. Statistical analyses
i. Sample selectivity—The analyses of data validity are thus based on a subset of
relationships in which both partners were interviewed and agreed that they were in a
relationship (23). We compare the characteristics of relationships in this analytical subset to
the rest of the relationships using χ2 tests of association. Not all partners included in these
analyses were tested for HIV during the LNS. We also compare the characteristics of those
with known and unknown HIV status using the same approach.

ii. Accuracy of self-reports of age differences—We consider direct estimates of age
differences as a “gold standard” against which we evaluate the validity of data on partner
age obtained indirectly. To determine the accuracy of respondents’ reports of age
differences, we assess whether relations identified as age-disparate (or age-homogenous) in
this gold standard are also classified as such in the respondents’ indirect reports. The
specificity of the indirect method is thus defined as the proportion of all relationships
classified as age-homogenous by the direct method that are also reported as such (indirectly)
by the respondent. The sensitivity of the indirect method is defined as the proportion of all
relationships classified as age-disparate by the direct method that are also reported as such
(indirectly) by the respondent. We also assess the accuracy of the indirect method in
detecting partners more than 10 years older than the respondent.

iii. Robustness tests—Survey respondents may misclassify some of their relations if the
difference between their age and the age of their partner is close to the value of the 5-year
threshold (e.g., +/− 2 years). We thus test whether the sensitivity/specificity of the indirect
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measures of age differences vary with the “true” age difference between partners(classified
as within 0–2 years, 3–5 years or more than 5 years from the threshold). Survey respondents
may also misreport their own age in demographic surveys, often because of age heaping
(24–27). This may significantly confound our validation of the indirect method. In order to
test the robustness of our findings to misreporting of a respondent’s own age, we employ
two strategies. First, we use data from the first round of the LNS (18) to identify individuals
who reported their age consistently in both survey waves, i.e., the age they reported in the
second round is one or two years more than its value in the first round. Second, we consider
only respondents and partners whose reported age did not end in 0 or 5. Age heaping is
indeed significant in the LNS dataset (Figure 1). We then repeat our calculations of the
sensitivity and specificity of the indirect method using the subset of relationships in which
1) both partners are consistent reporters, and 2) neither the respondent nor her partner have
an age that ends in 0 or 5.

iv. Age-disparate relationships and HIV risk—Because the LNS is based on a partner
tracing design (18), we are able to assess the prevalence of HIV among partners of survey
respondents. Among all relationships with an HIV-positive partner, we estimate the
frequency of age-disparate vs. age-homogenous relationships according to both the indirect
and direct approaches to measuring age differences between partners. We test for systematic
differences between the two measures using Fisher’s exact χ2 test of association (two-sided).
This comparison provides an indication of the extent of bias in indirect estimates of the
relative risk of HIV infection associated with age-disparate relations.

2. Results
a. Descriptive statistics

i. Characteristics of relationships included in analysis—The analysis focuses on
519 relationships reported by both the female and the male partner during the LNS. Table 1
describes the characteristics of these included relationships. Relationships reported by
younger respondents were as likely to be included as those reported by older respondents,
but relationships of HIV-infected respondents were slightly less likely to be included (33.5%
vs 27.8%, p=0.1). Non-marital and dissolved relationships were less likely to be included
than ongoing marital relationships. However, the probability of inclusion did not vary
according to indirect measurements of the age difference between a respondent and her
partner: 33.5%of the age-homogenous relationships and 34.2% of the age-disparate
relationships (p=0.83) were thus included in the analysis.

ii. Characteristics of partners with known HIV status—Only 376 out of 519
partners (72.5%) participated in HIV testing. There were however few differences between
tested and non-tested partners. In particular, partners of HIV infected respondents were not
significantly more likely to be tested for HIV during the study than partners of HIV
negatives. Participation in HIV testing appeared slightly higher among partners less than 5
years or older than the respondents, but this difference was not significant (p=0.11).

iii. Indirect and direct measures of age differences between partners—Six
respondents refused to answer the question about the age of their male partner (6/519,
1.1%). Respondents (indirectly) reported that 15.6% (80/513) of the included relationships
involved partners older than them by more than 5 years, and 2.5% (13/513) included
partners older than them by more than 10 years.

Direct measures of age differences indicate that the median age difference between a woman
and her partner was 4 years (Figure 2). Figure 2 shows how the distribution of directly

Helleringer et al. Page 4

Sex Transm Dis. Author manuscript; available in PMC 2012 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



measured age differences varied by age of the respondent and marital status of the
relationship. The median age difference was significantly smaller in non-marital
relationships than in marriages. Among women more than 25 years old, the median age
difference with non-marital partners was 1 year, whereas it was 5 years with spouses (p <
0.01). Among women less than 25 years, non-marital partners were on average 3 years older
than them, whereas spouses were on average 5 years older (p < 0.01). More than 40% of the
non-marital partners of women aged more than 25 were actually with partners younger than
them.

b. Accuracy of indirect measures of age differences in sexual relationships
Respondents were accurate in identifying age-homogenous relationships, but not in
identifying age-disparate relationships. The specificity of the indirect measure of age
differences was 89.1% (95% CI = 85.1—92.1, see table 2), but its sensitivity was 24.3%
(95% CI = 18.2 – 31.3). Furthermore, younger respondents were significantly less accurate
than older respondents in identifying age-disparate relations. Respondents less than 25 years
old correctly classified only 8 out of 57 (14.0%) of their age-disparate relationships vs. 35
out 120 (29.2%) among respondents aged 25 and older.

The specificity of indirect reports increased when we sought to identify partners who are
more than 10 years older than the respondent. The sensitivity of these reports, on the other
hand, deteriorated further. Only 5 out of 52 (9.7%) age-disparate relationships identified as
such by the direct method were also correctly classified by the indirect method. In
robustness tests, the sensitivity and specificity of indirect measures were similar in analyses
based on the subset of relationships between consistent respondents, or on the subset of
relationships without age heaping.

c. Are misclassifications due to the thresholds imposed on respondents’ reports of
partner age?

We found that respondents’ accuracy in classifying age-homogenous relations did not vary
with the age difference between partners (table 3). On the other hand, their ability to
correctly identify age-disparate relations increased sharply with the age difference between
partners. Respondents were more likely to misclassify relations with partners 6–7 years
older than they were to misclassify relations with partners more than 7 years older than them
(p=0.05). The sensitivity of the indirect method was highest among relations with partners
more than 10 years older than the respondent. Even in such relationships however, only one
third of all age-disparate relationships were correctly classified as such by the respondent.

d. Misclassifications and HIV risk in age-disparate relationships
There were 43 relations between respondents and an HIV-infected male partner. According
to indirect measures of age differences between partners, only 7 of these relations were age-
disparate (Figure 4, 16.3%). According to direct measures however, this proportion was
much higher since 20 of these relations were age-disparate (46.5%, p < 0.01).

3. Discussion
The analyses presented here indicate that the accuracy of indirect estimates of age
differences between partners – on which most assessments of the epidemiological
importance of age mixing for HIV spread are based – is limited. We used a study design
allowing comparison of indirect measures of age differences between partners with direct
measures relying on partners’ reports of their own age. We showed that women on Likoma
engage in more age-disparate relationships than they reported during the survey. As a result,
respondents’ reports of their partners’ ages lead to under-estimating the impact of age-
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disparate relationships on HIV infection risks. Whereas it initially appeared that only 1 in 6
relationships between a woman and an HIV-infected male partner was age-disparate
(according to women’s report of age differences between partners), direct measures of
partner age indicated that this proportion was actually closer to 1 in 2. We found that
younger women were even less accurate than older respondents in identifying age-disparate
relationships. Patterns of age mixing could thus play an even greater role than previously
thought (7) in explaining the disproportionate HIV burden among female youth in similar
populations (3).

These analyses suffer from several limitations however. First, they are only based on a
selective sub-sample of the relationships reported during the study. We are not able to assess
the validity of the reports of age differences in relationships where the male partner was not
interviewed or tested for HIV during the study. Second, our indirect measure of the age
difference between partners was based on broad categories rather than on continuous
measures of partner’s age. As a result it prevents a more detailed assessment of the
correlation between respondent’s reports of their partner’s age and the actual age of the
partner. It also forced us to adopt an arbitrary definition of age-disparate versus age-
homogenous mixing. Rather than focusing on broad classifications of age differences
between partners, future studies should seek to measure the accuracy of reports of exact
partner age. Third, our gold standard (partner’s reports of their own age) is admittedly
imperfect. In the absence of systematic birth registration, individuals may not even
accurately report their own age. We showed however that the specificity and sensitivity of
the indirect method were similar in relationships between consistent age reporters as well as
in the subset of relationships without age heaping. But unfortunately, we have no means of
independently confirming a respondent’s own age. Future assessments of indirect measures
of age differences in sexual partnerships could be conducted in demographic surveillance
sites (28), where the quality of data on age is potentially higher.

Despite these caveats, our research on the reporting of partner age in surveys of sexual
behaviors conducted in sub-Saharan populations has important implications. First, it
suggests that the preventive benefits associated with effective behavioral change
communications aiming to reduce age differences between partners may have been under-
estimated. If age-disparate relations are more common and account for a larger proportion of
all the relationships through which women are possibly exposed to HIV, the epidemiological
benefits of preventing age-disparate sexual mixing could be larger than initially thought.
This should be re-assessed in mathematical models that account for possible measurement
error. Second, it indicates that future research on the impact of age mixing (and other sexual
mixing patterns)on HIV transmission should be based on rigorous study designs that allow
more objective measurements of mixing patterns than current measurements based solely on
reports by survey respondents. Taking respondents’ reports at face value leads to erroneous
inferences about the relative contribution of various risk factors to HIV spread (29). It could
thus contribute to misguided policies and interventions, or to lack of support for promising
interventions.
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Figure 1.
Age heaping in the Likoma Network Study. The data series represents the ratio of the
number of individuals reporting age x to the sum of the number of people reporting age x+1
and age x−1. Values significantly larger than 1 can be observed for ages ending in 0 and 5
(particularly at ages 25, 35 and 40). This is indicative of age heaping.
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Figure 2.
Age differences between partners, direct estimates
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Figure 3.
Proportion of HIV-infected partners who are more than 5 years older than the respondent, by
method for measurement of age differences between partners (N = 43). The thicker vertical
bars represent 95% confidence intervals. The difference between the indirect and direct
measures was significant at the .01 significance level using Fisher’s exact test (two-sided).
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Table 1

Sample selectivity. In parentheses, we show the % of all relationships in a given category that were included
in the analysis. Notes: the p-values are based on χ2 tests of association.

Relationships included in the
analysis (N=519) p-value

Partners tested for HIV
(N=376) p-value

Age of the respondent

 < 25 years 206(31.6) 0.88 153(74.3) 0.45

 ≥ 25 years old 313(31.3) 223(71.3)

HIV status of the respondent

 Not infected 390(33.5) 0.10 305(76.3) 0.45

 Infected 62(27.8) 47(72.3)

Relationship type

 Non-marital 126(15.3) <0.01 88(69.8) 0.43

 Marital 392(47.8) 288(73.5)

Relationship status

 Dissolved 161(16.8) <0.01 254(71.5) 0.39

 Ongoing 355(51.8) 121(75.2)

Self-reported classification of partner’s age

 5 or fewer years older 431(33.5) 0.83 319(73.7) 0.11

 6 or more years older 79(34.2) 52(65.0)
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Table 3

Accuracy of respondents’ reports of their partner’s age, by “true” age difference between a respondent and her
partner. Notes: the p-values are based on χ2 tests of association

Specificity Sensitivity

Age difference between partners Estimate (n/N) p-value Estimate (n/N) p-value

0–2 years of the 5-year threshold 88.2(142/161) 0.82 15.7(11/70) 0.05

3–5 years of the 5-year threshold 90.3(121/134) 25.5(14/55)

More than 5 years from the 5-year threshold 87.8(36/41) 34.6(18/52)
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