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Abstract

Marriage and partnerships bring about non-negligible health risks in populations with generalized
HIV epidemics, and concerns about the possible transmission of HIV thus often factor in the
decision-making about partnership formation and dissolution. The awareness of and responses to
HIV risk stemming from regular sexual partners have been well documented in African
populations, but few studies have estimated the effects of observed HIV status on marriage
decisions and outcomes. We study marriage dissolution and remarriage using longitudinal data
with repeated HIV and marital status measurements from rural Malawi. Results indicate that HIV
positive individuals face greater risks of union dissolution (both via widowhood and divorce) and
lower remarriage rates. Modeling studies suggest that the exclusion of HIV positives from the
marriage or partnerships market will decelerate the propagation of HIV.

Introduction

The HIV epidemic has profoundly changed the nature of partnerships and marriage in sub-
Saharan Africa (SSA). As the epidemic spread from high-risk groups to the general
population, individuals faced substantial risks of infection from spouses or cohabiting
partners (Clark, Bruce & Dude 2006; de Walque 2007; Glynn et al. 2003). A modeling study
suggests that the majority of new infections (in Rwanda and Zambia) now occurs within
marriage (Dunkle 2008).1

The connection between marriage and HIV infection has not gone unnoticed by sub-Saharan
Africans. Evidence from rural Malawi shows that many married men and women are most
worried about contracting HIV from a husband or wife (Anglewicz & Kohler 2009, Watkins
2004), and may divorce a spouse who they believe is a potential source of HIV infection
(Smith & Watkins 2005, Watkins 2004, Reniers 2008). Further, some studies established
that HIV positive individuals, women in particular, are indeed more vulnerable to
partnership dissolution via separation, divorce, or the death of a spouse (Carpenter et al.

1see Bellan et al. (2013) for a recent modeling study that challenges this view.
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1999; Floyd et al 2008, Lopman et al. 2009, Mackelprang et al. 2014, Porter et al. 2004).
The higher occurrence of widowhood among women is directly related to the age
differences between spouses, but their elevated exposure to separation and divorce is likely
to have more complex social and behavioral drivers, including gender differences in the
social acceptance of ‘deviant” behavior (e.g., extramarital sex), and male-female differences
in economic self-sufficiency that could alter divorce threat points.

Relatively high rates of marriage dissolution in couples where one or both partners are HIV
positive is one of the reasons why cross sectional studies tend to find higher HIV prevalence
in divorced and widowed compared to currently married and never married men and women
(Boileau et al. 2009, Boerma et al. 2002, de Walque & Kline 2012; Gregson et al. 2001,
Welz et al. 2007). The cross-sectional association between marital status and HIV
prevalence is further strengthened by the disproportional recruitment of HIV negatives into
new unions. Evidence from Malawi shows that individuals screen future spouses for
characteristics that are deemed safe, and that (presumed) HIV positive status is associated
with lower (re)marriage rates (Clark, Poulin & Kohler 2009; Reniers 2008; Watkins 2004).
Concern over the HIV status of current or future partners is also supported by anecdotal
evidence from other African populations, including the promotion of pre-marital screening
for HIV by some churches, and the publication of personal advertisements with disclosure of
HIV status (Reniers and Helleringer 2011). There is, however, little quantitative evidence of
the selective recruitment into new marriages using measured HIV status.

We use four waves (2004-2010) of panel data from rural Malawi to study the association
between HIV status and marriage dissolution and formation. We anticipate that (1) union
dissolution rates via divorce and widowhood are higher in unions where the husband or wife
is HIV positive rather than negative, and (2) the re-entry into marriage is less common for
HIV positive men and women. Following Helleringer and Kohler (2007), we refer to these
joint phenomena as the drift of HIV positives out of the marriage market. The seclusion of
HIV positives may be undesirable for infected men and women, but it could have
advantageous public health implications by reducing HIV incidence (Reniers and
Armbruster 2012).

Background: HIV and Marriage Patterns in Malawi

Our study is set in Malawi, where an estimated 10.6% of all adults aged 15-49 are HIV-
positive (NSO and ICF Macro 2011). Regional differences in HIV prevalence are quite
pronounced: the highest HIV infection rates are recorded in the southern region (14.5%),
followed by the Centre (7.6%) and North (6.6%) (NSO and ICF Macro 2011). As with many
other AIDS-affected Africa countries, access to HIV testing rapidly increased over the past
decade: the percentage aged 15-49 ever-tested for HIV and received results increased from
13 to 72 percent and from 15 to 51 percent between 2004 and 2010 and for women and men,
respectively (NSO and ICF Macro 2005; NSO and ICF Macro 2011). HIV testing coverage
expanded in parallel with the scale-up of antiretroviral therapy (ART): the number of
patients on ART increased from approximately 13,000 in 2004 to 250,000 in 2010
(Lowrance et al. 2008, UNAIDS 2008, WHO/UNAIDS/UNICEF 2011). We do not have
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information about ART status in our sample and it is therefore not possible to demonstrate
whether or not it has affected the marriage dynamics that we describe here.

As is the case in other sub-Saharan African countries, Malawians are well aware of HIV/
AIDS and its risk factors: by 2004 over 98% of men and women had heard of HIV/AIDS,
over 57% understood that condoms protect from HIV infection, and over 67% believed that
HIV can be prevented by limiting sexual intercourse to one uninfected partner (NSO and
ICF Macro 2005). Awareness is higher among men than women, and all of the above
indicators have increased over time (NSO and ICF Macro 2011).

Malawi is an intriguing setting to study the interactions between marriage and HIV.
Marriage is early and universal, but marriage dissolution and remarriage are common. The
mean age at first marriage is 17.9 years for women and 22.6 for men, and the percentages
never married by age 25-29 are 3.1% and 16.6% for women and men, respectively (NSO
and ICF Macro 2011). An estimated 45% of first unions end in divorce within 20 years, and
approximately 90% of women remarry within 10 years of a divorce (Bracher, Santow, &
Watkins 2003; Reniers 2003).

Marriage patterns differ substantially across the three regions of Malawi and tend to
correlate with the kinship systems. Rumphi district in the north is predominantly patrilineal
with patri- or virilocal residence after marriage (wife moves to her husband’s house after
marriage) and inheritance traced through sons. The ethnic groups in the south (Balaka)
follow a matrilineal system of descent and inheritance, and residence after marriage is often
uxorilocal (husband moves in with his spouse). In Mchinji, in the center of the country,
descent is less rigidly matrilineal and residence may be uxori-, viri- or neolocal. The
northern region has the highest rates of polygyny, with the lowest rates in the south (Reniers
and Tfaily 2012).

These patterns affect marital change in Malawi. Matrilineal ethnic groups often have higher
partnership dissolution rates than patrilineal groups, a phenomenon that is possibly
associated with women’s greater autonomy in these settings, and that is the case in Malawi
as well (Reniers 2003). The association between polygyny and marriage dissolution is more
complex. Partnership turnover is known to be relatively high in populations that practice
polygyny (Pison 1986), but in a previous study we found that divorce is only elevated in
unions where other co-wives are already present at the time of marriage. The addition of
another spouse appears to have a marriage stabilizing effect (Reniers 2003). Other factors
that we previously identified as predictors of divorce include individual attributes such as
educational attainment and religion; and partnership attributes, including marriage duration,
age difference between spouses, the presence of children, and ethnic homogamy.
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Data and methods

Data

We use data from the Malawi Longitudinal Study of Families and Health (MLSFH).2 The
MLSFH was designed as a couples’ survey, targeting a population-based representative
sample of approximately 1,500 ever-married women and 1,000 of their husbands in three
rural sites of Malawi. Following a household enumeration in the three designated survey
sites in 1998, a random sample of approximately 500 ever-married women aged 15-49 were
selected to be interviewed in each site, along with all of their spouses. The first follow-up in
2001 included all respondents from the first wave, along with any new spouses. The
MLSFH returned to interview all respondents in 2004, 2006, 2008 and 2010; and also added
two new samples: (1) approximately 1,500 young adults aged 15-27 in 2004 (both ever- and
never-married); and (2) approximately 800 parents of existing MSLFH respondents in 2008.
As in 2001, all new spouses of respondents were added to the sample in each wave of data
collection. The additions to the original sample increased the target sample size in 2004 to
approximately 4,500 respondents, of whom 3,261 (74%) were successfully interviewed.
Response rates were similar in subsequent survey rounds. Descriptions of the MLSFH data
and sampling are presented in Watkins et al. (2003) and Kohler et al. (2014). Bignami et al.
(2003), Anglewicz et al. (2009), and Kohler et al. (2014) discuss sample limitations and
present analysis of data quality. Below we highlight several features of the data that are of
particular importance for our analysis.

MLSFH initiated HIV testing for all respondents in 2004.3 A total of 2,905 respondents
accepted testing in 2004 and 291 refused (a 9.1% refusal rate for testing). Approximately
two-thirds of those tested in 2004 received their test results a few months later. HIV testing
was repeated in 2006 and 2008 with rapid tests, and acceptance rates were over 90% in each
of these survey rounds. Almost all respondents who accepted to test in 2006 and 2008 test
also received their test result in a post-test counseling session during the same visit. Aprino,
De Cao, and Peracchi (2013), and Obare et al. (2009) provide more details about testing
acceptance rates and HIV prevalence estimates in the MLSFH. Because HIV status is the
predictor of interest in the analyses that follow, we restrict our analytical dataset to the four
most recent surveys, starting with 2004.

Since 2006, the MLSFH has also collected complete marital histories for all respondents.
Individuals were asked to list all marriages, along with dates for the beginning and end (if
applicable) of the marriage, the reason for marital dissolution, and other characteristics of
the marriage. Using these data, we identify all individuals who divorced, separated or
widowed, and/or remarried between MLSFH waves. For each marriage, we have
information on a number of individual and partnership attributes, including age at marriage,
age of the spouse; the residence pattern after marriage (virilocal, uxorilocal or neolocal),
marriage order, marriage duration, and whether or not the marriage was polygamous.

2Between 1998 and 2004 the MLSFH was known as the Malawi Diffusion and Ideational Change Project (MDICP).
3A detailed description of the HIV testing procedure is available in Bignami-Van Assche et al. (2004).
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Sample and outcome variables

The analysis of the predictors of divorce and widowhood is restricted to men and women
who are married at the beginning of each MLSFH survey interval (in 2004in 2006 and
2008), but also includes a few individuals who married during the survey interval. We use
these longitudinal data to identify men and women who experienced divorce or widowhood
by the end of the interval (as two separate outcomes).

For the analysis of remarriage, we configure the sample to include only individuals eligible
for remarriage in between MLSFH waves. This includes respondents who were either
divorced or widowed at the beginning of each survey interval as well as individuals who
were married but experienced marital dissolution in between MLSFH waves. Since we are
primarily interested in remarriage after marital dissolution, we omit polygamous men who
married another wife without experiencing a divorce, separation or widowhood (polygamous
men who experienced the dissolution of one of his unions are included). Similarly, we also
omit any MLSFH respondents who were never-married at the start of each survey interval
and married for the first time in between waves; thus, approximately two-thirds of never-
married adolescents in 2004 were not included in the models. As with the analysis of
marriage dissolution, we use longitudinal data to identify men and women who remarry
between each MLSFH wave, which serves as a binary dependent variable for our second set
of analyses.

Predictor variables

The choice of variables to include in our models is informed by previous research on
marriage, divorce and remarriage in Malawi and elsewhere in SSA. We begin with several
basic demographic characteristics, such as the region of residence, household wealth,4
number of living children, and level of education. Then we consider several marriage-related
measures, including residence patterns after marriage, polygyny, age at marriage, ethnic
heterogamy, age difference between spouses, and higher order marriages. Since research
also shows that HIV infection (actual or perceived) has an important influence on marriage-
decision making, we include HIV status in our models. In the analysis of remarriage we no
longer control for marriage and partner characteristics, but include the time elapsed since the
end of the previous marriage as well as the terminating event of the previous marriage
(divorce or widowhood).

Analytic Plan

We study changes in marital status over three survey intervals (2004-06, 2006-08, and
2008-10) using random effects regression models of the following form:

log [ Yijit1/Yiot+1]=Bo+Xije B1+Mije Ba+rije+€ije

The dependent variable is the log odds that individual i will experience marital outcome j (j
=1, 2) relative to 0 (currently married). Outcome 1 is divorce and 2 is experiencing

4Household wealth was measured using a constructed wealth index based on ownership of 14 household durable assets, achieved by
principal component analysis (Filmer & Pritchett 2001)
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widowhood. The outcome for individual i occurs between times t and t+1 (i.e. by the next
wave of MLSFH data), and independent variables are measured at time t. Xij; represents a
set of individual characteristics (HIV status, region, etc...), Mij;, represents the marriage-
related characteristics listed above, rij; is the random effect for the survey interval, and j; is
a random, logistically-distributed disturbance term for person i at time t.

For our analysis of marital dissolution and remarriage, random effects regression is
appealing for several reasons. First, random effects regression allows us to include data from
several MLSFH survey intervals while controlling for the dependence of individual
outcomes across MLSFH waves (one individual can contribute multiple survey intervals).
Second, the random effects models that we use also include a variable for survey wave that
enables us to measure trends in divorce and remarriage (while controlling for other factors).
Third, unlike fixed effects regressions, random effects models provide estimates of both
time-varying and time-invariant characteristics in the model. Because several variables of
interest have very little variation for individuals over time (e.g. education, HIV infection)
and other measures do not change at all over time (e.g. region of residence), random effects
is better equipped to measure the relationship between these measures and the dependent
variables. Fixed effects regression reduces the sample to observations that change in the
dependent variable, which increases standard errors of independent variables that change for
only few respondents over time (such as HIV status) (Alison 2005; Hsaio 2003). It is
important to note that while random effects are useful for longitudinal data analysis with
repeated measurements for the same individuals, they do not control for unobserved time-
invariant individual attributes that may affect divorce, widowhood, and remarriage. These
time-invariant characteristics may be important: some, like risk-taking propensity, may
affect both HIV status and marital change, which implies that random effects regression
results may be biased.

As described above, the predictor of interest in each of these models is HIV status assessed
at the beginning of the survey interval.® The outcome (marriage dissolution or remarriage) is
measured with data from the next survey round, which ensures that the causal order of
events is respected. We present the results for two models of marriage dissolution. In the
first model we test the effect of HIV positive status and control for region, age at marriage,
and marriage duration. We test quadratic terms for age at marriage and marriage duration to
allow for non-linear associations with divorce and widowhood. In the second model, we
introduce an extended set of control variables including the residency pattern after marriage,
marriage order, and an indicator variable for polygamous marriages.

In addition to the individual-level analyses of marriage dissolution just described, we
conducted a comparable analysis on a subset of couples that could be linked and followed
over time. This approach is appealing because some couple characteristics, such as the
couple’s HIV status configuration, can be included as predictors to formally test gender
differences in the association between HIV status and marriage outcomes. However, our
couples sample with HIV status information for both spouses is much smaller than the

SSome individuals seroconverted during the survey interval, which could affect regression coefficients. However, with an incidence
rate of around 0.7 per 100 person-years (Obare et al. 2009), this bias will be negligible.
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Results

respective individual samples, and the results insufficiently conclusive to warrant reporting
in detail.

For modeling the association between HIV status and remarriage, we use random effects
models for a binary outcome (remarried or not). This time our sample is restricted to men
and women who were divorced or widowed before the end of the survey interval. The set of
control variables includes the age at the end of the previous marriage, the time elapsed since
the previous marriage, wealth, region, education, and a number of personal marriage history
attributes, such as the number of lifetime marriages, the number of living children and the
outcome of the previous marriage (divorce or widowhood).

Sample descriptive statistics are presented in Table 1. A notable characteristic of this sample
is the relatively high mean age: 40.0 years for women in 2006, and 42.5 years for men.
Similarly, the mean duration of ongoing marriages in 2006 is quite high, at 14.0 years for
women and 13.3 years for men. These sample characteristics arise from the fact that we are
using data from 2004 onwards, whereas most of the respondents were initially sampled in
1998. The ‘old” sample also implies that most marriages have already withstood the test of
time and we thus expect divorce rates to be relatively low.

HIV prevalence in the sample is higher for women than for men, which corresponds to HIV
patterns elsewhere in SSA. HIV prevalence estimates also increase over time (from 4.6 to
10.8 percent for women, and from 2.7 to 7.2% for men) which likely results from the
accumulation of incident cases (Obare et al. 2010) and reduced mortality following the
introduction of ART (Jahn et al. 2008).

Figure 1 presents MLSFH marital transitions, and illustrates the percentages of ever-married
men and women who divorced, experienced the death of a spouse, or remarried between
waves. Between 3.5 and 6.8 percent of ever-married interviewed men and women report a
divorce between survey rounds and between 0.6 and 2.5 percent report the death of a spouse.
In addition to higher dissolution rates, women also report lower remarriage rates than men.

Divorce and Widowhood

Results for the multinomial random effects regression models for divorce and widowhood
are presented in Tables 2a (comparing divorce with remaining married) and 2b (comparing
widowhood with remaining married). Results are presented as relative risk ratios (RRR), and
those for women appear on the left hand side of the table.

The results highlight the importance of HIV status as a predictor of marital change. Table 2a
shows that the relative risk of a divorce is three times as high for HIV positive compared to
HIV negative women. The RRR for men is also suggestive of a positive association between
HIV status and divorce, but the coefficient does not reach statistical significance. As shown
in Table 2b, HIV status is also a significant predictor of widowhood. In this case both men
and women who are HIV positive have a significantly higher relative risk of widowhood by
the next wave.

Stud Fam Plann. Author manuscript; available in PMC 2015 December 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Anglewicz and Reniers Page 8

Remarriage

Other significant correlates of divorce (compared to remaining married) are age at marriage,
marital duration, region of residence, and the residence pattern after marriage. The
relationship between age at marriage and divorce is non-linear (first greater relative risk with
age, then lower risk at older ages). Marriages where residence is uxori- and neo-local
(marginally significant) are less stable, but are statistically significant only for women.®
Marriage duration is negatively associated with divorce for women. For men this
relationship has a significant positive quadratic term indicating that the relationship between
marriage duration and divorce has a convex shape. The coefficient for survey wave indicates
that divorce has increased between 2004 and 2010. In general, all coefficients point in the
same direction for men and women, but they are not always significant for both sexes.

Aside from positive HIV status, widowhood is correlated with measures capturing the
progression of time: age at marriage, marriage duration, and survey round. Widowhood also
differs by region, with women in Mchinji and men in Rumphi (marginally significant)
having higher widowhood risk ratios than those in Balaka. Having more lifetime marriages
was positively associated with widowhood among women. Finally, women with neolocal
residence after marriage were significantly more likely to experience widowhood than those
who live virilocally.

We also tested other factors that could be associated with marital dissolution including
education, polygamous marriage, ethnic homogamy, the age difference between spouses, the
number of children in union, household wealth, and whether HIV was ever discussed with
the spouse. None of these their coefficients obtained statistical significance in our models
and were omitted from the results presented here.

As with marriage dissolution, HIV status affects the likelihood of remarriage (Table 3).
Among women, the odds of remarrying are almost 50% lower if they are HIV positives
rather than negative. The coefficients for men point in the same direction but do not reach
statistical significance. The small sample (for men in particular) does not allow us to explore
how the remarriage odds might differ for HIV positive men and women.

In model 2, we find that a higher number of living children inhibits remarriage among
women, and that widowed men and women have significantly lower remarriage odds than
those whose previous marriage ended in divorce. The coefficient for previous marriage
ending in widowhood for men is relatively large with a wide confidence interval, which is a
reflection of the fact that the number of widowers in the sample is quite small. Men with
greater wealth are more likely to remarry (marginally significant). Another significant
predictor of remarriage is age at the end of the previous marriage (negative relationship for
both men and women).

6Men in marriages with uxorilocal residence may return to their maternal village upon the cessation of a union, and they are therefore
less likely to be interviewed in the next survey round. This could explain the lack of a significant statistical effect.
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Discussion

We have assessed the effect of HIV status on marriage dynamics in a longitudinal study set
in rural Malawi. Our study population is quite unusual because the mean age of respondents
was relatively high (about 40 years), and approximately three quarters of them were in
marriages that had been ongoing for 5 years or more. We thus expected these marriages to
be fairly robust, but still find that between 3.5 and 6.8% of the unions ended in divorce over
each survey interval (about 2 years each). Marriage dissolution through divorce is at least
three times more likely in unions where the wife is HIV positive rather than negative.
Husbands’ HIV status is not significantly associated with divorce, even though the
coefficients point in the same direction. HIV status is also an important predictor for the
dissolution of marriages via the death of the spouse, as are variables that capture the
progression of time (age at marriage, duration of marriage, survey wave).

Just as women’s HIV status plays a critical role in marriage dissolution, it also steers who
enters new unions and who does not. Again, that association is statistically significant for
women only, and the relatively small sample size does not offer much leverage to formally
test gender differences. Other factors that inhibit remarriage are older age (both sexes), the
number of children (women only), lack of wealth (men only) and widowhood. Because HIV
status is not always publicly known, widowhood may actually serve as a marker of potential
HIV infection to the outside world.

Together these results suggest that HIV infection may be an important turning point in men
and women’s marital trajectories. High dissolution rates and low union formation rates
following HIV infection mark the gradual exclusion of HIV positive individuals from the
marriage market. This pattern is consistent with the relatively high HIV prevalence rates that
have been observed in formerly married compared to (re)married women in cross-sectional
studies (de Walque and Kline 2012).

Our results also suggest that the association between HIV status and marriage dynamics
differs by gender. We would, however, need a larger sample size to confirm whether HIV
infection is indeed a more defining event in women’s marital trajectories compared to that of
men, but our results are consistent with the finding that elevated HIV prevalence in formerly
married women is more pronounced than in formerly married men (Walque and Kline
2012). The evidence presented here also supports our earlier work which suggests that men
are more empowered than women to deploy divorce and partner selection as a means of
insulating themselves from HIV (Reniers 2008). Such gendered partnership dynamics, if
genuine, might reinforce the imbalance in the sex ratio of infections because it implies that
women will spend more time in unions with HIV positive men than vice versa (Reniers and
Armbruster 2012).

On the other hand, the drift of HIV positive men and women out of the marriage market

could mitigate the spread of HIV at the population level because HIV positive individuals
will spend less time in partnerships where they could transmit the virus to others (Reniers
and Armbruster 2012). The HIV status-based partnership mixing patterns described above
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could thus have advantageous public health effects,” despite the individual hardship that is
likely to accompany partnership dissolution.

The most important study limitations are relate to sample size constraints. For example, the
relatively small study population does not allow us to deploy fixed-effects regression models
to control for unobserved time-invariant characteristics, or to formally test gender
differences in the association between HIV status and marriage transitions. A more refined
analysis of association between HIV status and marriage dissolution, for example, should be
based on a sample of couples, and take the joint HIV status of both partners into account.
The small numbers of concordant HIV positive and discordant HIV status couples precluded
such a dyadic approach. Sample attrition could also affect our conclusions if respondents
who leave the study area are systematically different from those who remain (e.g., those
experiencing marital dissolution are more likely to migrate and have higher HIV prevalence
(Anglewicz 2012)). To examine this possibility we reran our analyses with the inclusion of a
sample of MLSFH migrants collected in 2007, and the results did not substantially change
from those we present here. Selective participation in HIV testing is yet another possible
source of bias, but we reiterate that testing refusal rates were under 10% in each survey
wave.
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Percentages of Men and Women Experiencing Marital Change Between MLSFH Waves,
2004-2010

Notes: Percentages remarried are for respondents who experienced marital dissolution.
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