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Abstract
Background: The impact of migration on HIV risk among non-migrating household members is poorly understood. We measured HIV incidence 
among non-migrants living in households with and without migrants in Uganda.
Methods: We used four survey rounds of data collected from July 2011 to May 2018 from non-migrant participants aged 15–49 years in the 
Rakai Community Cohort Study. Non-migrants were individuals with no-migration between surveys or at the prior survey. Household migration 
was defined as ≥1 household member migrating into or out of the house from another community between surveys (�18 months). Incident 
HIV was defined as testing HIV seropositive following a negative result. Incidence rate ratios (IRRs) were estimated using Poisson regression 
with generalized estimating equations. Analyses were stratified by gender, migration into or out of the household and the relationship between 
non-migrants and migrants (e.g. spouse, child).
Results: About 11 318 non-migrants (5674 women) were followed for 37 320 person-years. Twenty-eight percent (6059/21 370) of non-migrant 
person-visits had recent migration into or out of the household, and 240 HIV incident cases were identified. Overall, non-migrants in migrant 
households were not at greater risk of acquiring HIV than non-migrants in households without any migration. However, men were significantly 
more likely to acquire HIV if their spouse had recently migrated in [adjusted IRR: 2.12; 95% confidence interval (CI): 1.05–4.27] or out (adjusted 
IRR: 4.01; 95% CI, 2.16–7.44) compared with men with no spousal migration.
Conclusions: HIV incidence is higher among non-migrant men with migrant spouses. Targeted HIV testing and prevention interventions like 
pre-exposure prophylaxis could be considered for men with migrant spouses.
Keywords: Migration, household, incidence, HIV, Uganda. 

Key Messages 
� Despite high levels of migration and an established association between migration and HIV risk among migrants, there is very limited 

data on the broader societal impacts of migration on HIV acquisition risk among non-migrant populations. 
� Using prospective data from over 11 000 non-migrating individuals in an open, population-based HIV surveillance cohort in southern 

Uganda, we report that spousal migration into or out of the household was associated with 2- to 4-fold greater HIV incidence among 
non-migrating men. 

� Our results suggest targeted HIV testing and prevention interventions, such as self-testing interventions and pre-exposure prophylaxis, 
be considered for men with migrant spouses. 
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Introduction
Migration is increasingly common in Africa and linked to 
higher risk of HIV.1,2 Previous studies in sub-Saharan Africa 
have shown that migrants have a higher risk of HIV acquisi-
tion, are more likely to report riskier sexual behaviours and 
are less likely to be virally suppressed if living with HIV.2–4

However, less is known about how migration impacts HIV 
risk for non-migrant household members. Migration may be 
a broadly disruptive event for the household, changing non- 
migrants’ relationships, access to resources and support, 
thereby increasing their risk of HIV acquisition.5 As general-
ized African HIV epidemics decline,6,7 identifying population 
sub-groups at highest HIV risk will be critical for effective 
targeting of limited HIV prevention resources.

Migration may impact HIV risk through changes to non- 
migrant residents’ sexual networks and their own individual 
behaviours. Non-migrants may become more stressed as a re-
sult of partner, child or parent migration. Some individuals 
may cope with the greater stress, separation of partners or re-
duced parental supervision by increasing sexual risk behav-
iours resulting in higher risk of HIV acquisition.8–11 Previous 
studies have shown that non-migrants with migrant spouses 
are more likely to report riskier sexual behaviours, and ac-
quire HIV or other sexually transmitted infections.10,12,13

However, most previous studies focus on non-migrant wives 
whose male spouses migrate for work for long periods 
of time.14

Here, we evaluated whether HIV incidence is higher among 
non-migrants living in households that migrants enter or 
leave using data from the Rakai Community Cohort Study in 
south-central Uganda. In addition, we also examined the ef-
fect on non-migrants with migrant spouses, and parents with 
migrant children. Based on existing literature, we hypothe-
sized that non-migrants living in migrant households, espe-
cially those with migrant spouses, would be more likely to 
acquire HIV.

Methods
Study overview
We used data collected from July 2011 to May 2018 from non- 
migrant participants 15–49 years in the Rakai Community 
Cohort Study (RCCS), an open, population-based cohort in 
southern Uganda. The RCCS collects data via a census and sur-
vey (see Supplementary Text for additional details). Briefly, the 
census records household members’ relationship to head of 
household and any migration into or out of the household since 
the last census. The survey, conducted �2 weeks after the cen-
sus, collects demographic and self-reported sexual behaviours 
from residents who have been living in the community for at 
least six months or at least one month with the intention to 
stay. At time of survey, HIV testing and counselling are also of-
fered. During each RCCS survey round, communities are cen-
sused and surveyed sequentially over a period of �18 months. 
Once all communities have been censused surveyed, the next 
survey round begins.7,15

Our analysis included 38 continuously surveyed communi-
ties with varying HIV seroprevalence, including 34 semi- 
urban and agrarian inland communities (range: 9–26% HIV 
seroprevalence) and four Lake Victoria fishing communities 
with extremely high HIV seroprevalence (range: 38–43%), 
over four survey rounds.15 Community boundaries were 
established previously through household mapping and in 

consultation with community leaders for inland communities 
as part of a randomized controlled trial in 1994 and for fish-
ing communities in 2011.15

The present study was restricted to RCCS non-migrant indi-
viduals who initially tested HIV seronegative. Non-migrants 
were those who had reported not moving at two sequential sur-
vey visits, allowing for one skipped visit. Individuals who 
reported moving within communities or returning to communi-
ties were classified as mobile and excluded.

Exposure
The primary exposure was a household migration event, de-
fined as one member moving into (in-migrants) or out of the 
household (out-migrants) to/from another community be-
tween surveys (�18 months), staying at their destination for 
at least one month or less than one month with the intention 
to stay for at least six months. Intention to stay was ascer-
tained by asking the migrants themselves, the head of house-
hold, or a proxy respondent. Migration events were assessed 
from census and survey data irrespective of age.

Households were initially categorized into three groups: (i) 
no-migration households where no recent migration event 
was documented; (ii) any household in-migration where 
member(s) migrated into the household and (iii) any house-
hold out-migration where member(s) migrated out. 
Households with experiencing in- and out-migration in the 
same visit-interval contributed to both in- and out-analyses.

We further determined the relationship between non- 
migrants and migrants using their current or previous census 
household roster. This household roster was used to classify 
relationships between out-migrants and non-migrant resi-
dents. Spousal relationships were defined as long-term con-
sensual unions or marital relationships. We examined 
relationships where the spouse or child migrated as previous 
studies suggest that spousal migration may impact sexual be-
haviour and networks for the non-migrant spouse;10,12,13

and a child migrating may impact support available for the 
parent.16 Four types of relationships between non-migrant 
and migrants were evaluated: (i) non-migrants with an in- 
migrating spouse; (ii) non-migrants with an out-migrating 
spouse; (iii) non-migrant parents with an in-migrating child 
and (iv) non-migrant parents with an out-migrating child. 
Those who experienced both an in- and out-migration of 
their spouse or child in the same visit-interval contributed to 
both in- and out-analyses.

Outcome
Our outcome was incident HIV infection, defined as a first 
positive HIV test preceded by an HIV negative test at the 
prior visit. Those who missed two consecutive survey rounds 
were excluded from the analysis. HIV status was determined 
using a validated testing algorithm which included three 
rapid tests and enzyme immunoassays or polymerase chain 
reaction tests to confirm HIV status.15

Statistical methods
We first compared the demographics of men and women in-
cluded in our analytic sample at baseline to those who were 
lost-to-follow-up. We then contrasted the demographics for 
each visit-interval included in our analysis, comparing any 
household in-migration to no-migration visit-intervals and 
any household out-migration to no-migration visit-intervals.
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Next, we assessed the association between HIV incidence 
and migration events occurring during the same visit-interval. 
In these primary analyses, we assumed migration always pre-
ceded the HIV incident event. Incidence rate ratios (IRR) 
with 95% confidence intervals (95% CIs) were estimated us-
ing generalized estimating equations Poisson regression mod-
els with person-time as the offset. Robust standard errors 
were calculated assuming an exchangeable correlation struc-
ture.17 An exchangeable correlation structure generated the 
best model fit as measured by QIC (Quasilikelihood under 
the Independence model Criterion).18 Incident HIV was 
assumed to occur with equal probability through the visit- 
interval so, on average, HIV acquisition was assumed to oc-
cur at the midpoint of the visit-interval. However, we 
assessed if results were sensitive to this assumption by assess-
ing if results changed when assuming HIV acquisition oc-
curred at the end of the of the interval. Furthermore, we 
evaluated HIV incidence in the visit-interval following spou-
sal migration, because in primary analyses we were not able 
to determine if migration preceded or followed acquisition of 
HIV. For the following visit-interval to be included in this 
sensitivity analysis, non-migrants had to remain non- 
migrants after spousal migration and not experience any in- 
or out-spousal migration.

We stratified analyses by: (i) gender as correlates for HIV se-
ropositivity and viremia differ between men and women19,20; 
(ii) migration into or out of the household; (iii) the relationship 
between non-migrants and migrants (i.e. any household migra-
tion, spouse, child) as spouse migrations were theorized to have 
a more direct impact on HIV incidence than other types of mi-
gration5,13 and (iv) by community type (inland vs fishing) as lo-
cal HIV epidemic dynamics differ.15 To account for differences 
in demographics across exposed and unexposed groups, we ad-
justed for confounders like five-year age group, education, mari-
tal status (for non-spousal analyses), survey round and 
residency in an inland or fishing community (for analyses not 
stratified by community type).

In sub-group analyses, we also assessed how the relationship 
between spousal migration and HIV acquisition differed by 
marital status as relationship dissolution is associated with 
spouses migrating out and relationship formation is associated 
with spouses in-migrating. We first restricted spousal analyses 
to those currently married. Then we assessed HIV incidence 
among those who were previously married and had a spouse 
migrate out compared with those who were previously married 
but did not have any spousal migration.

Lastly, we evaluated whether sexual behaviour and related 
factors (i.e. condom use with casual partners, number of sexual 
partners in the past year or presence of genital ulcers) changed 
following in- or out-spousal migration. We compared the sexual 
behaviours at the start of the visit-interval prior to spousal mi-
gration to those at the end of the visit-interval following spousal 
migration. We classified sexual behaviours into lower and 
higher risk categories (Supplementary Text).

Analyses were conducted using Stata 17 and R ver-
sion 4.1.1.

Results
Overview
Of the 28 085 individuals in the cohort, 20 123 (71.7%) indi-
viduals had no recent history of migration observed across 
the four survey waves and were eligible for our analysis 

(Figure 1). A further 13 281 were eligible to be surveyed at 
more than one study visit. Of those, 1963 were lost to 
follow-up and they were more likely to be men, younger and 
never married (Supplementary Table S1). In the remaining 
analytic cohort, 11 318 non-migrant participants (5674 
women) were followed for 37 320 person-years contributing 
21 370 visit-intervals. Migration into or out of the household 
occurred within 28% (6059/21 370) of visit-intervals. Out of 
those who contributed three visit-intervals, 52.6% had at 
least one visit where there was migration into or out of the 
household (Figure 2).

At baseline, over half of participants were currently mar-
ried and most individuals lived in inland communities 
(Table 1). Visit-intervals from fishing communities were 
more likely to report migration into the household 
(Supplementary Table S2). In total 13% (2820/21 370) of 
visit-intervals had either a spouse or child migrate. A limited 
number of visit-intervals (820/21 370; 3.84%) experienced 
both in- and out-migration in the same period contributing to 
both in-migration and out-migration households.

Migration in the household and HIV incidence
There were 240 HIV incident cases identified in non- 
migrating household members, including 68 (28%) that 
occurred during the same visit-interval as a household migra-
tion event. Overall, there was no association between migra-
tion of any household member with risk of HIV acquisition 
among either men or women (Table 2). Child migration was 
not associated with increased risk of HIV incidence among 
parents of either gender, although there were very few inci-
dent HIV infections among men with migrating children. 
However, in analyses of spousal relationships, we observed 
substantially higher HIV incidence among those with migrat-
ing spouses, especially men. Among men who had a spouse 
who in-migrated or out-migrated into the household, HIV in-
cidence was 1.3 and 2.1 per 100 person-years, respectively, 
compared with 0.4 per 100 person-years among men whose 
wives had not migrated. After adjusting for demographics, 
men with an in-migrating spouse were 2.1-fold (95% CI, 
1.0–4.3) more likely to acquire HIV and men with out- 
migrating spouses were 4.0-fold more likely (95% CI, 2.2– 
7.4) to acquire HIV compared with men whose spouses did 
not migrate (Table 2). We found that 14% of all non-migrant 
men had migrating spouses (n¼773/5644). Out of all HIV 
incident cases for non-migrant men, 23% (26/111) were for 
men with migrating spouses. HIV incidence was also elevated 
among women whose spouses migrated into or out of the 
household compared with women without migrating spouses; 
however, differences were not statistically significant. To as-
sess whether primary results were sensitive to the assumed 
timing of HIV acquisition, we ran our primary regressions 
again but assumed that HIV was acquired at the end of a 
visit-interval, and this did not alter our findings 
(Supplementary Table S3).

Impact of migration in inland and fishing 
communities
Next, we assessed if analyses by type of community had an 
effect on the relationship between household migration and 
HIV incidence. Within inland communities only, men with 
in- and out-migrant spouses were more likely to acquire HIV 
compared with men without migrant spouses (Supplementary 
Table S4). For women in fishing communities, those who 
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experienced any in-migration into the household were 2.28- 
fold more likely to acquire HIV than women in no-migration 
households in adjusted analyses (95% CI, 1.04–5.01, 
Supplementary Table S5).

Marital status and HIV incidence
Examination of spousal migration events showed that 80% 
(1086/1352) were associated with the breakdown of a rela-
tionship or start of a new relationship. To assess whether 
change in marital status was potentially driving the associa-
tion between spousal migration and HIV incidence, we strati-
fied analyses by the current marital status of the non-migrant 
(Supplementary Table S6). Among currently married men, 
HIV incidence was higher for men whose spouse had in- 
migrated [adjusted incident rate ratio (adjIRR), 1.75; 95% 
CI, 0.76–4.01] but not out-migrated compared with currently 
married men who did not experience a spousal migration. 
Men who reported being previously married at the time of 
survey and who reported spouse out-migration during the 
visit-interval were three times as likely to acquire HIV than 

previously married men who did not experience spousal mi-
gration after adjusting for demographics [3.20/100 person- 
years (pyrs) vs 1.23/100 pyrs; adjusted incident rate ratio 
(adjIRR), 2.95; 95% CI, 1.44–6.04]. In addition, we assessed 
if primary results were sensitive to the inclusion of those with 
both in- and out- migrating spouses (Supplementary Table 
S6). Whereas most results did not appreciably change, the 
IRR for men with in-migrating spouses was no longer statisti-
cally significant when excluding those whose spouses mi-
grated in and out [adjIRR, 1.7 (95% CI, 0.8–4.0)].

Effect of spousal migration on HIV incidence in the 
visit-interval following spousal migration
Next, we evaluated whether spousal migration in the visit- 
interval preceding HIV incidence was associated with higher 
risk of HIV acquisition, as the timing of migration and HIV 
acquisition events occurring during the same visit-interval 
was unknown, and HIV incidence may cause spousal migra-
tion (Figure 3, Supplementary Table S7). For men, the HIV 
incidence rate in the visit-interval following spousal 

Figure 1. Flowchart of analysis
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out-migration was 1.78 per 100 person-years (95% CI, 0.57– 
5.57). Whereas this was lower than the estimated incident 
rate when spousal out-migration and HIV incidence occurred 
during same visit-interval [2.40 per 100 person-years (95% 
CI, 1.39–4.13)] it was still substantially higher than that 
among men whose spouses did not migrate [0.27 per 100 
person-years (95% CI, 0.17–0.46)]. We were unable to assess 
HIV incidence among men whose spouse migrated into the 

household in the prior visit-interval as there were no subse-
quent incident cases. For women, HIV incidence rates in the 
visit-interval following spousal migration into or out of the 
household were higher than incidence rates where no spousal 
migration occurred [following spousal in-migration: 2.44/ 
100 pyrs (95% CI, 0.60–9.83); out-migration: 3.51/100 pyrs 
(95% CI, 1.12–11.00), Supplementary Table S7].

Impact of spousal migration on sexual behaviour
Lastly, as spousal migration was associated with higher HIV 
incidence, we compared sexual behaviours prior to spousal 
migration (ti-k) to after spousal migration at the end of the 
visit-interval (ti) (Figure 4). Spousal out-migration was linked 
to an increase in inconsistent condom use with casual part-
ners for 28% of men and 27% of women. For men but not 
women with migrant spouses, an increased number of sexual 
partners in the past year was observed (Figure 4).

Discussion
In this population-based study, we found that spousal migra-
tion, but not other types of household migration, substan-
tially increased HIV risk among non-migrating household 
members, especially among men. HIV incidence rates 
remained elevated among men experiencing spousal migra-
tion irrespective of marital status and in the visit-interval fol-
lowing spousal migration, suggesting spousal migration may 
lead to HIV acquisition. Furthermore, changes in relationship 
status tended to accompany increases in risk associated with 
spousal migration. Taken together, our results suggest that 

No migration in HH

1 2 3
Visit-interval

Men with 3 visit-intervals (n=1,568)

4.72% (74)
3 visit-intervals
with migration

17.41% (273)
2 visit-intervals
with migration

31.57% (495)
1 visit-intervals 
with migration

46.30% (726)
0 visit-intervals
with migration

1 2 3
Visit-interval

Women with 3 visit-intervals (n=2,037)

5.30% (108)
3 visit-intervals
with migration

17.43% (355)17.43% (355)
2 visit-intervals
with migration

29.06% (592)
1 visit-intervals 
with migration

48.21% (982)
0 visit-intervals
with migration

In-migration only in HH Out-migration only in HH Both in- and out-migration in HH

Figure 2. Longitudinal migration in the household patterns for non-migrant men and women contributing three visit-intervals to the analysis. Each line 
represents an individual’s trajectory across the three visit-intervals. HH ¼ household

Table 1. Baseline characteristics of the 11 318 included non-migrant men 
and women

Men Women
[n/N (%)] [n/N (%)]

Individuals 5644 5674
Education

None to primary 3779/5644 (67%) 3445/5674 (61%)
Secondary school and beyond 1865/5644 (33%) 2229/5674 (39%)

Mean age in years (SD) 29 (9) 30 (9)
Age group (years)

15–29 2952/5644 (52%) 2809/5674 (50%)
30–39 1678/5644 (30%) 1943/5674 (34%)
40–49 1014/5644 (18%) 922/5674 (16%)

Marital status
Currently married 3030/5644 (54%) 3567/5674 (63%)
Previously married 550/5644 (9.7%) 777/5674 (14%)
Never married 2064/5644 (37%) 1330/5674 (23%)

Community type
Inland 4482/5644 (79%) 4894/5674 (86%)
Fishing 1162/5644 (21%) 780/5674 (14%)

SD ¼ standard deviation.
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Table 2. Incident rates and ratios for migration in the household

Exposed Referencea,b,c

Incident  
cases/pyrs

IR per 100 pyrs  
(95% CI)

Incident  
cases/pyrs

IR per 100 pyrs  
(95% CI)

Crude IRR  
(95% CI)

P Adjusted  
IRRd(95% CI)

P

Men
Any in-migrationa 14/2343 0.60 (0.35–1.01) 77/12 655 0.61 (0.49–0.76) 0.98 (0.56–1.74) 0.95 0.85 (0.48–1.5) 0.58
Any out-migrationa 25/3890 0.64 (0.43–0.95) 77/12 655 0.61 (0.49–0.76) 1.06 (0.67–1.66) 0.81 1.20 (0.77–1.88) 0.43
Parent with in-migrating  
childb

0/181 .. 43/11 586 0.37 (0.28–0.50) .. .. .. ..

Parent with out-migrating  
childb

2/796 0.25 (0.06–1.01) 43/11 586 0.37 (0.28–0.50) 0.68 (0.16–2.80) 0.59 0.79 (0.19–3.26) 0.74

In-migrating spousec 13/998 1.31 (0.76–2.26) 34/8534 0.40 (0.28–0.56) 3.27 (1.73–6.19) <0.01 2.12 (1.05–4.27) 0.04
Out-migrating spousec 18/871 2.07 (1.30–3.28) 34/8534 0.40 (0.28–0.56) 5.19 (2.93–9.19) <0.01 4.01 (2.16–7.44) <0.01

Women
Any in-migrationa 12/2027 0.59 (0.34–1.04) 95/13 895 0.68 (0.56–0.84) 0.87 (0.48–1.58) 0.64 0.88 (0.48–1.62) 0.67
Any out-migrationa 24/3992 0.60 (0.40–0.90) 95/13 895 0.68 (0.56–0.84) 0.88 (0.56–1.38) 0.58 0.97 (0.61–1.55) 0.90
Parent with in-migrating  
childb

2/405 0.49 (0.12–1.98) 106/15 191 0.70 (0.58–0.84) 0.71 (0.17–2.87) 0.63 0.62 (0.15–2.52) 0.50

Parent with out-migrating  
childb

6/1754 0.34 (0.15–0.76) 106/15 191 0.70 (0.58–0.84) 0.49 (0.22–1.12) 0.09 0.80 (0.32–2.00) 0.62

In-migrating spousec 3/228 1.32 (0.42–4.10) 56/12 016 0.47 (0.36–0.61) 2.82 (0.88–9.03) 0.08 2.38 (0.72–7.89) 0.16
Out-migrating spousec 3/257 1.17 (0.37–3.63) 56/12 016 0.47 (0.36–0.61) 2.50 (0.78–8.00) 0.12 2.33 (0.72–7.48) 0.16

IR ¼ incidence rate, IRR ¼ incidence rate ratio, pyrs ¼ person-years, CI ¼ confidence interval regression did not converge. Bold values indicate P < 0.05.
a Compared with no-migration households.
b Compared with parents with non-migrating children.
c Compared with spouses with non-migrating spouses.
d Adjusted for age category-education-study round-fishing or inland community and marital status for non-spouse regressions.
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Figure 3. HIV incidence rates and 95% confidence intervals during a spousal migration and following a spousal migration. Note: the incidence rate for 
men with in-migrating spouses in the prior visit-interval were not able to be estimated as there were zero incident cases. Reference refers to those with 
spouses that did not migrate
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spousal migration may be associated with an increased risk 
of HIV acquisition.

There has been little research on the effect of migration on 
HIV incidence for non-migrants living with them. Only one 
2006 study from Sub-Saharan Africa examined HIV inci-
dence, using data from couples in Tanzania but this used data 
from collected between 1994 and 2000 prior to scale-up of 
HIV treatment and services. Consistent with our findings, 
they found that non-migrant men with long-term mobile 
partners were 4.22-fold more likely to acquire HIV compared 
with men where both partners were residents.10

Prior studies suggest that relationship dissolution, which is as-
sociated with spousal migration, is associated with higher rates 
of incident HIV.21–23 Studies in Uganda also have shown that 
previously married men and women are more likely to acquire 
HIV,21 and that those who are living with HIV are more likely 
to experience marital dissolution.24 We also found that that 
those whose wives had migrated recently were significantly 
more likely to acquire HIV. This suggests that previously mar-
ried men are at greatest risk of acquiring HIV in the lead up to 
and immediately following spousal migration. Women and men 
whose spouses migrated into the household were also more 
likely to acquire HIV. This could be due to an increased likeli-
hood for non-migrants, especially men, to partner with migrants 
with untreated HIV.25 Even though incidence rates were not 
statistically significantly higher for women with migrant 
spouses, there was still over a 2-fold increase in risk after adjust-
ing for demographics. Instead, the lack of statistical significance 
likely reflects the small number of HIV incident cases rather 
than the absence of an association. Indeed, some studies from 
Africa demonstrate higher incident HIV and riskier sexual 
behaviours among migrant men alongside widening sexual net-
works for women who remain behind, suggesting a potential 
reason why women with migrant spouses are at higher risk of 

acquiring HIV but further research is needed.2,12,26 Our results 
further corroborate with other studies from Sub-Saharan 
Africa, demonstrating that changes in sexual behaviour follow-
ing spousal migration are common for men and women, with 
non-migrants reporting riskier sexual behaviours such as re-
duced condom use and an increased number of sexual 
partners.10,11,13

Taken together, our results suggest that non-migrants with 
migrant spouses may benefit from more focused HIV preven-
tion strategies that mitigate the temporary increase in risk of ac-
quiring HIV during periods surrounding spousal migration. In 
particular, the use of pre-exposure prophylaxis may benefit 
non-migrants, especially men, whose spouses have migrated in 
or out recently. Risk-screening questionnaires are seen as an es-
sential part of making sure that pre-exposure prophylaxis is 
able to be accessed by those who need it most.27 Our findings 
suggest that such screening tools could include questions on 
individuals whose spouses have recently migrated. However, 
further validation and analysis are required to see if screening 
based on spousal migration is effective.

Our results further suggest that efforts to prevent and treat 
HIV among migrants are also likely to be beneficial for non- 
migrants with whom they partner. Migrants are more likely 
to experience disruptions to HIV treatment due to the chal-
lenges associated with migration including reduced time and 
money and additional structural barriers that make it difficult 
to transfer care between facilities.28,29 Several studies suggest 
that providing testing and treatment outside of health facili-
ties within communities, for extended hours, or that reduce 
the frequency of refills for antiretroviral therapy by dispens-
ing larger amounts may be especially useful for migrants.28,29

There were several limitations to this study. First, the rela-
tive timing of migration into or out of the household and inci-
dent HIV was unclear in primary analyses as both were 

No change

Increase in risk 
0-1 sexual partners --> 2+ sexual partners

Decrease in risk
2+ sexual partners --> 0-1 sexual partners

II. Number of sexual partners in the past year

11(9%)
88(72%) 23(19%)

29(21%) 97(69%) 14(10%)Men with in-migrating spouse

Men with out-migrating spouse

III. Genital ulcers

8(6%)
124(89%) 8(6%)

6(5%)
112(92%) 4(3%)Men with out-migrating spouse

Men with in-migrating spouse

No change

Increase in risk 
No genital ulcers --> genital ulcers

Decrease in risk
Genital ulcers --> no genital ulcers

A. Men

Men with no spouse migration

Men with no spouse migration
111(7%)

1294(87%)
43(3%)

41(3%)

49(2%)
2064(93%)

63(3%) 32(1%)

No change

Increase in risk 
Consistent use or no casual partners --> 
inconsistent use with casual partners

Decrease in risk
Inconsistent use with casual partners --> 
consistent use or no casual partners

I. Consistency of condom use with casual partners

56(41%) 70(51%) 11(8%)

13(12%)
66(60%) 31(28%)

Men with in-migrating spouse

Men with out-migrating spouse

Men with no spouse migration
157(11%)

1089(73%)

169(11%)
68(5%)

Increase & decrease in risk
(contributes two visit-intervals)

Increase & decrease in risk
(contributes two visit-intervals)

Increase & decrease in risk
(contributes two visit-intervals)

I. Consistency of condom use with casual partners

No change Increase & decrease in risk
(contributes two visit-intervals)

Increase in risk 
Consistent use or no casual partners --> 
inconsistent use with casual partners

Decrease in risk
Inconsistent use with casual partners --> 
consistent use or no casual partners

22(58%) 15(39%) 1(3%)

3(7%)
29(66%) 12(27%)Women with out-migrating spouse

Women with in-migrating spouse

III. Genital ulcers

4(6%)
54(87%) 4(6%)

7(17%) 32(76%) 3(7%)

Women with out-migrating spouse

Women with in-migrating spouse

No change

Increase in risk 
0-1 sexual partners --> 2+ sexual partners

Decrease in risk
2+ sexual partners --> 0-1 sexual partners

No change

Increase in risk 
No genital ulcers --> genital ulcers

Decrease in risk
Genital ulcers --> no genital ulcers

Women with no spouse migration

Women with no spouse migration

B. Women

189(9%)

1761(80%)

127(6%)

130(6%)

37(2%) 2029(94%)
53(2%)

30(1%)

II. Number of sexual partners in the past year

6(10%)
53(85%) 3(5%)

1(2%)
38(90%) 3(7%)

Women with out-migrating spouse

Women with in-migrating spouse

Women with no spouse migration
164(11%)

1051(71%)

199(13%)
76(5.1%)

Increase & decrease in risk
(contributes two visit-intervals)

Increase & decrease in risk
(contributes two visit-intervals)

Figure 4. Change [n(%)] in sexual behavior following spousal migration among non-migrant spouses
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measured during the same survey. However, in secondary 
analyses, HIV incidence was still elevated in the visit-interval 
following spousal migration. Second, sexual behaviours were 
self-reported and may have been underreported. We also re-
stricted analyses of sexual behaviours and related factors to 
only those with a migrating spouse, which resulted in a lim-
ited sample size. Third, our analyses only go up to 2018. 
Since 2018, combination HIV interventions have been further 
scaled up, and so it is unclear if we would observe similar 
relationships with more recent data. Furthermore, as 15% 
(1933/13 281) of our cohort were lost-to-follow-up, with 
most being away for school of work, we cannot rule out the 
possibility that selection biases may have affected our find-
ings. In addition, we were unable to control for individual 
wealth, the HIV status of new sexual partners for non- 
migrants, especially those with in-migrant spouses, and the 
number of previous marriages, all of which may impact HIV 
incidence. We excluded other types of migration, e.g. circu-
lar, smaller-scale mobility and return migration, from our 
analysis. Finally, our analysis is context-specific and as the 
types, reasons for and broader context for migration varies 
by setting, our findings may not be generalizable to 
other settings.

In conclusion, we find that men and women whose spouses 
migrate into or out of the household are more likely to ac-
quire HIV than those with non-migrant spouses. Our results 
suggest that HIV prevention interventions should be directed 
towards individuals with a spouse who recently moved into 
or out of the household.
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