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Abstract
Background: Although married couples can be at an elevated risk of HIV infection, few studies have
explored the risk factors for HIV infection at the couple-level. We explored the risk factors for HIV infection
among married couples in settings with differing HIV prevalence levels in Rakai, Uganda. Methods: This
was a cross-sectional study conducted among 664 heterosexual couples living in three HIV prevalence
strata (low: 9-11.2%; medium: 11.4-20% or high HIV prevalence: 21-43%) in Rakai District, south-western
Uganda, between November 2013 and February 2014. Data were collected on socio-demographic and
behavioural characteristics from all consenting adults and aggregated to allow for couple-level analyses.
We conducted bivariate and multivariable Logistic regression to assess the factors that were
independently associated with HIV infection among married couples. Data were analysed using STATA
statistical software (version 14.1). Results: Of the 664 couples, 6.4% (n=42) were in HIV-discordant
relationships; 5.8% (n=39) were in concordant HIV-positive relationships while 87.8% (n=583) were in
concordant HIV-negative relationships. At the bivariate analysis, we found that residing in a high HIV
prevalence stratum, reporting extra-marital relations, age difference between partners and number of
previous marriages were signi�cantly associated with being part of an HIV infected couple. After
adjusting for potential cofounders, living in a high HIV prevalence stratum (Adjusted OR [AOR] =2.31, 95%
CI: 1.52, 3.52), being in a third or higher order relationship (AOR=3.80, 95% CI: 2.30, 6.28), and
engagement in extra-marital relations (AOR= 1.75; 95% CI: 1.19, 2.59) were associated with couple HIV
infection. Individuals that had stayed together for six or more years had 28% odds of being part of an HIV
infected couple (AOR = 0.28; 95%CI: 0.18, 0.43). Conclusion: Living in a high HIV prevalence stratum,
engagement in extra-marital relations and having a higher number of previous marriages were signi�cant
risk factors for HIV infection among married couples. Long marital duration was associated with reduced
risk of HIV infection. Interventions that increase marital stability and those that promote pre-marital
couples’ HIV testing before marital formation, particularly among previously married individuals, can
reduce HIV transmission risk among married couples in this setting.

Background
In 2017, 1.3 million people became newly infected with HIV worldwide [1]. Of these incident cases,
approximately 75% occurred in sub-Saharan Africa. Uganda experienced   50,000 new HIV infections in
the same year [1] and it was reported that HIV among adults aged 15 to 64 was 6.2%: 7.6% among
females and 4.7% among males [2]. Several factors have been identi�ed to explain the high HIV
prevalence in sub-Saharan Africa including a history of transactional or paid sex; concurrent sexual
partnerships, co-infection with viral and bacterial sexually transmitted infections (notably herpes simplex
virus type 2), inconsistent or no condom use, lack of male circumcision among men, and marital status
(widowed/divorced vs. never married) [3-6]. Studies have shown that in most SSA societies, over 80% of
new HIV infections in women are estimated to occur in marriage or long-term relationships through
heterosexual transmission [7, 8]. However, although heterosexual transmission has since been
documented as a primary mode of HIV infection globally, previous studies have largely been conducted
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among individuals than couples presenting a missed opportunity for assessing risk factors for HIV
infection among married and cohabiting individuals. 

There are several reasons why being married may increase the risk of HIV infection, particularly in sub-
Saharan communities where gender inequalities and high levels of masculinity norms inhibit access to
HIV prevention and treatment services [9,10]. For instance, men are more likely to report higher numbers
of lifetime sexual partners and higher frequency of concurrency in sexual partnerships than women [11]
and, although males report high consistent condom use than females, consistent use in regular
relationships falls short of the level needed to protect them and their marital partners from the risk of HIV
infection [11]. Gender inequalities, particularly in societies where it’s permissible for men to have extra
marital relationships [12] render women to be particularly vulnerable to transmission from their husbands
[13, 14, 15]. Besides, women living in rural areas are marginalized and disempowered and face
geographical barriers in terms of accessing HIV knowledge and other HIV services [16]. Younger women
married to older men do not have equal say in discussing safe sex practices [17, 18]. In addition, the risk
of HIV acquisition is also known to be high among cohabiting or married couples especially when one of
the partners is HIV positive [19] or where intimate partner violence exists [20, 21]. Collectively, these
�ndings suggest that being married can increase the risk of heterosexual transmission of HIV particularly
in sub-Saharan African settings where gender inequalities and high levels of background HIV prevalence
combine to make married individuals susceptible to HIV infection. However, few studies have explored the
risk factors for HIV infection within marital unions. The objective of this study was to expand current
literature on HIV infection among married individuals by assessing the risk factors for HIV infection
among married couples in a setting where HIV infection is higher than the national average.

Methods
Study design and population

The paper uses data from a large cross-sectional study conducted among married and cohabiting
individuals in Rakai district, south western Uganda between November 2013 and February 2014 [22].  The
dataset contains 1,834 unique individuals with known HIV status. These data were merged using partner
identi�cation information to form 664 complete couples.  Individuals were sampled from three study
regions of differing HIV prevalence (range: 9-43%) within the Rakai Community Cohort Study (RCCS)
enumeration area. The RCCS has been previously described [23, 24]. 

In brief, the RCCS is a population-based study with approximately annual surveys of 14,000 consenting
persons aged 15-49 years, resident in 50 communities, and has been ongoing since 1994 and has been
described elsewhere. Census is done prior to each survey round to identify eligible participants who are
then contacted in their homes or invited to attend at central locations (“hubs”) for interview and provision
of blood for HIV diagnosis. Interviews are then done to ascertain information on socio demographic
characteristics, sexual behaviors and health every 12 to 18 months using structured questionnaires
administered in private by same sex interviewers. The large study from which these data have been
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drawn was conducted within the context of the RCCS. Based on available data, the pooled estimate of
HIV prevalence across the three study regions was 23.2%.

 

Sampling procedures

Initially, all the eleven study regions that form the RCCS enumeration areas were grouped into three
categories based on HIV prevalence data from the RCCS. The decision on the lower and upper boundaries
for each stratum was made by the study investigators at the time of study initiation. The lowest HIV
prevalence was 9% while the highest was 43%. The study regions were thus grouped into low HIV
prevalence (9-11.2%), medium prevalence (11.4-20%) or high HIV prevalence regions (21-43%). The
grouping of study regions into the three strata was done in such a way as to ensure that each stratum
had between 3-4 study regions. Within each stratum, one region was selected to participate in the study.
Within each study region, four study communities were randomly selected using computer-generated
random numbers for a total of 12 study communities. The study communities were already demarcated
for their participation in the RCCS; so, there was no need for further demarcation. Residents in the
selected communities who were aged 15-49 years and who were married or in a cohabiting relationship at
the time of the study were eligible for inclusion in the study.

 

Data collection procedures and methods

Data were collected using interviewer-administered questionnaires. Data were collected on socio-
demographic (age, sex, education, religion) and behavioural (condom use at last sex, non-marital sexual
relationships, number of sexual partners in the past 12 months, and alcohol use before sex)
characteristics. Prior to the interviews, individuals were invited to a “central hub” – a location within the
community that individuals considered to be within easy reach by all participants. Individuals who did not
turn up at the hub were followed up at home, and if available, they were interviewed. Data collection
within each stratum took, on average, up to four weeks. All individuals gave informed written informed
consent prior to participation in the study. Interviews, on average, lasted between 45-60 minutes. To
ensure that individuals would be easily linked to their marital partners, partner identifying information
(e.g. name) were obtained from each interviewed respondent. Individuals were then linked to their marital
partners using study identi�ers.

 

Measurement of variables

We used the term ‘married couples’ to refer to individuals who, in response to two pre-set questions (“are
you currently married?”; if yes, “what type of marital union are you currently engaged in?”), responded
that they were either ‘o�cially’ married in church or mosque; had a traditional introduction ceremony
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done; were married at the marriage registrar’s o�ce; or were in a consensual union – de�ned as a union in
which both members considered themselves as married and were also considered as ‘married’ by the
community in which they lived. Our analysis focused on individuals who were in a heterosexual
relationship; i.e. currently married individuals with an identi�able partner of the opposite sex. We used the
term ‘marital order’ to refer to the number of times an individual has ever been married, counting from
their current marital relationship. Individuals that reported that they had never been in any other marital
relationship other than the current one were categorized as being in their ‘�rst’ union while those that had
ever been in any previous relationship that ended were categorized as being in their ‘second’ or ‘third or
higher-order’ union, depending on the number of times that they had been previously married. The
outcome variable, the HIV infected couple, is hereby de�ned as a couple where one or both partners were
HIV positive. An individual was classi�ed as living as part of an HIV infected couple or HIV positive
couple relationship if he or she was positive or the partner was positive status, obtained by linking
individuals in a couple who were either in an HIV discordant relationship or HIV concordant relationship. A
couple was de�ned as polygamous if a man indicated that he had more than one wife (married or
cohabiting) or a woman indicated that her male partner had more than one wife. 

 

Statistical analysis

The dependant variable was binary whether an individual is living as part of an infected couple or not.
This was summarised using frequencies and percentages. Similarly, all categorical independent variables
were summarized using frequencies and percentages. Unadjusted Odds ratios and their 95% Con�dence
intervals were used to assess the association between HIV infection and different potential risk factors at
the bivariate analysis level. Only factors that had a likelihood ratio test p-value <0.02 were included in the
multivariable logistic regression. Data were analysed using STATA statistical software (version 14.1).

Results
Sample characteristics

Data were obtained from a sample of 1,314 respondents living as part of 664 heterosexual couples. In
46% (n=305) of the couples, the man was at least six years older than the woman while in 7% (n=46) of
the couples, the woman was older than the man. Of the 1,314 individuals, 18.4% were in polygamous
relationships; 88% had been together for at least �ve years; while 34.4% reported the current relationship
to be their second, third or higher-order marriage (Table 1). Sixty-six per cent (66%, n=867) of the
respondents were aged between 25 and 39 years while 25.2% (n=331) had secondary school education or
higher. Majority of the individuals (59.5%, n=788) were Roman Catholics.

 

HIV prevalence and associated risk factors
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Of the 664 couples, 6.4% (n=42) were in HIV-discordant relationships; 5.8% (n=39) were in concordant
HIV-positive relationships (in which both partners were HIV-positive) while 87.8% (n=583) were in
concordant HIV-negative relationships. Of those in HIV-discordant relationships, 52.4% (n=22) had the
male partner HIV-infected while 47.6% (n=20) had the female partner HIV-infected. Overall, 12.2% (n=81)
of couples had at least one HIV-infected partner (data not shown). 

Table 2 shows bivariate analysis of risk factors for HIV infection among couples. Couples resident in a
high HIV prevalence region had 4 times the odds of living as part of an HIV infected couple (OR = 4.29;
95% CI: 2.95, 6.25) than those living in a medium or low HIV prevalence region. Similarly, respondents
who have had one previous couple relationship had about 4 times the odds of living in an HIV infected
couple (OR = 4.28; 95%CI: 3.10, 5.90) while those who had at least two previous couple relationships had
6 times the odds of being in an HIV infected couple (OR = 6.26; 95%: 4.12, 9.48). In other words, the
number of previous couple dissolutions was a strong predictor of HIV infection in the current couple.
Related to this, the risk of HIV infection in the couple reduces with the number of years lived together.
Individuals in a couple that has been together for at least six years had only 16% odds of being HIV
positive as compared to those who have lived together for three or less years (OR = 0.16; 95%CI: 0.11,
0.23). Table 2 also shows that age difference between partners in a couple was a signi�cant risk factor
for HIV infection. In couples where a woman was older, the odds of HIV infection were twice as high as
where partners were of similar age (OR = 2.13; 95%CI: 1.17, 3.88). Similarly, involvement in risk sex was
strongly associated with HIV infection among couples. Individuals who had more than one sexual partner
in the past 12 months had about twice the odds of living as part of an HIV infected couple (OR = 1.88;
95%CI: 1.31, 2.61) as those who were not engaged in such relationships.  

Table 3 shows the results from the multivariable analysis. Region of residence, number of previous
couple unions, marital duration and possession of more than one sexual partners were associated with
HIV infection among couples.  Couples in areas of high HIV prevalence were twice as likely to have HIV
infection (AOR = 2.31; 95% CI: 1.52, 3.52) as those in low HIV prevalence areas. Individuals who had three
or more previous couple unions had nearly four times the odds of being part of an HIV infected couple
compared to those with only the current union as the only union they had ever had (AOR = 3.80; 95%CI:
2.30, 6.28).  Further, individuals that have been together for more than six years had 28% odds of being
part of an HIV infected couple as compared to those who have lived together for three or less years (AOR
= 0.28; 95%CI: 0.18, 0.43). Lastly, individuals with more sexual partners were almost twice more likely to
be in an infected couple relationship than those in single partner relationships ((AOR = 1.75; 95% CI: 1.19,
2.59).

Discussion
In this study, we investigated the risk factors for HIV infection among married couples in Rakai, Uganda.
The key factors associated with HIV infection among the couples included residing in a high HIV
prevalence study region, the increasing number of the previous couple unions an individual has had, and
one’s sexual involvement with more than one partner. After adjusting for potential and suspected
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confounders, we found that individuals residing in a high HIV prevalence region were twice as likely to be
infected with HIV as their counterparts. Similarly, individuals who had been in three or more previous
couple relationships were almost four times more likely to be infected with HIV than those in the �rst
marital union while individuals who reported having more than one sexual partner were almost two times
more likely to be in an HIV-infected relationship than their counterparts. 

Similar to our �ndings, a study in Kenya reported that proportions of couples affected with HIV were
highest in areas with highest HIV prevalence such as Nyanza [19]. The higher the prevalence of HIV in the
community, the higher the chances that one marries an HIV positive partner or gets infected when
involved in extra-marital sex. Collectively, these �ndings suggest that   massive sensitization on HIV
awareness in communities is still necessary to attract residents to test, seek treatment and prevention
services.  This should remind the government and its HIV implementing partners that the lower the HIV
prevalence in the community or country, the less the chances of transmission. Hence, there is a need to
encourage pre-marital couple testing and counseling in regions with high HIV prevalence.

The association between the number of previous couple unions and HIV infection among couples was
also reported by Walque and Kline [25] who found that remarriages are associated with high risk of HIV
acquisition. A previous Ugandan study reported higher HIV incidence among men and women who were
in their second or higher order marital unions than those in �rst marital unions (26). In some cases,
individuals form new marital unions after loss of a partner or even after separation from the partner due
to HIV infection but rarely do they test for HIV prior to marital formation.  Also, as indicated in the results,
the number of previous marital unions may be a risk factor for an individual to acquire HIV. According to
Żaba et al (26), the earlier an individual starts sexual activity, the bigger the exposure to sexually
transmitted infections including HIV. This is because at the time they choose to settle with a single
partner for life, they may have already acquired HIV from their previous relationships, posing a risk to their
subsequent partners.  

Sexual relationships that occur between two people of different age brackets is a risk factor as seen from
the results and it is common in many parts of the world [27,28]. Usually, these relationships are embraced
for the bene�t of material support and other gains to the women and for pleasure to the men [29]. 
However, even the reverse is true for young men; there is a big number of young men who engage in sex
with older women for the bene�t of �nancial gain to the young men and satisfaction to the older women
[30]. Transactional sex with older men or older women is a predisposing factor for young women and
men respectively because of the unsafe behaviour involved in it with little or no command for safety
precautions [31]. An age-disparate sex and HIV risk study for young women in South Africa, reported that
majority of sexually active adolescent girls have experienced a relationship with an older man at least �ve
years older than them. As a result, the cycle of transmission among this category of women is always
driven by older men [30].

 

Strengths and limitations
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A key strength for this study is that it was conducted among study regions with differing HIV prevalence
levels giving us the opportunity to adjust for background HIV prevalence while assessing the risk factors
for HIV infection among married couples. However, since this was a cross-sectional study, it is di�cult to
tell whether the risk factors precluded the observed HIV infection in married couples or whether the
observed risk factors emerged as a result of HIV infection. For instance, we can’t tell if individuals who
had four or more previous relationships were infected as they moved from one relationship to the other or
whether it was because of HIV infection that they moved from one relationship to the other, possibly after
marital dissolution. The other limitation pertains to the fact that we conducted interviewer-administered
interviews which may have created challenges for respondents in responding to sensitive questions, e.g.
questions on sexual behaviours. To address these challenges, we trained all interviewers in how to
conduct interviews involving sensitive questions and, although we targeted couples, we ensured that the
interviews were conducted separately for each partner to allow for individuals to respond to sensitive
questions. Nevertheless, these limitations notwithstanding, our study provides information that is
necessary to inform interventions targeting married couples, particularly the need to promote pre-marital
HIV counselling and testing among individuals living in high HIV prevalence communities and those
intending to remarry after the dissolution of a previous marriage. Such interventions are urgently needed
to reduce the risk of HIV infection among married couples.

Conclusions
In conclusion, our study of risk factors for HIV infection among married couples in Rakai district,
southwestern Uganda, found that living in a high HIV prevalence stratum, engagement in extra-marital
relations and having a higher number of previous marital relationships were signi�cant risk factors for
HIV infection among married couples in this part of the world. We also found that long marital duration
was associated with reduced risk of HIV infection. These �ndings suggest a need for interventions that
promote marital stability among currently married couples on the one hand, and, on the other hand,
intensi�ed efforts to promote pre-marital counseling before marital formation particularly among
individuals who intend to remarry after the dissolution of their previous unions in order to reduce the risk
of HIV transmission in their subsequent relationships.
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Table 1: Socio-demographic characteristics of 1,314 married or cohabiting individuals
aExpressed out of 1,265 individuals for whom complete data on age difference was available 

Table 2: Bivariate analysis of risk factors for HIV infection among couples   

https://www.tandfonline.com/author/Chatterji%2C+Minki
https://www.tandfonline.com/author/Murray%2C+Nancy
http://www.athenanetwork.org/assets/files/NSPs/web_WCA%20consultation_GBV%20and%20HIV-ENG.pdf


Page 13/16

Characteristics Total Percentage

Age-group    

15-24 years 221 16.8

25-29 years 325 24.7

30-34 years 289 22.0

35-39 years 258 19.6

40+ years 221 16.8

Education level    

None 76 5.8

Lower primary (P1-P4) 266 20.2

Upper primary (P5-P7) 641 48.8

Secondary & above 331 25.2

Religion    

Catholic 782 59.5

Protestant 178 13.5

Saved/Pentecostal 81 6.2

Muslim 242 18.4

Other 31 2.4

Marital order    

First 862 65.6

Second 321 24.4

Third or higher 131 10.0

Marital duration     

1-3 years 157 11.9

4-5 years 167 12.7

6+ years 990 75.3

Age at first marriage               

11-17 years 323 24.6

18-20 years 500 38.1

21-24 years 255 19.4

25-29 years 188 14.3

30+ years 48 3.7

Ever use of condoms    

Yes 842 64.1

No 472 35.9
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In polygamy       

No 1,064 81.0

Yes 242 18.4

Don’t know 8 0.6

Age difference of the couplea    

Same age 186 14.7

Woman older 87 6.9

Man 2-5 years 414 32.7

Man 6-10 years 390 30.8

Man 11+ years 188 14.9

More than one sexual partner    

No 1,102 83.9

Yes 212 16.1
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Factor Overall
Sample

HIV positive sample Unadjusted ORs (95% CI)  p-value

N n % 95% CI OR 95% CI
HIV prevalence strata         
Medium 433 40 9.2 (6.5, 12.0) 1.00   
Low 371 22 5.9 (3.5, 8.3) 0.62 (0.36, 1.06) 0.082
High 510 155 30.4 (26.4, 34.4) 4.29 (2.95, 6.25) 0.000
Age-group        
15-24 years 221 42 19.0 (13.8, 24.2) 1.00   
25-29 years 325 59 18.2 (14.0, 22.4) 0.95 (0.61, 1.47) 0.802
30-34 years 289 54 18.7 (14.2, 23.2) 0.98 (0.63, 1.53) 0.927
35-39 years 258 30 11.6 (7.7, 15.6) 0.56 (0.34, 0.93) 0.026
40+ years 221 32 14.5 (9.8, 19.1) 0.72 (0.44, 1.19) 0.204
Education level        
None 76  15  19.7 (10.6, 28.9) 1.00   
Lower primary 266  48  18.0 (13.3, 22.8) 0.90 (0.50, 1.79) 0.776
Upper primary 641  105  16.4 (13.5, 19.3) 0.80 (0.44, 1.55) 0.495
Secondary & above 331  49  14.8 (10.9, 18.7) 0.71 (0.39, 1.47) 0.432
Religion        
Catholic 782 139 17.8 (15.1, 20.5) 1.00   
Protestant 178 33 18.5 (12.8, 24.3) 1.05 (0.69, 1.6) 0.810
Saved/Pentecostal 81 12 14.8 (7.0, 22.6) 0.80 (0.43, 1.53) 0.505
Muslim 242 25 10.3 (6.5, 14.2) 0.53 (0.34, 0.84) 0.006
Other 31 8 25.8 (10.1, 41.5) 1.61 (0.71, 3.67) 0.259
Marital order        
First 862 76 9.3 (6.9, 10.7) 1.00   
Second 321 93 30.5 (23.9, 34.0) 4.28 (3.10, 5.90) 0.000
Third or higher 131 48 39.1 (28.2, 45.1) 6.26 (4.12, 9.48) 0.000
Marital duration         
1-3 years 157 69 43.9 (36.2, 51.7)    
4-5 years 167 40 24.0 (17.5, 30.5) 0.40 (0.25, 0.65) 0.000
6+ years 990 108 10.9 (9.0, 12.9) 0.16 (0.11, 0.23) 0.000
Age at first marriage                   
11-17 years 323 58 18 (13.8, 22.2) 1.00   
18-20 years 500 75 15 (11.9, 18.1) 0.81 (0.55, 1.17) 0.261
21-24 years 255 46 18 (13.3, 22.8) 1.01 (0.66, 1.54) 0.980
25-29 years 188 30 16 (10.7, 21.2) 0.87 (0.54, 1.41) 0.564
30+ years 48 8 16.7 (6.0, 27.3) 0.91 (0.41, 2.06) 0.827
Ever use of condoms        
Yes 842 166 19.7 (17.0, 22.4) 1.00   
No 472 51 10.8 (8.0, 13.6) 0.49 (0.35, 0.69) 0.000
In polygamy           
No 1,064 173 16.3 (14.0, 18.5) 1.00   
Yes 242 42 17.4 (12.6, 22.1) 1.08 (0.75, 1.57) 0.678
Don’t know 8 2 25.0 (0.0, 50.1) 1.72 (0.34, 8.58) 0.510
Age difference of the couple        
Same age 186 31 16.7 (11.3, 22.0) 1.00   
Woman older 87 26 29.9 (20.2, 39.6) 2.13 (1.17, 3.88) 0.013
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Man 2-5 years 414 57 13.8 (10.4, 17.1) 0.79 (0.5, 1.29) 0.354
Man 6-10 years 390 22 5.6 (3.3, 7.9) 0.51 (0.32, 0.83) 0.006
Man 11+ years 188 32 17.0 (11.6, 22.4)    
More than one sexual partner         
No 1,102 162 14.70 (12.6, 16.8) 1.00   
Yes 212 55 25.94 (20.0, 32.0) 1.88 (1.31, 2.61) 0.000

Table 3: Multivariable logistic model for risk factors for HIV infection among couples in
Rakai, Uganda 
Factor Overall

sample
HIV positive sample Adjusted ORs (95% CI) p-value

N n % 95% CI ORs 95% CI
HIV prevalence strata        
Medium 433 40 9.2 (6.5, 12.0) 1.00   
Low 371 22 5.9 (3.5, 8.3) 0.62 (0.33, 1.02) 0.055
High 510 155 30.4 (26.4,

34.4)
2.31 (1.52, 3.52) 0.000

Marital order        
First 862 76 9.3 (6.9, 10.7) 1.00   
Second 321 93 30.5 (23.9,

34.0)
3.34 (2.32, 4.70) 0.000

Third or higher 131 48 39.1 (28.2,
45.1)

3.80 (2.30, 6.28) 0.000

Marital duration        
1-3 years 157 69 43.9 (36.2,

51.7)
   

4-5 years 167 40 24.0 (17.5,
30.5)

0.64 (0.38, 0.71) 0.093

6+ years 990 108 10.9 (9.0, 12.9) 0.28 (0.18, 0.43) 0.000
More than one sexual
partner 

       

No
1,102 162 14.70 (12.6,

16.8)
1.00   

Yes
212 55 25.94 (20.0,

32.0)
1.75 (1.19, 2.59) 0.006
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