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Abstract

Despite evidence that a greater focus on couples could strengthen HIV prevention efforts, little
health-related research has explored relationship functioning and relationship quality among
couples in Africa. Using data from 162 couples (324 individuals) resident in a peri-urban Ugandan
community, we assessed actor and partner effects of sexual risk behaviors on relationship quality,
using psychometric measures of dyadic adjustment, sexual satisfaction, commitment, intimacy,
and communication. For women and men, poor relationship quality was associated with having
concurrent sexual partners and suspecting that one’s partner had concurrent sexual partners (actor
effects). Women’s poor relationship quality was also associated with men’s sexual risk behaviors
(partner effects), although the inverse partner effect was not observed. These findings suggest that
relationship quality is linked to HIV risk, particularly through the pathway of concurrent sexual
partnerships, and that positive relationship attributes such as sexual satisfaction, intimacy, and
constructive communication can help couples to avoid risk.
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Introduction

Globally, HIV prevention efforts continue to focus on the individual rather than the “micro-
social” context of the couple relationship within which risk behaviors occur (1). In sub-
Saharan Africa, scant health-related research has explored couple functioning apart from
specific behaviors such as intimate partner violence, HIV testing, and higher-risk sexual
behaviors. While few tools to measure couple relationship quality and satisfaction have been
validated in African contexts, some studies have found linkages between relationship quality
and HIV risk behaviors using psychometric measures. In Kenya, married couples in fishing
communities were more likely to report concurrent sexual partners if they reported low
marital sexual satisfaction (2). In South Africa, couples who reported lower confidence in
their ability to communicate about sexual risk reduction were also less likely to report
consistent condom use, suggesting the need to build communication skills to reduce sexual
risk (3). A study among HIV sero-positive and sero-discordant couples in Zambia found that
individuals who reported higher relationship quality were less likely to report having
multiple partners and more likely to report consistent condom use (4). One of the few studies
that has examined how partners influence each other’s relationship quality in an African
population found that South African men’s more equitable gender norms positively
influenced their female partners’ relationship quality (5).

The current study was carried out in Uganda, where the majority of HIV transmission is
through heterosexual sex (6) and the 2011 national sero-prevalence survey found that among
adults aged 15-49, 8.2% of women and 6.1% of men were living with HIV (7). In the late
1980s and 1990s Ugandans achieved an unprecedented reversal of a high-prevalence
generalized HIV epidemic (8). HIV incidence likely began to decline in the late 1980s (8),
and national HIV prevalence fell from 18% in 1992 to 6% in 2002 (7). The elements of
Uganda’s success have been identified as “communication, behavior change, and care,”
rooted in community action rather than externally-funded interventions and resulting in a
“social vaccine” with an estimated 75% efficacy (9, pp. 165-166). The main behavior
change message was to reduce one’s number of sexual partners (10,11), and when Ugandans
were asked in 1995 how they had changed their behavior in response to AIDS, more than
half reported “sticking to one sexual partner” (65% of all married men) or abstaining from
sex entirely (38% of all unmarried men) (9). Epidemiological data confirm this widespread
behavior change, and between 1989 and 1995 the number of Ugandans reporting casual
sexual partnerships declined by 60% (12). This decline in multiple sexual partners has been
defined as the critical factor in changing the course of Uganda’s HIV epidemic (12,13).

More recently, gains made against the HIV epidemic have stagnated, with risky sexual
behaviors including multiple sexual partners increasing nationally between 1989 and 2005
(14). Subsequently, HIV prevalence increased slightly between the 2004/5 and 2011 national
sero-behavioral surveys, from 6.4% to 7.3%; concurrently, antiretroviral therapy was also
introduced. Also during this period, our research in the current study community found that
a majority of women and men were in a sexual partnership that they knew or suspected to be
non-exclusive (due to their own or their partners’ concurrent sexual partnerships), and those
who perceived AIDS to be more severe were less likely to report multiple and concurrent
sexual partners (15). Members of the study community reported that they mainly heard HIV
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prevention messages centered on condoms and testing, a marked shift from the partner
reduction messages common during the years in which HIV incidence was declining in
Uganda (16). In focus groups, members of the study community reported that people no
longer feared HIV as they had during the epidemic’s peak and that this had led to riskier
sexual behavior (17).

Previous qualitative research in Uganda has confirmed that poor relationship quality can be a
risk factor for HIV infection and present a barrier to effective HIV prevention. In rural
Rakai, a qualitative case-control study which investigated differences between HIV-positive
cases and HIV-negative controls using life history interviews identified differences only in
the realm of sexual relationships, with cases reporting poorer communication and less trust
of partners (18). Men in rural eastern Uganda stated in focus groups that they were
dissuaded from seeking HIV testing because they perceived their relationships as lacking in
trust and feared that testing would create conflict (19). Women and men in rural
southwestern Uganda reported during in-depth interviews that although they valued
commitment and fidelity in relationships, these values were challenged by negative realities
such as lack of love and affection, and for women by men’s lack of material support (20).
Quantitative research in Uganda has also revealed the extent to which risk of sexual violence
for women living with HIV is rooted in relationship dynamics, specifically lack of
relationship power and control (21).

In the current study, we attempted to build on previous research by using psychometric
measures to assess relationship quality and increase our understanding of various
dimensions of couple relationships among women and men in a peri-urban Ugandan
community. We also assessed sexual risk behaviors and associations between relationship
quality and risk factors for HIV transmission such as multiple and concurrent sexual
partnerships, lack of condom use, and alcohol use. Multiple and concurrent sexual
partnerships have been identified as a key driver of HIV transmission in generalized HIV
epidemics such as Uganda’s, based on epidemiological evidence that concurrent sexual
partnerships greatly increase the potential for epidemic spread and that a major proportion of
HIV transmission is attributable to concurrency among both concordant negative and
discordant couples (22). We posited that couples with higher relationship quality in domains
such as communication, trust, intimacy, and sexual satisfaction would be less likely to
engage in HIV risk behaviors such as having multiple and concurrent sexual partnerships,
and might also be less likely to have other risk factors such as alcohol use.

Study procedures

We carried out this study in Tebuyoleka Zone, Bwaise Il Parish, Kawempe Division,
Uganda. Kawempe Division is a high-density, low-income, peri-urban area of Kampala, with
a population of approximately 250,000 and more than 8000 people per square kilometer. We
obtained permission for the study from the Resident District Commissioner of Kawempe
Division and the local leadership of Tebuyoleka Zone. The local leaders were strongly
supportive of the study, as they have been for previous studies conducted by the same
research team in this community (15,17,23).
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Participants were eligible if they identified as currently being in a cohabiting or married
relationship, were aged 20-49 years (both partners), currently resided in the study area, and
both they and their spouses or partners consented to participate in the study. While
individuals in polygamous unions were included in the study, we enrolled into the study only
one female spouse or partner per man. Community leaders drew up a list of 200 eligible
couples and research assistants then went to the homes of these couples to explain the study
and enroll participants. Although we did not have a complete listing or census of residents,
we believe based on conversations with community leaders that these 200 couples came
close to constituting a total sample of all eligible couples in Tebuyoleka Zone and thus are
generally representative of the community. We enrolled 162 of these 200 couples (324
individuals) into the study.

Members of the study team carried out face-to-face interviews at the participants’ homes at a
time when privacy could be ensured using a paper questionnaire. Interviews were conducted
in English or Luganda, according to the preference of the participant. Participants gave
written informed consent before the interview, and were also invited to attend a 3-session
couple relationship strengthening intervention. All data presented are from the baseline
survey, which was conducted before the intervention.

The survey questionnaire included questions about demographic factors, sexual risk
behaviors, and an assessment of couple relationship satisfaction and quality. We considered
four sexual risks behaviors in this analysis: having a concurrent sexual partner, having sex
with someone believed or suspected to have concurrent sexual partners, lack of condom use,
and alcohol use with sex. We defined concurrent sexual partners as sexual partners in
addition to one’s regular sexual partner or spouse(s), and did not consider polygamous men
to have concurrent sexual partners if they reported having sex only with their wives. We
considered as a sexual risk behavior having sex with someone believed or suspected to have
concurrent sexual partners (i.e. answering “yes” or “don’t know” to the question, “In the
past 6 months, do you think your wife/husband or cohabiting partner has had another sexual
partner besides you?” and not counting the 2 women who reported themselves to be in a
polygamous relationship). We assessed condom use by asking participants whether they
never, sometimes, or always used condoms. Participants also reported whether at last sex
with their primary partners, they or their partners had used alcohol to the extent that either
partner was drunk. For simplicity, we report this variable as “alcohol use with sex.”

Relationship satisfaction and quality were assessed with a number of psychometric
measures. We chose these measures by first identifying through a literature review any
measures that had been previously used in Africa. The study team, which included
Ugandans and Americans, then discussed which domains of relationship functioning were
most important to address, based on our knowledge of Ugandan culture and previous
experience with the study population. We adapted the measures to make them more
culturally appropriate and understandable to the study population and shortened some scales
to reduce the length of the research interview. We pilot tested the questionnaire in a
community similar to the study community and made further minor changes based on the
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pilot test. The pilot test demonstrated the challenge of persuading participants to complete a
lengthy research interview, and confirmed our decision to shorten some relationship quality
scales rather than risk incomplete interviews and compromised data quality.

Dyadic adjustment—We adapted the Dyadic Adjustment Scale (DAS), one of the most
widely used measures of overall dyadic adjustment and relationship satisfaction. The DAS
was developed to be used with cohabiting or married couples and contains 32 items in 4
subscales measuring dyadic satisfaction, dyadic cohesion, dyadic consensus and affectional
expression (24). Items have Likert-scale or binary responses, and the entire DAS has a score
range of 0 to 151, with higher scores indicating greater dyadic adjustment and relationship
quality. We preserved the original scoring but dropped the question, “Do you Kiss your
mate?” as we thought it was not an accurate measure of affection in the cultural context of
the study community. We also removed items which asked about agreement between
partners on “matters of recreation” and “philosophy of life,” as we felt these phrases would
not be relevant or understood by study participants. Finally, in a section which asked how
often a couple engaged in various activities together, we added two items about the
following activities: “work together on caring for the children” and “work together on
household chores or duties.” Based on our knowledge of the cultural context of the study
community, we felt that these activities were important measures of couple cohesion. The
revised version of the DAS used in this study had 31 items and a score range of 0 to 147,
which we rescaled to have a range of 0 to 100. Cronbach’s alpha for the 31-item scale was
0.88.

Sexual satisfaction subscale—We adapted a sexual satisfaction subscale from the 25-
item Index of Sexual Satisfaction (ISS), which assesses sexual satisfaction with one’s
partner using 25 items (some reverse-scored) ranked on a 5-point Likert scale (25). We
determined that 25 items were too many given our goal of limiting the length of the research
interview, so we retained 14 items which we thought were most culturally relevant to the
study population. The original ISS had a score range of 0 to 100, with higher scores
denoting problems in the sexual relationship. The revised ISS used in this study had a score
range of 0 to 56, which we reverse-scored so that higher scores denoted higher quality
relationship and rescaled to a range of 0 to 100. Cronbach’s alpha for the 14-item scale was
0.40.

Commitment and intimacy subscales—We adapted the decision/commitment and
intimacy subscales from Sternberg’s triangular love scale, which includes subscales for three
components of romantic love: intimacy, passion, and decision/commitment (26). Both the
decision/commitment and intimacy subscales included 15 items, ranked on a 9-point Likert
scale. We dropped 7 items from each scale, retaining for each scale the 8 items which
seemed most culturally relevant to the study population. We then rescored the scales to be
consistent with the other scales used, so that each scale had a range of 0 to 100 with higher
values denoting higher relationship quality. Cronbach’s alpha for the 8-item commitment
scale was 0.93 and for the 8-item intimacy scale was 0.88.
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Communication subscale—Communication was measured using two subscales from
the Communication Patterns Questionnaire (27). Three items assess positive communication
patterns and four items assess destructive communication patterns, and all are scored on a 9-
point Likert scale. We retained all 7 items and made no changes to wording. The original
scales are scored by subtracting the score on the destructive communication patterns
subscale from the score on the positive communication patterns subscale, creating a score
range of —33 to 23. We instead reverse-scored the items assessing destructive
communication patterns, so that higher scores denoted more positive communication. We
then combined the scores for the positive and negative communication subscales and
rescaled them to have a range of 0 to 100. Cronbach’s alpha was 0.78 for the 3-item positive
communication scale, 0.63 for the 4-item destructive communication scale, and 0.69 for the
combined 7-item scale.

Statistical analysis

We used Stata version 14 (StataCorp LP, College Station, Texas) for all analyses. We carried
out descriptive and bivariate analyses of demographic characteristics, sexual risk behaviors,
and relationship quality measures. To examine differences by gender, we used paired t-tests
for linear variables and McNemar’s chi-square test for categorical variables. To examine
differences by marital status (all variables categorical) we used chi-squared statistics or
Fisher’s exact test in the case of one or more empty cells. For each relationship quality scale,
we calculated Cronbach’s alpha (a measure of internal reliability) for all participants as well
as for 4 sub-groups: cohabiting women, married women, cohabiting men, and married men.
We calculated Pearson’s correlation (/) to assess pairwise bivariate correlations between all
relationship variables, including as a measure of non-independence of relationship quality
scores of partners.

In order to evaluate the performance of each scale, we carried out confirmatory factor
analysis of each relationship quality scale using Stata 14’s GSEM command. We omitted
items with very low standardized factor loadings (< 0.20) and non-significant p-values (p > .
05), and used Cronbach’s alpha to compare the reliability of the shortened versus original
scales. These criteria indicated removing one item from the communication scale (increasing
coefficient alpha from .69 to .73), but structural equation models using the shortened 6-item
communication scale failed to converge, so we retained the original 7-item communication
scale. We omitted 6 items from the 14-item sexual satisfaction scale, increasing coefficient
alpha from .40 to .59 for the shortened 8-item scale, and used this shortened scale in all
further analysis. No other changes were made to scales. We recalculated each relationship
quality scale to have a range of 0 to 100, with higher values denoting higher relationship
quality. Finally, relationship quality scores were centered around the grand mean (the mean
of both women’s and men’s scores).

For our primary analysis, we used the Actor-Partner Interdependence Model (APIM) (28) to
evaluate hypothesized actor and parther effects of relationship quality on sexual risk
behaviors. We used the scores from the revised relationship quality scales in structural
equation models (SEM) which included the effect of each partner’s relationship quality on
his or her own sexual behavior (actor effect) and on the partner’s sexual behavior (partner
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effect) (Figure 1). Kenny et al. (28) recommend SEM as the preferred approach for
distinguishable dyads such as heterosexual couples. Including both actor and partner effects
in the same model allows for analysis of interdependence in the couple. Modeling the
relationship construct as a latent variable comprised of individual scale items created too
many degrees of freedom for the model to converge, so we used a summary score for each
relationship quality domain. The final models thus contained no latent variables. The
outcome variables (sexual risk behaviors) were dichotomous and thus did not contain error
terms, so the models could not correlate outcome variables within couples. All models
utilized maximum likelihood estimation and were created using Stata 14’s GSEM command,
which can accommodate non-linear outcome variables.

We created a separate model for the effect of each relationship quality domain on each
sexual risk behavior, for a total of 20 models (given 5 relationship quality domains and 4
sexual risk behaviors). The first of the 20 models is shown in Figure 2. We included as
covariates in the final models age, marital status (cohabiting or married), religion (Muslim,
Anglican, Catholic, or other Christian), education (primary or less, some secondary,
completed secondary, tertiary), and employment (formal, informal, or none). These
covariates were chosen for theoretical reasons, such as previous literature showing their
relevance to sexual risk behaviors and relationship quality, as well as through stepwise
comparison of nested models using likelihood ratio tests to assess how inclusion of
covariates affected model fit. Two variables (length of marriage and having been previously
divorced) were not retained in the final models as their inclusion did not improve model fit.
All covariates were included in the model as individual-level variables and path coefficients
for the effect of these variables on outcomes were set to be equal for women and men.

In cases in which both actor effects within a model were statistically significant (at p < .05),
we set actor effects to be equal to assess whether actor effects differed by gender. We did the
same with partner effects when both partner effects in a model were significant at p <.05. If
comparing the constrained and non-constrained models using likelihood ratio tests showed
no significant difference (at p < .05) between the models, we concluded that the actor (or
partner) effects did not differ significantly by gender.

The Mengo Hospital Research Ethics Committee (Protocol 566/6-14) and the Uganda
National Council for Science and Technology (Protocol SS3668), both located in Kampala,
Uganda, approved the study. The New Paradigm Fund (Washington, DC) provided funding
for the study.

Participant characteristics

Table 1 shows characteristics of the 324 participants (162 women and 162 men). Women had
a mean age of 28 years, while men had a mean age of 34 years. Approximately a third of
women and men had primary school education or no education, while a minority of
participants had completed secondary school or progressed to tertiary education. The great
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majority of participants were informally employed or unemployed, with only 10% of women
and 20% of men reporting formal employment. Most participants were from the Baganda
sociolinguistic group, and similar proportions belonged to the three major religious groups
(Muslim, Anglican, and Catholic). Most participants reported that they were cohabiting but
unmarried (90% of women and 86% of men), while 2 women and 5 men reported being in a
polygamous relationship. The average relationship duration for both women and men was 7
years, and approximately a quarter of participants had been previously divorced or separated
from a partner.

The great majority of participants reported being sexually active in the past 6 months, and 10
women (6%) and 19 men (12%) reported having concurrent sexual partners in the past 6
months (Table 2). Notably, all of the women and men reporting concurrent sexual
partnerships were cohabiting and not married. A majority of women and men who reported
concurrent sexual partners in the past 6 months said that their primary partners did not know
about these other partnerships (60% of women and 62% of men), and a majority additionally
reported that they believed their secondary partners also had concurrent sexual partners
(70% of women and 47% of men). Half of women and men said that they did not know if
their primary partner had had other sexual partners in the past 6 months, and 14% of women
and 4% of men said that they thought their primary partner had had concurrent sexual
partners. Actor-partner analysis showed that for only 15% of individuals who thought their
primary partner had or might have a concurrent sexual partner did the partner report a
concurrent sexual partner. This proportion did not vary significantly by participants’ level of
certainty (i.e. whether they answered “yes” or “don’t know” to the question about the partner
having a concurrent sexual partner), or between women and men.

Condom use showed a striking association with type of sexual partnership, with only 3% of
participants reporting always using condoms with primary partners and 83% of participants
reporting never using condoms with primary partners. In contrast, all women and most men
with secondary partners reported always using condoms with those partners. A number of
participants (20% of women and 12% of men) reported alcohol use with sex (i.e. that during
last sex with primary partner, at least one partner was drunk).

Relationship quality and its correlates

Cohabiting women and men and married women and men generally reported high
relationship quality, with median scores consistently above 80 on a scale of 0 to 100 for
dyadic adjustment, intimacy, and communication (Table 3). Median scores on the sexual
satisfaction and commitment scales were above 90 for all four sub-groups examined. Men
reported higher relationship quality than did women, and these differences were statistically
significant (at p < .01) for all domains except sexual satisfaction. Pearson’s correlation, a test
of non-independence of partners’ scores, scored as significant (at p < .05) for all relationship
quality domains with coefficient values of .16 to .39, suggesting a small to moderate positive
correlation between couples’ scores on the relationship quality scales (Table 4).

Married women and men scored significantly higher (at p <.01) on the commitment scale
than did cohabitors, with median scores of 100 on a 0 to 100 scale versus median scores of
91 and 95, respectively, for cohabiting women and men. Married individuals also scored
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significantly higher (at p <.01) on the intimacy scale than did cohabiting women (median
scores of 98 versus 89 for women and 97 versus 92 for men). Although married individuals
generally scored higher on the relationship quality scales, statistical comparison was
hindered by the small number of married individuals, and no other differences by marital
status were statistically significant at p < .05.

Actor and partner effects of relationship quality on sexual risk behaviors

In actor effects, individuals who reported higher relationship quality were significantly less
likely to report having concurrent sexual partners, suspecting their partners of having
concurrent sexual partners, or alcohol use with sex (Table 5). For women, higher relationship
quality in every domain was significantly and negatively associated with reporting
concurrent sexual partners in the past 6 months (p < .01 for all associations), with sexual
satisfaction showing the largest effect size. Similarly, women’s higher dyadic adjustment,
commitment, and intimacy were significantly and negatively associated with women
thinking their primary sexual partners had or might have concurrent sexual partners (p < .01
for all associations). No domains of women’s relationship quality were significantly
associated (at p < .05) with women’s condom use. Finally, women who reported higher
dyadic adjustment, sexual satisfaction, commitment, and more constructive communication
were significantly less likely to report alcohol use with sex, with the effect size being the
largest for communication (p < .01 for all associations).

Men showed fewer significant associations between relationship quality and sexual risk
behaviors than did women. Men’s higher relationship quality was significantly (at p < .05)
and negatively associated with reporting concurrent sexual partners in the past 6 months for
all relationship quality domains except for communication, with sexual satisfaction showing
the largest effect size (as for women). Suspecting one’s primary sexual partner of having
concurrent sexual partners was significantly associated for men (at p < .05) with all domains
of relationship quality except sexual satisfaction. Also consistent with women’s actor
effects, men showed no significant associations (at p < .05) between relationship quality and
condom use. Men showed an unexpected actor effect between relationship quality and
alcohol use with sex, with men with higher dyadic adjustment being more likely to report
alcohol use with sex (significant at p <.05).

Fewer significant partner effects were observed, compared to actor effects. Women’s
relationship quality was associated with men’s sexual risk behaviors for 7 of 20 pathways.
Female partners of men who reported having concurrent sexual partners in the past 6 months
reported lower dyadic adjustment (significant at p <.05). Women whose partners suspected
them of having concurrent sexual partners reported lower dyadic adjustment (significant at p
<.05), commitment (significant at p <.10), and intimacy (significant at p <.10). In the only
two significant associations seen between condom use and relationship quality, women
whose partners reported never using condoms in the partnership reported higher sexual
satisfaction and commitment (both associations significant at p < .05). Consistent with the
finding that women who reported alcohol use with sex also reported worse communication
(actor effect), women whose male partners reported alcohol use with sex similarly reported
worse communication (partner effect, significant at p < .05), suggesting consistency between
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women’s and men’s reports of alcohol use with sex. Women whose male partners reported
alcohol use with sex also reported lower dyadic adjustment (significant at p < .05).

Only 2 of 20 pathways between men’s relationship quality and women’s sexual risk
behavior were significant at p < .05. Both showed an unexpected positive association
between men’s higher relationship quality and their female partners reporting alcohol use
with sex. This association held true for men’s dyadic adjustment (significant at p < .01) and
commitment (significant at p < .05). This finding concurs with the actor effect that men who
reported alcohol use with sex also reported higher dyadic adjustment (significant at p < .05).
In contrast, women reported lower relationship quality (in all domains except intimacy)
when they reported alcohol use with sex (actor effects), and in couples in which the man
reported alcohol use with sex women also reported lower dyadic adjustment and worse
communication (partner effects). In other words, in couples who reported alcohol use with
sex, there seemed to be a consistently negative effect on women’s relationship quality but a
somewhat positive effect on men’s relationship quality. In addition, the only actor effects
that differed significantly (at p < .05) by gender were the actor effects of dyadic adjustment
on alcohol use at sex, and similarly the only partner effects that differed significantly (at p
<.05) by gender were the partner effects of dyadic adjustment on alcohol use at sex (Table
5).

Discussion

The use of psychometric scales to measure couple relationship quality in African
populations remains relatively rare, and to our knowledge the measures used in this research
have never before been used in Uganda. The finding that relationship quality is consistently
correlated with an individual’s sexual risk behaviors, particularly engaging in concurrent
sexual partnerships, is novel. The observed correlations indicate predictive validity of these
scales for this population and that relationship quality is linked to HIV risk through the
mechanism of concurrent sexual partnerships.

We cannot determine based on these findings whether poor relationship quality causes or is
caused by lack of sexual exclusivity in a relationship. Women and men who experience their
relationships as deficient in areas such as sexual satisfaction, commitment, intimacy, and
communication may be more likely to seek concurrent sexual partners or believe that their
partners do so. Conversely, when one or both partners engages in concurrent sexual
partnerships the relationship may be negatively impacted. More plausibly, causation may
flow in both directions for different couples at different times. Women were more likely to
suspect that their spouse or primary partner had a concurrent sexual partner, and this may
provide a partial explanation for their lower relationship quality scores in all domains except
sexual satisfaction. These findings suggest the presence of gender differences and that
women may have less power in their relationships and less ability to leave unsatisfactory
relationships. Recent research in Uganda has similarly identified women’s lack of
relationship power as being a risk factor for HIV infection, specifically through the
association of low relationship power with higher odds of forced and transactional sex (29).
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Comparison of actor and partner effects shows that in this population, actor effects were
primary. In other words, women’s and men’s relationship quality was much more strongly
and consistently associated with their own sexual risk behaviors than with their partner’s
sexual risk behaviors. In fact, men’s relationship quality was never associated with women’s
sexual risk behavior, except for being positively associated with women’s report of alcohol
use with sex. As we did not ask participants to identify which partner(s) were intoxicated,
women’s reports of this risk behavior may in fact be reflecting their male partners’ alcohol
use and not their own. Thus, men’s perception of higher relationship quality may be linked
to their own alcohol consumption, and not to their partner’s behavior. The implication is that
there may in fact be no evidence that men’s relationship quality influences women’s sexual
risk behaviors, or that women’s sexual risk behaviors influence men’s relationship quality.

In contrast, several significant associations were seen between women’s relationship quality
and men’s sexual risk behavior. This suggests that women’s perception of the quality of the
relationship is more influenced by men’s behaviors than men’s perception of the relationship
is influenced by women’s behaviors, or that women’s level of satisfaction in the relationship
may have a causal effect on men engaging in risk behaviors. These differences by gender
may be explained by the fact that men are more likely to engage in risk behaviors, and thus a
stronger effect is seen on women’s relationship quality.

This study confirms that concurrent sexual partnerships are a major risk factor for HIV
transmission in this community. A minority of participants (6% of women and 12% of men)
reported concurrent sexual partners (other than multiple wives, for polygamous men) in the
past 6 months. These data are similar to statistics reported in the HIV and AIDS Uganda
Country Progress Report 2014 that among Ugandan adults aged 15-49, 8% of women and
22% of men reported multiple sexual partners in the past 12 months (30). In the current
study, most women and nearly half of men reporting concurrent sexual partnerships said that
they believed their secondary partner also had other sexual partners, suggesting the presence
of dense sexual networks. Furthermore, more than half of women and men expressed doubts
that their spouses or cohabiting partners were sexually faithful. For women, this suspicion of
infidelity was as consistently correlated with poorer relationship quality as was reporting
that a partner was known to be sexually unfaithful.

Alcohol use with sex was also correlated with women’s poorer relationship quality, adding
to previous findings about alcohol use and negative relationship outcomes. Alcohol usage in
Uganda is high, with 27% of Ugandan adults reporting that they currently consume alcohol
and 10% of Ugandan adults being classified as having an alcohol use disorder (31). Previous
research in Uganda has found that women who reported that either they or their partner
consumed alcohol before sex were more likely to be HIV-infected and have a history of
physical violence and sexual coercion (32). Additional studies have linked regular alcohol
consumption to increased risk of HIV infection in fishing communities in Uganda (33) and
hazardous drinking to higher risk of forced and transactional sex among women living with
HIV (21).

Reported condom use with spouses or cohabiting partners was quite low, which accords with
previous findings from Uganda that most adults in stable relationships engage in unprotected
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sex even when one or both partners is HIV-infected (34). We found no significant
associations between condom use and relationship quality, with the exception that men who
reported no condom use in their primary partnerships had female partners who reported
higher sexual satisfaction and commitment. Participants were significantly more likely to
report condom use with secondary partners. While some researchers view lack of condom
use in long-term, committed partnerships as a risky decision which prioritizes relational or
economic needs over physical health (4,35), this behavior may also reflect that women and
men are accurately judging their risk of HIV acquisition to be lower in long-term and stable
relationships, particularly marriage. We note that in this study, married individuals appeared
to be in particularly stable, low-risk relationships. No married individuals reported
concurrent sexual partnerships, and they reported significantly higher commitment than
cohabiting individuals, as well as higher relationship quality generally.

Although risk of HIV transmission within HIV-discordant partnerships in Uganda is quite
high (36), only 5% of all Ugandan couples are sero-discordant (29). According to data from
the Rakai population cohort collected in the mid-2000s, only 14% of incident HIV infections
were among identifiable sero-discordant couples whereas 43% were among individuals not
in a stable consensual relationship and 26% were among individuals in concordant HIV-
negative couples, suggesting infection through a concurrent sexual partnership (37).
Similarly, the Masaka population cohort found that HIV incidence among unmarried
individuals (separated, widowed, and never married) was 2.7 times the HIV incidence of
married individuals (38). These data confirm that Ugandans in marriages and other stable
relationships are on the whole at reduced risk of HIV, even if few use condoms in these
relationships.

Some participants in this study, particularly women, were likely at risk of HIV infection
within their primary partnerships. A number of participants believed their primary partners
had concurrent sexual partners, and half of participants said they did not know whether their
partners had concurrent partners. Our results suggest that condom promotion efforts should
take into account the fact that not all adults are equally at risk of HIV acquisition and that
many women and men may be accurately judging their risk, and thus focus on individuals
who know themselves to be at higher risk through their own or partners’ concurrent sexual
partnerships.

This study faced a number of limitations, including that all data were self-reported.
Participants may have shaped their responses in socially desirable ways, such as by
presenting their relationships in overly positive terms or under-reporting stigmatized
behaviors such as concurrent sexual partnerships. A further limitation relates to the
relationship quality measures used and the fact that they have not been widely used or
validated in populations similar to the study population. The low Cronbach’s alpha of the
sexual satisfaction scale was of particular concern, and suggests that this scale may not have
been a valid measure of sexual satisfaction in this population, although it had predictive
validity for sexual risk behavior. We note the need for further work to validate psychometric
measures of relationship quality in African populations, as well as the need for caution in
generalizing the findings from this study population to other Ugandan or African
populations. A number of additional limitations have already been discussed, including our
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inability to establish the direction of causality for associations between relationship quality
and sexual risk behaviors.

Conclusion

We echo previous calls for a greater investment in research into couple relationships as well
as couple-based approaches to HIV prevention in African populations. Most relationship
quality scales used in this study showed high reliability and associations with multiple
sexual risk behaviors, despite not having been used previously in Uganda. This indicates that
such scales have validity across sociocultural contexts and that they can identify individuals
and couples whose relationships and health are at risk. More work is needed to develop and
validate measures of relationship quality for use in Uganda and other African populations.
Our finding that poor relationship quality is consistently linked to sexual risk behaviors
points to the need to develop and test interventions to strengthen couple relationships, which
may reduce HIV risk through multiple pathways. We believe that developing and
implementing evidence-based behavioral HIV prevention for couples has the potential not
only to reduce transmission of HIV but also to strengthen couple relationships in ways that
will benefit couples, families, and communities.
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Structural equation model of actor and partner effects of dyadic adjustment on concurrent
sexual partnerships (CSP) in past 6 months, with unstandardized path coefficients
*p<.05**p<.01

tPath coefficients are not shown for categorical variables as these variables are included in
the model as factor variables and thus have a path from each category of the variable to the
outcome variable. These paths are not shown for the sake of clarity. In this model, these path
coefficients are as follows (note that all covariate path coefficients are set to be equal for
women and men):

Religion. Muslim (0.000, reference); Anglican (-0.143); Catholic (-0.340); other Christian
(-16.210);

Employment. formal employment (0.000, reference); informal employment (1.258); no
employment (-0.079).

No covariate path coefficients are significant at p < .05.
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Unstandardized estimates for actor and partner effects of five relationship quality constructs on four sexual

risk behaviors

CSP, past 6 months ~ Sex with partner No condom use Alcohol usewith
with CcSpa with primary sexb
partner
Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)

Dyadic adjustment

Actor effect: female RQ — female sexual risk  _q g1 (0.022) i -0.061 (0.019) i 0.003 (0.016) -0.045 (0.016) **t
behavior

Partner effect: female RQ — male sexual risk  _0 938 (0.018) * -0.033 (0.015) * 0.020 (0.015) -0.041 (0.017) ¥
behavior

Actor effect: male RQ — male sexual risk -0.053 (0.024) * -0.056 (0.022) * —0.000 (0.024) 0.078 (0.040) *
behavior

Partner effect: male RQ — female sexual risk ~ —0.023 (0.030) 0.011 (0.019) 0.013 (0.021) 0.078 (0.029) e
behavior
Sexual satisfaction

Actor effect: female RQ — female sexual risk  _q 066 (0.020)***  ~0.029 (0.017) -0.001 (0.015) -0.037 (0.014) ™
behavior

Partner effect: female RQ — male sexual risk ~ —0.010 (0.019) -0.026 (0.016) 0.031 (0.016)* -0.023 (0.016)
behavior

Actor effect: male RQ — male sexual risk -0.075 (0.026) -0.014 (0.020) -0.030 (0.025) -0.020 (0.025)
behavior

Partner effect: male RQ — female sexual risk 0.015 (0.036) 0.015 (0.020) 0.021 (0.022) 0.026 (0.023)
behavior
Commitment

Actor effect: female RQ — female sexual risk  _q 046 (0.014) FHEE -0.041 (0.013) folelal 0.001 (0.009) -0.029 (0.009) **
behavior

Partner effect: female RQ — male sexual risk ~ —0.017 (0.011) -0.031 (0.010) i 0.018 (0_009)* -0.019 (0.010)
behavior

Actor effect: male RQ — male sexual risk -0.048 (0.015) ™ -0.031 (0.013) " -0.003 (0.012) 0.015 (0.017)
behavior

Partner effect: male RQ — female sexual risk ~ —0.019 (0.016) 0.009 (0.011) -0.003 (0.012) 0.033 (0.016) *
behavior
Intimacy

Actor effect: female RQ — female sexual risk  _g 053 (0.016) ™ -0.037 (0.013) ™ 0.000 (0.011) -0.017 (0.010)
behavior

Partner effect: female RQ — male sexual risk ~ —0.017 (0.012) -0.031 (0.011) ™ 0.015 (0.010) -0.005 (0.012)
behavior

Actor effect: male RQ — male sexual risk -0.057 (0.019) ** -0.055 (0.017) ** 0.001 (0.017) 0.009 (0.022)
behavior

Partner effect: male RQ — female sexual risk ~ -0.021 (0.024) -0.002 (0.015) -0.008 (0.017) 0.011 (0.017)
behavior
Constructive communication

Actor effect: female RQ — female sexual risk  _g 061 (0.020) ™ -0.022 (0.012) -0.002 (0.013) -0.058 (0.014)
behavior

Partner effect: female RQ — male sexual risk ~ —0.002 (0.016) -0.018 (0.012) 0.014 (0.012) -0.029 (0.014) *

behavior
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CSP, past 6 months ~ Sex with partner No condom use Alcohol usewith
with CcSpa with primary sexb
partner
Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)
Actor effect: male RQ — male sexual risk -0.040 (0.023) -0.066 (0.021) ** -0.020 (0.022) -0.037 (0.023)
behavior
Partner effect: male RQ — female sexual risk 0.002 (0.028) -0.013 (0.018) 0.010 (0.019) 0.023 (0.020)

behavior

Models include covariates of age, marital status, religion, education, and employment.

*
p<.05

Aok

p<.01

+ok

*
p <.001

CSP = concurrent sexual partner(s), i.e. sexual partner(s) in addition to regular sexual partner or spouse(s) and not including polygamous men’s

multiple wives

SE = standard error

abelieves or suspects primary partner had CSP, past 6 months
beither partner drunk at last sex with primary partner

7: actor effects differ by gender (p = .001)

’fpartner effects differ by gender (p < .001)
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