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Abstract
Non-communication of HIV status among sex partners is a notable hurdle in halting transmission, largely
due to socio-cultural factors. This study aimed to predict the determinants of male partners’ awareness of
women’s serostatus. A total of 8825 women of reproductive age living with HIV who were clients at five
comprehensive HIV treatment centres in Benue State, North-Central Nigeria were surveyed between June
and December 2017, and 6655 reported having a sexual partner at the time of the survey selected for anal-
ysis. A regression model was used to estimate the determinants of male partner awareness of serostatus
from the perspective of women. Conditional marginal analyses were conducted to evaluate the marginal
effects of identified predictors on the probability of outcomes. Partners of married women were found to
have greater odds of being aware of their spouse’s serostatus (adjusted OR (aOR): 3.20; 95%CI: 2.13–4.81)
than non-married partners. Similarly, the odds of male partner awareness increased with the years women
had been on antiretroviral therapy (aOR: 1.13; 95%CI: 1.07–1.20). The probability of partners of married
respondents being aware of their spouse’s HIV serostatus was 97%. The conditional marginal effects of
being educated to primary or higher level were 1.2 (95% CI: –0.2 to 2.7) and 1.8 (95% CI: 0.09–3.4)
percentage points higher respectively when compared with women with no formal education. Being unem-
ployed or being a trader significantly decreased the probability of partners being aware of respondents’
serostatus when compared with farmers; conditional marginal effects of –6.7 (95% CI: –12.0 to –1.4)
and –3.9 (95% CI: –5.7 to –2.2) percentage points, respectively. The study found that relationship status
and girl-child education are factors that can improve communication of HIV status to sex partners. Policies
and interventions aimed at improving the social determinants of health, and social support for healthy
communications in relationships, are recommended to reduce HIV transmission between sex partners.
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Introduction
Promoting mutual awareness of HIV serostatus among sex partners is increasingly being
recognized as a core component of HIV prevention and control programmes across the world
(Hart et al., 2005; Bachanas et al., 2013; Jennings et al., 2015). Encouraging serostatus disclosure
is recognized as a key strategy to achieve the targeted 90% reduction in HIV incidence and
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AIDS-related mortality by 2030 (Barnhart 2016; Stover et al., 2016; Granich et al., 2017; Ajayi
et al., 2019; Karatzas et al., 2019). This is because awareness of a partner’s HIV status can lead
to improved sexual behaviours, which mitigate the risk of transmission of the infection (Groves
et al., 2012; Jennings et al., 2015). Studies have shown that partner awareness through disclosure
can reduce inconsistent or no condom use, having multiple sex partners, indulgence in casual sex
and sex-related substance abuse (Marks et al., 2005; Hart et al., 2005; Xia et al., 2006; Loubiere
et al., 2009; Benki-Nugent et al., 2011; Irungu et al., 2012; Conserve et al., 2013). Such frank com-
munication between sex partners can also facilitate the utilization of HIV care services such as
HIV testing and counselling (HTC), and related shared sexual health decision-making approaches
(Millson et al., 1994; Clark et al., 2007; Bachanas et al., 2013; Clark et al., 2014).

In many low- and middle-income countries (LMICs), while HTC rates have significantly
improved over the years following efforts by the United States President’s Emergency Plan for
AIDS Relief (PEPFAR) (Karatzas et al., 2019), disclosure rates vary significantly between and
within countries (Dessalegn et al., 2019). Partner notification rates in LMICs range from 16%
to 86% (average: 52%), compared with 42% to 100% (average: 71%) in high-income countries
(Maman & Medley, 2003; Dessalegn et al., 2019). Lower disclosure rates may contribute to the
poor linkage to care observed in the HIV care continuum in many LMICs, including Nigeria
(Karatzas et al., 2019).

Despite the significant drop in prevalence of HIV in Nigeria over the years, significant socio-
cultural hurdles need to be overcome in order to achieve the 90-90-90 targets (Adepoju, 2019).
One such hurdle is the persistent stigma inhibiting open communication about HIV serostatus,
particularly among sexual partners (Odimegwu et al., 2017). A recent survey indicates that
1.9 million (1.4%) Nigerians currently live with HIV (Adeyinka et al., 2019). The prevalence
of HIV among women of reproductive age is almost twice that of their male counterparts.
The two states with the highest prevalence are Akwa-Ibom (5.5%), located in the South-South
region, and Benue (5.3%) located in the North-Central region (National Agency for the
Control of AIDS, 2019).

The purpose of this study was to evaluate the factors that determine HIV-positive women’s
awareness of their male sex partner’s HIV serostatus in Benue State, Nigeria.

Methods
Study design, context and participants

A cross-sectional survey of 8825 women of reproductive age living with HIV was conducted
between June and December 2017 in Benue State, North-Central Nigeria. The selected partici-
pants had participated in an integrated mHealth platform intervention at five comprehensive
HIV treatment centres in the state. Details of the development of the integrated mHealth platform
have been reported elsewhere (Gbadamosi et al., 2018). In brief, the mHealth platform is capable
of storing encrypted patient information on a patient-held smartcard and smartphone mobile
application that is linked with a secure web-based database. The patients’ records can be viewed
on a mobile app without an internet connection, and this aids in health care decision-making at
the point of care in low-resource environments. Benue State has an estimated total population of
5,138,531, of whom 49.6% are female. Most of the population reside in the rural areas and
farming is the predominant occupation in the state (in 74.8% of the population) (Benue State
Government, 2018). About 70% of the female population have attained less than secondary
education with a literacy rate of 52.8% (National Population Commission and Inner City
Fund International, 2014).

Study sites were selected using the following criteria: a comprehensive HIV treatment facility,
received funding support from PEPFAR through Caritas Nigeria, had records of a high volume of
HIV-infected women (≥2000 women on treatment) and offered free HIV testing services,
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antiretroviral therapy (ART) for both adults and children and services for the prevention of
mother-to-child transmission of HIV. There were 21 comprehensive HIV treatment facilities
in Benue State at the time of the survey: seven had ≥2000 women undergoing treatment, of which
five were selected. Any HIV-infected women were eligible to participate in this study if they were
of reproductive age (18–45 years) and received ART from any of the five selected treatment sites.

Of the total 8825 HIV-positive women surveyed, 6655 (75.4%) reported having a sexual partner
at the time of the survey. Following the exclusion of observations with missing variables, a total of
5064 respondents were included in the final analyses.

Data collection

Trained health workers offered pre-printed mHealth smartcards with unique patient identifiers
to eligible HIV-infected women as they presented for their routine pre-scheduled clinic
appointments. The study’s purpose and procedures were explained to the women after which
informed consent was obtained from those who chose to participate in the study.

Semi-structured questionnaires were designed, pre-tested and used by trained research
assistants to collect data on socio-demographic and clinical characteristics of the study
participants. Socio-demographic characteristics included age, marital status, highest level of edu-
cation, occupation, number of living children and sex partner’s age. Clinical characteristics
included viral load, ART start date, current ART regimen, partner’s HIV status and partner’s
awareness about participant’s HIV status.

Variables

The dependent variable was ‘partner’s awareness of respondent’s HIV serostatus’. Respondents
were asked if their partner was aware of their HIV status. The responses were coded as 0 for
‘not aware’ and 1 for ‘aware’. Seven independent variables were extracted from the survey
database, which included the socio-demographic profile of the participants (age, highest level
of education, marital status, occupation), their family profiles (partner’s age, number of children)
and number of years the participants had been on ART.

Statistical analysis

Data analysis was performed using Stata version 15.0. Descriptive analysis of the independent and
dependent variables was performed and presented on a frequency table indicating distribution of
variables responses. Bivariable and multivariable binary logistic regression models were developed
to estimate the association between the dependent and the independent variables presented as
odds ratios (ORs) and 95% confidence intervals (CIs). Dummy variables with reference categories
were created from categorical variables. ‘Single’ and ‘Other’ were designated as combined refer-
ence categories for ‘marital status’ due to the very small size of the ‘Other’ category.

Furthermore, post-estimation predictive margins and conditional marginal effects at means
(MEM) analyses were conducted to evaluate the probability of outcomes with respect to each inde-
pendent variable, holding other independent variable constant at their means.

Results
Descriptive statistics

Table 1 presents the distribution of the socio-demographic characteristics of the study
participants. Most of the study participants (74.8%) were married and 75.9% had a primary level
education or higher (note that missing data were excluded from this analysis). The vast majority
were farmers (67.8%). The median age of participants was 32 years (IQR: 28–37), while the
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median age of their partners was 41 years (IQR: 36–50). The median number of the children of
participants was 3 years (IQR= 1–4 years), and the median number of years participants had been
on ART was 5 (IQR= 3–7).

Bivariable and multivariable logistic regression

Table 2 shows the results of the bivariable (unadjusted) and multivariable (adjusted) regression
models. Bivariable analyses showed significant association between marriage status and partner
awareness. Partners of married women were three times as likely to be aware of the status of their
spouses compared with partners of the reference categories (single women and ‘others’). This find-
ing was similar with the multivariable analysis (adjusted OR (aOR): 3.20; 95%CI: 2.13–4.81).
Furthermore, the odds of male partners being aware of the respondent’s HIV serostatus increased
with each additional child the respondents had in bivariable model (aOR: 1.04; 95% CI: 0.99–1.11)
but decreased in the multivariable model (aOR: 0.97; 95% CI: 0.90–1.05), but the association was
not statistically significant in either models. The odds of partner awareness significantly increased
by 1.13 times with each additional year on ART on both bivariable (95% CI: 1.07–1.18) and

Table 1. Descriptive socio-demographic characteristics of women of reproductive age living with HIV with a sexual partner
at the time of survey, Benue State, Nigeria, N= 5064

Variable n % Median IQR

Partner aware of respondent’s HIV status

No 235 5.23

Yes 4829 94.77

Age (years) 32 28–37

Marital status

Divorced 366 7.23

Married 3786 74.76

Other 11 0.22

Single 487 9.62

Widowed 414 8.18

Highest level of education

No formal education 1218 24.05

Primary education 2163 42.71

Secondary education or higher 1683 33.23

Occupation

Unemployed 137 2.71

Civil servant 309 6.10

Farmer 3434 67.81

Other 209 4.13

Trader 975 19.25

Partner’s age (years) 41 36–50

Number of children 3 1–4

Number of years on ART 5 3–7
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multivariable (95% CI: 1.07–1.20) models. Whereas there was significant association between
male partner awareness of respondent’s serostatus and secondary or higher education (aOR:
1.60; 95%CI: 1.04–2.47) on the multivariable model, statistically significant association between
these variables were not found on the bivariable model. Similarly, partner awareness was signifi-
cantly associated with unemployed respondents (aOR: 0.28; 95%CI: 0.15–0.54) and traders (aOR:
0.41; 95%CI: 0.29–0.57) in the multivariable model in comparison to farmers (reference category).

Post-estimation predictive margins analyses

Figure 1 shows the outputs of the predictive margins analysis with respect to variables with
significant outcomes in the logistic regression model (marital status, highest education, occupa-
tion and years on ART), while Figure 2 reports outcomes of the MEM model. The probability
of women perceiving their male partners to be aware of their serostatus increased with the
number of years the women had been on ART, with a conditional marginal effect of 0.004
(95% CI: 0.002–0.006). This indicates that the probability of perceived partner awareness of
the respondent’s serostatus increased by 0.4 percentage points with each additional year the
women were on ART. The probability of partners of married respondents being aware of their

Table 2. Unadjusted and adjusted binary logistic regression on the association between explanatory variables and
partner’s awareness of respondent’s HIV status

Variable Unadjusted OR (95% CI) Adjusted OR (95% CI)

Age (years) 0.99 (0.97–1.01) 0.99 (0.96–1.01)

Marital status

Divorced 1.11 (0.68–1.81) 1.05 (0.62–1.77)

Married 3.20 (2.23–4.60)*** 3.20 (2.13–4.81)***

Other (Ref.)

Single (Ref.)

Widowed 0.77 (0.50–1.20) 0.78 (0.45–1.30)

Highest level of education

No formal education (Ref.)

Primary education 1.11 (0.84–1.45) 1.37 (0.96–1.94)*

Secondary education or higher 1.12 (0.84–1.49) 1.60 (1.04–2.47)**

Occupation

Unemployed 0.34 (0.19–0.60) *** 0.28 (0.15–0.54)***

Civil servant 0.70 (0.41–1.20) 0.54 (0.29–1.01)*

Farmer (Ref.)

Other 1.30 (0.57–3.00) 1.08 (0.45–2.57)

Trader 0.48 (0.36–0.65)*** 0.41 (0.29–0.57)***

Partner’s age (years) 0.10 (0.99–1.01) 1.00 (0.98–1.01)

Number of children 1.04 (0.99–1.11)* 0.97 (0.90–1.05)

Number of years on ART 1.13 (1.07–1.18)*** 1.13 (1.07–1.20)***

The likelihood ratio χ2 if the logistic regression model was 136.27 (p<0.001). Pseudo R2 was 0.0717 while post-estimation Hosmer-Lemeshow
χ2 was 11.80 (p=0.161). These diagnostic and goodness-of-fit tests indicate that the regression model was a good fit.
Ref., reference category.
***p<0.001; **p<0.05; *p<0.10.
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Figure 1. Predictive margins of significant independent variables with 95% confidence intervals (95% CI).

Figure 2. Conditional marginal effects of independent variables with 95% confidence intervals (95% CI).
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spouse’s HIV serostatus was 97%; and 5.4 percentage points (95% CI: 2.7–8.2) higher than part-
ners of single women, as revealed by the MEM analysis. The conditional marginal effects of being
educated to primary or higher levels were 1.2 (95% CI: –0.2 to 2.7) and 1.8 (95% CI: 0.09–3.4)
percentage points higher, respectively, when compared with women with no formal education.
Being unemployed or being a trader significantly decreased the probability of partners being
aware of the respondent’s serostatus when compared with farmers, with conditional marginal
effects of –6.7 (95% CI: –12.0 to –1.4) and –3.9 (95% CI: –5.7 to –2.2) percentage points,
respectively.

Discussion
The results of this study indicate that partner awareness of HIV status among HIV-positive
women in the study population was generally high (94.77%), which may indicate a high disclosure
rate. This rate is consistent with findings in other sub-Saharan African countries (Cameroon,
Ghana, Tanzania, Kenya, Uganda, South Africa, Malawi and Namibia), where disclosure rates
have been shown to be over 80% (King et al., 2008; Bachanas et al., 2013; Conroy & Wong,
2015; Obiri-Yeboah et al., 2016; Brittain et al., 2018; Wambiya et al., 2018). However, many
African countries and communities still report partner notification rates as low as 16%
(Maman & Medley, 2003).

As with many studies in sub-Saharan Africa (Deribe et al., 2008; King et al., 2008; Amoran,
2012; Kouanda et al., 2012; Yaya et al., 2015), being a married woman or educated to at least
secondary level were associated with increased odds of male partners being aware of respondent’s
serostatus. Similarly, the odds of male partner awareness increased by 13% with each additional
year respondents remained on ART. Conversely, male partners of traders and unemployed
women had 62% and 74% lower odds, respectively, of being aware of the respondent’s serostatus
than employed participants with unspecified occupations.

Compared with men, African women are more constrained from disclosing their HIV status to
their sex partner(s), as well as being informed about their partner’s HIV status (Bachanas et al.,
2013). This is not unconnected with the social stigma associated with disclosure of serostatus.
Previous studies have identified prior knowledge of male partners’ positive status as a key deter-
minant of female partner disclosure. Other determinants include strong partner support against
discrimination (Amoran, 2012; Ezeanolue et al., 2017; Hallberg et al., 2019). These may be more
likely to be experienced in a marital relationship, thus, may explain the strong association between
marriage and disclosure. Monogamous marriages have also been associated with better disclosure
when compared with polygamous marriages (Amoran, 2012). This may be indicative of a possible
higher feeling of trust and commitment, leading to better communication within marital unions.
However, the fear of domestic violence following disclosure is a very common finding in
sub-Saharan Africa. This fear may preclude women from disclosing their status to their partners,
particularly when their partner’s status is unknown or negative (Obiri-Yeboah et al., 2016;
Ngonzi et al., 2019). Disruption of a relationship has also been identified as a common fear among
sub-Saharan African women, which impedes disclosure (Baba-Ari et al., 2018). Although com-
mon across various relationship types, unmarried women may be more affected by this fear
(Arrey et al., 2015). Yet male partner involvement is crucial for better outcomes of prevention
of mother-to-child transmission of HIV (Ezeanolue et al., 2015, 2017; Colvin, 2019).

The number of years on ART was positively associated with male partner awareness of the
respondents’ serostatus. This may be a proxy indicator of the confidence built over the years from
counselling services received by the women during clinic sessions. However, it may also be a
reverse association, such that prior disclosure may have resulted in adherence to the ART regimen
over the years. This assumption is supported by other studies from similar sub-Saharan African
contexts (Bulali et al., 2018; Dessie et al., 2019).
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The relatively high rate of formal education among the women in this study (76% had at least
primary level education) may also explain the understanding of the need to communicate their
status with partners. Several studies have identified education as a determinant of disclosure rates
(Batterham et al., 2005; Amoran, 2012; Kiula et al., 2013; Yaya et al., 2015). In particular, girl-child
education is associated with a decrease risk of HIV transmission (Alsan & Cutler, 2013).

Similarly, being economically empowered helps allay some of the fears associated with women
disclosing their status to their partners. Thus, the low unemployment rate (3%) may also have con-
tributed to the high male partner awareness rates in the study population. Loss of employment is a
common fear mitigating against disclosure of status by women (Sowell et al., 2003; Amoran, 2012).
Being mostly farmers (thus self-employed), the women may be able to fend for themselves and their
children. Consequently, the fear of being economically incapacitated following disclosure may be
mitigated. However, trading was significantly associated with lower male partner awareness.

The findings from this study suggest that strategies aimed at improving women’s education and
economic independence, as well as facilitating frank communication between sex partners, may
encourage disclosure of HIV status to partners. Training peer educators to provide support for
safe disclosure may prove to be a useful strategy, as part of a comprehensive policy intervention, to
promote partner notification. Successful models can be adapted from those of other countries
(Bergman et al., 2015; Katz et al., 2016; Karatzas et al., 2019), but contextual variations such
as socio-cultural and political nuances must be taken into cognizance. Furthermore, gender sen-
sitivity should be given adequate consideration in the development and promulgation of policies,
legislation and programmes relating to HIV/AIDS.

The study reports male partner awareness from the female partner’s perspective, which may be
subject to respondent bias. Future studies may seek to confirm responses by follow-up interviews
with the male partners barring ethical restrictions. Given that this study retrospectively analysed
data collected towards objectives of a broader study, some other ‘awareness-specific’ explanatory
variables, such as number of sex partners and other social and behavioural characteristics reported
in other studies, were not collected (Batterham et al., 2005; Amoran, 2012; Kiula et al., 2013; Arrey
et al., 2015; Obiri-Yeboah et al., 2016). Future studies may also employ a mixed-methods
approach to identify and test possible context-specific explanatory variables.

In conclusion, the high rates of participants’ reported partner awareness of their HIV
serostatus in this study in Benue State, Nigeria, indicates that the dynamics of disclosure in this
population may be shifting positively. This may be influenced by increasing girl-child education
and economic empowerment, which instil greater confidence in women of reproductive age.
Consequently, prioritizing interventions aimed at improving these social determinants of health
may significantly reduce the burden of HIV transmission in the population.
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