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Abstract
Imbalance of power and equality in sexual relationships is linked to health in various ways, including (1) reduced ability to get
information or take action, (2) increased violence between partners, and (3) influence on the reduced use of health services.While
there has been research assessing multiple social and economic variables related to gender inequality, studies have used many
different definitions of gender inequality, and there is a lack of this research within a pregnancy context. Here, we attempt to
identify social and economic predictors of gender inequality (measured by decision-making power and acceptance of intimate
partner violence) within heterosexual couples expecting a child in central Kenya. We ran a secondary data analysis using data
from a three-arm individually randomized controlled HIV self-testing intervention trial conducted in 14 antenatal clinics in
central and eastern Kenya among 1410 women and their male partners. The analysis included CochranMantel-Haenszel, logistic
regression, proportional odds models, and generalized linear mixed model (GLMM) framework to account for site-level clus-
tering. Overall, we show that there are significant social and economic variables associated with acceptance of intimate partner
violence including higher age, being married, Bother^ religion, lower partner education, higher wealth status, and variables
associated with decision-making power including lower partner education and lack of equality in earnings. This study contributes
to the literature on the influence of social and economic factors on gender inequality, especially in Kenya which has a high burden
of HIV/AIDS. Our results show some areas to improve these specific factors (including education and employment opportuni-
ties) or create interventions for targeted populations to potentially improve gender equality in heterosexual pregnant couples in
Kenya.
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Introduction

In most societies, including African societies, males have
more power over females (Organization for Social Science
Research in Eastern and Southern Africa 2013). This imbal-
ance is associated with violent and risky behaviors that can
have a negative impact on many aspects of health
(MacPherson et al. 2014). The balance of power in sexual
relationships is linked to sexual and reproductive health in
various ways, including directly through reduced ability to
get information or take action, increased violence between
partners, and through its influence on the reduced use of health
services (Blanc 2001). Low educational, occupational, and
economic opportunities and large age gaps in relationships
have been associated with gender inequality, albeit with many
different definitions of gender inequality. In South Africa and
Botswana, there were a few social and economic predictors
that were associated with lower female gender equality (mea-
sured by the woman’s decreased ability to suggest condom use
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to their partners), which included the partner being at least
10 years older than the woman, partners who abused the wom-
en, and women who are economically dependent on their
partners (Langen 2005). Higher education was positively as-
sociated with more equitable gender norms among both men
and women in a study of people living with HIV in South
Africa (Fladseth et al. 2015). In a separate study of women
in South Africa, researchers found that when both partners had
higher education, they were more likely to discuss HIV (a
marker of high gender equality), while there being an age
difference of more than 5 years between the partners was
associated with low discussion of HIV (Jewkes et al. 2003).
Furthermore, when the woman had higher education, she was
more likely to suggest condom use to her partner (Jewkes et al.
2003).

According to the United Nations Human Rights
Commission (UNHRC) Report, Bmaternal mortality and mor-
bidity is a consequence of gender inequality, discrimination,
health inequity and a failure to guarantee women’s human
rights^ (United Nations Human Rights Council 2011).
Furthermore, a meta-analysis from studies in Africa found
an overall prevalence of IPV during pregnancy of 15.2%
(ranging from 2 to 57%) (Shamu et al. 2011). Therefore, it is
necessary to study the upstream sociodemographic predictors
of gender equality among pregnant women, as a vulnerable
population. Studies assessing gender equality and maternal
health have shown that the presence of restrictive gender
norms negatively affects the use of maternal health services
in four sub-Saharan African countries (Adjiwanou and
Legrand 2014), and that women with low decision-making
autonomy were more likely to be exposed to maternal health
risk (Banda et al. 2017). Another study found protective asso-
ciations of gender equality (high household decision-making
and low acceptance of IPV) on both maternal and child health
outcomes (Singh et al. 2015). However, there have not been
many studies assessing sociodemographic variables associat-
ed with gender inequality within a pregnancy context.

In this study, we therefore sought to investigate the associ-
ations between sociodemographic variables and gender in-
equality (measured by positive attitudes towards intimate part-
ner violence and lower decision-making power) within the
unique context of heterosexual couples expecting a child in
central Kenya.

Methods

Design and Study Population

These data stem from a three-arm individually randomized
HIV self-testing intervention trial conducted in 14 clinics in
central and eastern Kenya, with study information collected at
baseline and a 3-month follow-up visit (Gichangi et al. 2018).

Briefly, women were eligible to participate in the study if they
were pregnant, at least 18 years old, and attending an antenatal
clinic (ANC) for the first time for this pregnancy. Further
inclusion criteria included reported contact with their male
partner at least once per week, if their male partner was either
HIV negative or their status unknown at the time of the
woman’s recruitment, and that their male partner had not test-
ed for HIV in the past 3 months. Womenwere excluded if they
were concerned about the potential risk of violence from their
male partner if they brought up the topic of HIV testing due to
safety concerns, but very few women were excluded for this
reason. After the women provided informed consent, they
were randomized into one of three arms: Arm 1, the standard
Kenyan Ministry of Health card inviting the male partner to
come to the health clinic for a discussion on family health but
nothing mentioning HIV; Arm 2, an improved invitation card
describing the benefits of male HIV testing to prevent mother-
to-child transmission of HIV; and Arm 3, the improved invi-
tation card plus the delivery of two OraQuick HIV self-testing
(HST) kits to the woman with instructions for testing the male
partner at home. All three arms completed a baseline question-
naire. Three months after enrollment, the women were
interviewed to ascertain whether or not their male partner test-
ed for HIV, and the method of testing, as well as other vari-
ables. The male partners were also contacted at 3 months, and
those consenting for an interview were administered a ques-
tionnaire on sociodemographics and HIV testing history.

Measurements

Social variables included the age of both the man and woman
(categorized from a continuous variable based on distribution-
al balance), mother’s education level, religion, mother’s em-
ployment status, marital status, partner’s education level, and
partner’s employment status. Economic variables included
equality in earnings (the proportion of household expenses
met by the woman’s earnings: none, less than a third, a third
to a half, and more than half) and wealth index (a composite
measure of a household’s cumulative living standard, separat-
ed into four wealth quartiles) (The DHS Program Wealth
Index 2017). The wealth index consisted of the following
variables: main source of drinking water, type of toilet facility,
sharing of toilet, type of fuel used for cooking, presence of
modern appliances (electricity, solar panels, generator, radio,
television, refrigerator, telephone), ownership of transporta-
tion (bicycle, motorcycle, car), material of the house floor
and roof, ownership of land or a house, ownership of produc-
tive assets (e.g., cattle or a sewing machine), and cash savings.
This wealth index was constructed by the International
Demographic and Health Surveys Program and has been used
in research performed in Kenya (The DHS Program Wealth
Index 2017). Rasch modeling was performed in the original
trial to create the wealth index and then was separated into
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four quartiles (lowest, second lowest, second highest, and
highest) (Gichangi et al. 2018).

The two primary outcome variables used in this study are
measures of gender equality—namely attitudes towards IPV
and decision-making power. Attitudes towards IPV was mea-
sured by the male’s report for the validated Violence Domain
of the Gender Equitable Scale, a 5 question scale regarding
hypothetical violence towards women, with available answers
on a 2-point scale, where 1 = agree and 3 = disagree. Scores
across all questions were summed and categorized into three
levels: high acceptance of IPV (score of 5–11), medium ac-
ceptance of IPV (score of 13), and low acceptance of IPV
(score of 15), where the higher the score, the lower acceptance
of IPV (i.e., higher support for gender norms) (Compendium
of Gender Scales Gender Equitable Men (GEM) Scale n.d.).
Decision-making power was measured by the woman’s report
on decision making for major household purchases, daily
household needs, and visiting family or relatives, with avail-
able answers of (1) Myself, (2) My partner or others, or (3)
Jointly. Each response to the three questions was dichoto-
mized, with a value of 1 if the woman reports that a decision
was made by either herself or jointly, and 0 if the decision was
made by her male partner or someone else. We then created an
index by summing the three dichotomized responses, with a
value of 0 if the woman made no decisions (no decision-
making power), 1 if she made one or two decisions by herself
or jointly (low decision-making power), and 2 if she made all
three decisions by herself or jointly (high decision-making
power).

Data Analysis

We summarized data using descriptive statistics where mean/
SD were reported for continuous variables and proportions
were reported for categorical variables. To make comparisons
between groups, we used Cochran Mantel-Haenszel.
Modeling was performed with a generalized linear mixed
models (GLMMs) framework, accounting for site-level clus-
tering (Breslow and Clayton 1993). We checked the propor-
tional odds assumption using the score test for proportional
odds given in logistic regression (Agresti 2013). The first set
of analyses was gender equality as measured by decision-
making power from the woman’s report, with a categorical
nominal outcome (due to violation of the proportional odds
assumption). We used logistic regression and GLMM to esti-
mate the odds ratio (OR) and corresponding 95% CI. The
second was gender equality as measured by attitudes towards
IPV from the man’s report (with an ordinal outcome), and we
used cumulative logit and GLMM to estimate the parameters
of the model. The intraclass correlation coefficient (ICC) was
calculated to determine variation by clinic site. We chose our
final model for each analysis based on a combination of fac-
tors including conceptual plausibility, individual variable

significance in the model, confounding effect (including
multicollinearity concerns), and two measures of model fit
(Akaike’s Information Criterion and − 2 Log Likelihood,
when appropriate). A two-sided p value of < 0.05 for specific
variables was used to assess the significance of specific vari-
ables, as well as 95% CI not including 1. Proc GLIMMIX in
SAS 9.4 (SAS Institute, Cary, NC) was used for all analyses.

Ethical Approval

The original trial was approved by the institutional review
board of the Kenya Research Medical Institute (IRB no.
485). Written informed consent was obtained from all partic-
ipants. The current data analysis was performed on completely
de-identified data and was deemed by the institutional review
board of the Medical University of South Carolina as not
human subjects research.

Results

Table 1 shows the demographic characteristics of the women
and their male partners. Overall, 1410 women were enrolled
and randomized into the study, and 1217 women were
interviewed at the 3-month follow-up visit. The original study
attempted to reach all 1410 male partners, and 1130 male
partners were interviewed at the 3-month follow-up visit.
Male partners were on average older than the women
(31.4 years versus 26.4 years, respectively), and in 84.7% of
the relationships, the man was older than the woman. For
women, the majority had a primary or lower education
(56.1%), were mostly Protestant or other Christian besides
Catholic (77.7%), were mostly self-employed (51.0%), were
currently married (87.0%), had less than a third or none of the
household expenses met by their earnings (65.5%), and the
vast majority were HIV negative (96.2%). For the men, the
majority had a secondary or higher education (60.1%), were
mostly Protestant or other Christian (67.0%), were either
employed for wages or self-employed (43.8% and 48.8%,
respectively), were currently married (88.8%), and the vast
majority were HIV negative (98.5%). The variables that were
significantly different between male and female partners were
age, education, religion, and employment. Overall, 22.2% of
the men showed high support for hypothetical IPV, 22.2% had
moderate support for IPV, and 55.6% had low support for IPV.
For decision-making power, 12.8% of the women had no
decision-making power, 32.3% of the women had low
decision-making power, and 54.9% had high decision-
making power.

Regarding the bivariate analyses between the demographic
characteristics and gender equality, we found that lower scores
on the Gender Equitable scale (i.e., high acceptance of IPV)
were significantly associated with the following
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Table 1 Characteristics of women attending antenatal care at baseline and characteristics of male partners at month 3 in Central Kenya

Characteristic Women
(n = 1410), n (%)

Male partners
(n = 1130), n (%)

Age (years), mean + SD* 26.4 + 5.4 31.4 + 5.6

Missing 0 18

Age categories*

18–22 (women), 18–28 (men) 382 (27.1) 349 (31.4)

23–26 (women), 29–31 (men) 409 (29.1) 278 (25.0)

27–30 (women), 32–35 (men) 320 (22.7) 260 (23.4)

31–45 (women), 36–64 (men) 299 (21.2) 225 (20.2)

Age discrepancy between partners

Same age or woman is older 170 (15.3) –

Man is 1–5 years older 448 (40.3) –

Man is 6–10 years older 336 (30.2) –

Man is 11+ years older 158 (14.2) –

Missing 298

Level of education*

Primary or lower 791 (56.1) 449 (39.9)

Secondary or higher 619 (43.9) 677 (60.1)

Missing 4

Religion*

Catholic 293 (20.78) 334 (29.6)

Protestant/other Christian 1096 (77.7) 757 (67.0)

Other 21 (1.5) 38 (3.4)

Missing 1

Employment status*

Employed for wages 227 (16.1) 495 (43.8)

Self-employed 719 (51.0) 551 (48.8)

Not employed 464 (32.9) 83 (7.4)

Missing 1

Marital status

Currently married 1227 (87.0) 1002 (88.8)

Not married 183 (12.98) 126 (11.2)

Missing 0 2

Proportion of expenses met by woman’s earnings

None 575 (40.8) –

Less than a third 334 (23.7) –

A third to a half 359 (25.5) –

More than a half 141 (10.0) –

Missing 1

Wealth status

Lowest 300 (24.7) –

Second lowest 306 (25.2) –

Second highest 304 (25.0) –

Highest 305 (25.1) –

Missing 195

HIV status

Positive 9 (0.68) 6 (0.6)

Negative 1277 (96.2) 966 (98.5)

Indeterminate 14 (1.1) –
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sociodemographics: the man being 11+ years older than the
woman, primary or lower for women’s education, primary or
lower for man’s education, man’s employment of out of work
or self-employed, currently married, woman’s HIV status of
positive or did not receive results, and higher wealth status.
Lower decision-making power was significantly associated
with lower women’s age, lower men’s age, lower men’s edu-
cation, women out of work, man’s employment as self-
employed, unmarried couples, low wealth status, and
woman’s HIV status as did not receive results.

Table 2 shows the modeling of attitudes towards intimate
partner violence by sociodemographics. The significant
sociodemographic variables for this model were partner age,
marital status, partner religion, partner education, wealth sta-
tus, and woman’s HIV status. Specifically, compared to part-
ners who were 18–28 years old, those who were 32–35 years
old were more likely to indicate higher acceptance of IPV
(OR, 1.81; 95% CI, 1.19–2.75). Unmarried persons had lower
odds of increasing acceptance of IPV compared to married
persons (OR, 0.59; 95% CI, 0.35–0.97). Partners who report-
ed Bother^ religion were much more likely to have higher
acceptance of IPV compared to those who were Protestant/

other Christian (OR, 4.75; 95%CI, 2.14–10.53). Partners with
a secondary or higher education had lower odds of acceptance
of IPV compared to primary or lower education (OR, 0.42;
95% CI, 0.31–0.59). Those with the second highest or highest
wealth status were more likely to have higher acceptance for
IPV compared to the lowest wealth status (OR, 1.89; 95% CI,
1.20–2.99 and OR, 1.70; 95% CI, 1.02–2.82, respectively).
Partners were more likely to have higher acceptance of IPV
if the woman did not receive her last HIV test result compared
to a negative test result (OR, 6.39; 95% CI, 1.90–21.42).

Table 3 shows the modeling of decision-making power by
sociodemographics. The significant sociodemographics in-
clude partner education and equality in earnings. Compared
to a primary or lower education, partners who had a secondary
or higher education were associated with lower odds of the
woman having low decision-making power compared to high
decision-making power (OR, 0.66; 0.46–0.93). Compared to
women who met none of the household expenses with their
earnings, women who met a third to a half of their household
expenses by their earnings were less likely to have low
decision-making power compared to high decision-making
power (OR, 0.60; 0.37–0.95).

Table 1 (continued)

Characteristic Women
(n = 1410), n (%)

Male partners
(n = 1130), n (%)

I did not receive result 28 (2.1) –

Do not remember/do not wish to say – 9 (0.9)

Missing 82 149

Intervention arm

Standard of care 471 (33.4) 374 (33.1)

Improved invitation letter 467 (33.1) 361 (31.9)

HIV self-testing kits 472 (33.5) 395 (35.0)

Health facility

Embu PGH 168 (11.9) 82 (7.3)

Githunguri Health Center 108 (7.7) 96 (8.5)

Kangeta Health Center 84 (6.0) 82 (7.3)

Kanyakini District Hospital 51 (3.6) 50 (4.4)

Kihara Sub-District Hospital 126 (8.9) 106 (9.4)

Kiritiri Health Center 63 (4.5) 58 (5.1)

Lari Health Center 91 (6.5) 71 (6.3)

Maragua District Hospital 96 (6.8) 89 (7.9)

Mbeere District Hospital 84 (6.0) 65 (5.8)

Meru Level 5 Hospital 207 (14.7) 188 (16.6)

Muthale Mission Hospital 70 (5.0) 62 (5.5)

Nyambene District Hospital 121 (8.6) 110 (9.7)

Tigoni District Hospital 75 (5.3) 25 (2.2)

Uthiru Health Center 66 (4.7) 46 (4.1)

SD, standard deviation

Columns may not total to 100 due to missing values

*p value for comparisons between female and male partners is < 0.05

Glob Soc Welf



Discussion

This study was conducted in order to identify social and eco-
nomic predictors of gender inequality (measured by gender
power imbalance and positive attitudes towards IPV) among
heterosexual couples expecting a child in central Kenya within
the context of a HIV self-testing randomized controlled trial.
Overall, we found higher acceptance of intimate partner vio-
lence among (a) partners with lower education, (b) married,
(c) religion other than Christian, (d) partner’s with higher age,
(e) higher wealth status, and (f) woman not receiving HIV test
results. In addition, we found lower decision-making power
among (a) partners with lower education, and (b) those with a
lack of equality in earnings.

We found that partners with secondary education or higher
were less likely to have higher acceptance of intimate partner
violence compared to those with primary education or lower,

as well as less likely to have a woman with low decision-
making power. This is consistent with studies showing that
secondary or higher education is consistently associated with
high support for gender equality in men (Levtov et al. 2014;
Slegh et al. 2014; Lusey et al. 2017) and associated with
reduced IPV (Vakili et al. 2010; Osinde et al. 2011; Capaldi
et al. 2012). Those who self-identified as Bother^ religion
were much more likely to have higher acceptance of IPV
compared to Protestant/other Christian. A study in
Bangladesh that found women who were Muslim were more
likely to think that IPV was justified compared to any other
religion (Biswas et al. 2017), and one in Ghana showing that
women who were Muslim and Traditional believers were
more likely to approve domestic physical violence compared
to women who were Christian (Doku and Asante 2015).
Partners who were 32–35 were more likely to have higher
acceptance of IPV compared to male partners who were

Table 2 Multivariate modeling for the ordinal outcome of gender inequality (measured by attitudes towards intimate partner violence)

Attitudes towards intimate partner violence
OR (95% CI)

Partner’s age (ref = 18–28)

29–31 1.22 (0.81–1.84)

32–35 1.81 (1.19–2.75)*

36–64 1.39 (0.87–2.23)

Woman’s age (ref = 18–22)

23–26 1.07 (0.73–1.57)

27–30 0.83 (0.53–1.29)

31–45 0.83 (0.51–1.34)

Marital status (ref = married)

Not married 0.59 (0.35–0.97)*

Partner religion (ref = Protestant/other Christian)

Catholic 1.06 (0.76–1.47)

Other 4.75 (2.14–10.53)*

Partner education (ref = primary or lower) 0.42 (0.31–0.59)*

Proportion of expenses met by woman’s earnings (ref = none)

Less than one-third 0.84 (0.57–1.24)

One-third to one-half 0.95 (0.64–1.40)

More than one-half 1.39 (0.85–2.28)

Wealth status (ref = lowest)

Second lowest 1.13 (0.75–1.72)

Second highest 1.89 (1.20–2.99)*

Highest 1.70 (1.02–2.82)*

Woman baseline HIV status (ref = negative)

Positive 2.83 (0.31–25.54)

Indeterminate 0.42 (0.04–4.21)

Did not receive results 6.39 (1.90–21.42)*

Partner HIV status (ref = negative)

Positive 0.21 (0.03–1.71)

Do not remember/did not want to say 2.28 (0.40–12.95)

*95% CI does not include 1
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younger (18–28 years old). This is opposite from a systematic
review showing a negative association of age and IPV, al-
though this systematic review detailed perpetration of IPV,
not acceptance of IPVas was described in this current analysis
(Capaldi et al. 2012), but is in line with a study in South Africa
reporting that higher age was negatively associated with more
equitable gender norms in both men and women (Fladseth
et al. 2015). Those with higher wealth status (second highest

or highest quartile) were more likely to have higher accep-
tance of IPV compared to the lowest quintile. This is opposite
from many studies that show that high income is associated
with less IPV or less justification of IPV (Rani et al. n.d.;
Vakili et al. 2010; Doku and Asante 2015; Biswas et al.
2017). In our study, those that were unmarried were less likely
to report higher support for intimate partner violence com-
pared to those who were married. Research in the

Table 3 Multivariate modeling for the nominal outcome of gender inequality (as measured by decision-making power, reference group = high)

Decision-making power

Partner age (ref = 18–28)

29–31, outcome no power 1.31 (0.67–2.54)

29–31, outcome low power 1.13 (0.73–1.76)

32–35, outcome no power 0.99 (0.49–1.97)

35–35, outcome low power 0.82 (0.52–1.28)

36–64, outcome no power 0.47 (0.19–1.20)

36–64, outcome low power 0.62 (0.37–1.03)

Woman’s age (ref = 18–22)

23–26, outcome no power 0.53 (0.28–1.02)

23–26, outcome low power 0.73 (0.48–1.12)

27–30, outcome no power 0.74 (0.36–1.54)

27–30, outcome low power 0.89 (0.55–1.43)

31–45, outcome no power 0.59 (0.25–1.36)

31–45, outcome low power 0.78 (0.46–1.34)

Marital status (ref = married)

Not married, outcome no power 1.67 (0.71–3.91)

Not married, outcome low power 1.33 (0.79–2.28)

Partner education (ref = primary or lower)

Secondary or higher, outcome no power 0.77 (0.45–1.34)

Secondary or higher, outcome low power 0.66 (0.46–0.93)*

Proportion of expenses met by woman’s earnings (ref = none)

Less than one-third, outcome no power 0.58 (0.27–1.23)

Less than one-third, outcome low power 0.89 (0.57–1.36)

One-third to one-half, outcome no power 0.56 (0.27–1.17)

One-third to one-half, outcome low power 0.60 (0.37–0.95)*

More than one-half, outcome no power 0.39 (0.14–1.05)

More than one-half, outcome low power 0.53 (0.28–1.01)

Wealth status (ref = lowest)

Second lowest, outcome no power 0.85 (0.44–1.66)

Second lowest, outcome low power 0.74 (0.46–1.20)

Second highest, outcome no power 0.55 (0.24–1.27)

Second highest, outcome low power 0.77 (0.47–1.25)

Highest, outcome no power 0.51 (0.20–1.34)

Highest, outcome low power 0.61 (0.35–1.06)

Woman employment (ref = employed for wages)

Out of work (unemployed), outcome no power 1.00 (0.47–2.13)

Out of work (unemployed), outcome low power 1.02 (0.61–1.70)

Self-employed, outcome no power 0.56 (0.25–1.26)

Self-employed, outcome low power 1.30 (0.79–2.14)

*95% CI does not include 1
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Democratic Republic of the Congo found that men who were
unmarried or separated had higher support for gender equality
than those who were married (Lusey et al. 2017). Women who
contributed a third to a half of household expenses with their
own earnings (compared to none) were less likely to have low
decision-making power compared to high decision-making
power. This is consistent with a study that showed women
who were economically dependent on their partners had lower
gender equality (Langen 2005).

Limitations There are a couple of noteworthy limitations in
this study. First, women were excluded if they were concerned
about violence from their male partner if they were to bring
home the HIV self-testing kit. This was expected to bias our
study population to include those with less intimate partner
violence than the general population. However, the participa-
tion rates from eligible women in the original trial were very
high, so very fewwomen self-excluded from participating due
to fear of IPV. Furthermore, there could have been residual
confounders that impacted our observed associations due to
uncollected measurements.

Conclusions

In summary, higher partner’s age, lower woman’s age, mar-
riage, Bother^ or Catholic religion, lower partner’s education,
higher wealth status, and lack of equality in earnings were
found to be associated with gender inequality. This study con-
tributes to the literature on the influence of social and econom-
ic factors on gender inequality, especially in the country of
Kenya and in an HIV-related and pregnancy context. These
results show some promising areas to target to improve these
specific social and economic variables (especially to increase
partner education levels and increase equality in earnings be-
tween partners) or create interventions to targeted populations
(specifically targeted towards different religions or wealth sta-
tuses, or married couples) to potentially improve gender
equality in heterosexual couples expecting a child in Kenya.
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