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The human right to safely give birth: data 
from 193 countries show that gender equality 
does affect maternal mortality
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Abstract 

Background:  While a reduction in the global maternal mortality ratio (MMR) has slowed, newer strategies are 
needed to achieve an ongoing and sustainable reduction of the MMR. Previous studies have investigated the asso-
ciation between health system-related factors such as wealth inequalities, healthcare access and use on maternal 
mortality. However, a women’s rights-based approach to address MMR has not been studied, excluding the health 
system-related factors. This study aimed to analyse the association between gender equality and MMR globally.

Methods:  Using structural equation modelling (SEM), secondary and open access data from the United Nations and 
other international agencies from 193 countries were analysed using structural equation modelling (SEM). Gender-
sensitive variables that represented the theoretical, conceptual framework of the study were selected. The association 
between latent variable gender equality and the outcome, MMR, was examined in the SEM. A second SEM model 
(n = 158) was designed to include two variables related to gender-based violence.

Findings:  The latent variable, gender equality, was negatively associated with MMR (p < 0‧001, Z = –6‧96, 95% CI: 
− 6508.98 to − 3141.89 for Model 1 and p < 0‧001, Z = –7‧23, 95% CI: − 6045.356 to − 3467.515 for Model 2).

Interpretation:  Gender equality was significantly associated with maternal mortality. Investing in higher education 
for women, improving their paid employment opportunities, increasing participation in leadership roles and politics, 
reducing intimate partner violence (IPV) and ending child marriage can significantly reduce maternal mortality.

Keywords:  Gender equality, Women’s rights, Maternal mortality, Empowerment, Structural equation modelling, 
Human rights
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Background
The premature death of a mother devastates the whole 
family. Beyond immense personal suffering to the fam-
ily and loved ones, the trauma of a mother’s death can 
affect children throughout life. Maternal death negatively 
affects neonatal health, child survival, family function-
ing, child education, and the family’s socioeconomic 

status [1, 2]. These effects can have a multi-sectoral and 
intergenerational impact [1]. Maternal death is also mul-
tidimensional, and it can  adversely impact the physical 
and mental health of family members throughout life 
[2]. The 2016 World Development Report suggests that 
approximately 830 women die daily due to complications 
in pregnancy and childbirth [3]. The maternal mortality 
ratio (MMR) ranged from 11 per 100,000 live births in 
high-income countries to 474 per 100,000 in low-income 
countries in 2016 [3]. Most maternal deaths are due to 
entirely preventable direct or indirect causes [4]. In pub-
lished studies from 2003 to 2012, about 73% of maternal 
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deaths were attributed to direct causes such as haemor-
rhage, sepsis and hypertensive disorders, while 27.5% of 
those deaths were due to indirect causes, like pre-existing 
medical disorders and HIV/AIDS [4]. However, mater-
nal deaths due to abortion, obstructed labour, HIV/
AIDs, and indirect causes were often misclassified and 
underreported, and therefore the exact number of mater-
nal deaths might be larger than the estimated figs [4]. 
Under-reporting also occurs due to misattribution, mis-
information, and complex personal and political reasons 
[4]. Indirect causes of maternal death are more complex 
than the known direct causes and, consequently, remain 
poorly addressed in global policies. Non-clinical inter-
ventions, such as improved governance and increased 
gender parity and women’s education, form a large part 
of addressing indirect causes of maternal deaths and have 
been highlighted in the 2014 World Health Organization 
report [5].

For the past several decades, the management of mater-
nal mortality has been chiefly a risk-based approach [6]. 
Maternal risks have been treated using medicines and 
other clinical interventions. Essential interventions are 
directly influenced by women’s autonomy and rights, 
influenced by partner, family, community, culture, and 
religion [7, 8]. Despite its strength in reducing mater-
nal mortality, contraception use largely depends on the 
autonomy i.e. the  decision-making capacity and inter-
personal relationships of a woman and her partner [7]. 
Joint household decision-making between the woman 
and their partners has positive associations with lower 
fertility, longer birth intervals and lower rates of unin-
tended pregnancies [9]. Despite known effectiveness of 
modern contraceptives, an estimated 214 million women 
who wish to avert pregnancy do not use contraception 
due to factors closely related to a lack of reproductive 
and sexual autonomy, such as the experience of part-
ner violence [9, 10]. In 2017, the unmet need of contra-
ception low income countries was 24.52% and low and 
middle-income countries was 14.63%, which has not 
changed much since 2000 [11]. Reduced contraception 
use increases the risk of unintended pregnancies (mis-
timed or unwanted), abortions, and increased risk to 
adverse pregnancy outcomes [12]. Despite these known 
facts, access to modern contraception and abortion ser-
vices remains challenging even in high income coun-
tries. Abortion laws are diverse, and huge variations can 
exist within countries [13]. Moreover, in countries where 
abortion is legal, decriminalised or permitted for psy-
chological reasons, abortion services may not be readily 
available, accessible, or affordable [13]. It is evident that 
we need to look at unmet need of contraception, mater-
nal mortality or other women’s health issues through the 
lens of gender equity.

Indicators of gender equality, such as women’s deci-
sion-making capacity and attitudes towards gender-
based violence (GBV) in the African region, have shown 
a strong association with positive maternal health out-
comes such as low body mass index and facility delivery 
[14]. The socio-political context of the women’s rights 
approach toward maternal health has been neglected 
for a long time despite successful strides in awareness 
and advocacy to improve gender equality. Therefore, 
improving maternal health needs a clear, multi-systemic 
women’s rights-based approach rather than solely con-
centrating on disease-based strategies like essential clini-
cal interventions or family planning. These arguments 
also suggest that equality could be the most crucial 
marker that drives real and sustainable change. In order 
to examine gender equality, there is a need to be able to 
measure its concept accurately. Addressing this vital gap 
in literature can help in designing stronger policies.

Policies to reduce the persistent disadvantage suffered 
by women, such as inequality in education, lack of eco-
nomic opportunities, and overall inequality that affects 
the development of a country, should be at the forefront 
of strategies to improve maternal health [15]. However, 
designing such policies requires extensive research and 
data that accurately define and measure gender equality. 
High-quality research on the effects of gender equality 
on sexual and reproductive health is limited [16]. What 
factors indicate gender equality and what can adequately 
be measured has been extensively debated and remains 
unclear. The World Health Organization (WHO) defines 
gender equality as the ‘equal chances or opportuni-
ties for groups of women and men to access and control 
social, economic and political resources, including protec-
tion under the law’ [17]. However, Lutwyche highlighted 
that “the variables used to monitor the progress of gender 
equality were reductionist variables that fundamentally 
obscure the development of reality” [18]. Reductionism 
drives much of the maternal mortality literature, avoiding 
the underlying, deep-rooted socio-political issues that 
affect women’s rights. GBV, a significant marker of gen-
der equality, is a crucial omission in most gender equality 
literature.

Several issues highlight why women’s rights matter. The 
proportion of time spent undertaking unpaid care and 
domestic work by women is 2.6 times more compared 
to men globally, [19] making them more vulnerable to 
disadvantage and abuse. Women are under-represented 
in business ownership, leadership positions, and poli-
tics [19], thereby reducing their power to negotiate poli-
cies related to gender equality. Governments have been 
unsuccessful in providing essential protection against 
discrimination and violence due to weak laws on gen-
der equality. Seventeen out of the 20 countries with the 
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lowest female-employment-population ratios do not have 
nondiscrimination laws [19]. More than 45 countries 
do not have legislation on domestic violence or sexual 
harassment, and in 37 countries, rape perpetrators are 
exempted from prosecution if they marry the victim 
[20]. These unacceptable scenarios urge researchers to 
discover newer perspectives in analysing gender equal-
ity markers and substantiate their effect on maternal 
mortality. However, markers of gender equality, such as 
women’s education, employment, leadership roles, GBV 
and maternal health, have rarely been analysed concur-
rently. In another cross-sectional study, the indicators of 
gender equality were found to have a significant impact 
on under-five child mortality [21]. A systematic review 
has shown a concurrent effect of gender equality on child 
mortality; however, there are several knowledge gaps in 
the literature on gender equality and its impact on mater-
nal health [22]. The review also indicated that a women’s 
rights-based approach is needed to improve maternal 
health globally [22]. Therefore, this study aimed to esti-
mate the effect of gender equality markers on the reduc-
tion in maternal mortality for 193 countries.

Methods
Conceptual framework
The hypothesised conceptual framework provides an 
overview of micro- to macro-level changes that can 
occur if different factors of gender equality are addressed 
in a policy. Education, paid employment, participa-
tion in leadership and parliament, reduction of GBV 
and child marriage can help to improve autonomy and, 
thereby, the motivation to use healthcare services and 
contraception [21, 22]. education can increase aware-
ness about self-care, self-worth and self-awareness and 
help women reciprocate proactively to healthcare-
related issues and messages [23]. As a result, women 
can become inclined to take early healthcare decisions, 
[23] a crucial factor for detecting complications in preg-
nancy. Education can also improve the opportunity for 
women to participate in paid employment and improve 
their career path compared to women who had no edu-
cational opportunity. Paid work enables empowerment 
and autonomy [24]. Moreover, financial autonomy is 
a vital aspect necessary for supporting the healthcare 
needs of women and their children [7, 24]. Participation 
of women in leadership and parliament helps in bring-
ing attention to organisational and policy-level changes 
in favour of gender equality and reproductive health [25, 
26]. Factors such as equal pay, parental leaves, childcare 
support and equal opportunities for women can help 
to enhance further women’s autonomy in both general 
and reproductive healthcare. The absence of violence 
and child marriage can improve autonomy [10, 27] and 

can provide an opportunity to fully participate and grow 
in all other domains of gender equality, such as educa-
tion, paid employment and participation in leadership 
and parliament [21]. As a result of all these factors, 
healthcare service utilisation and contraception use can 
improve, resulting in a reduction in maternal mortality 
[22]. Figure 1 below was constructed using the existing 
literature and discussion with content experts regarding 
the directional relationships among variables that show 
the study’s conceptual framework.

Study design
This study was a population-level analysis of open-
source, secondary data between 2000 to 2017. The unit 
of analysis comprised aggregated summary statistics of 
relevant variables for each country. We have applied an 
identical research methodology reported in Bagade et al.
(2022) [21] Free and open access data was retrieved from 
January 2018 to October 2018 from seven international 
organisations for 512 gender-sensitive variables repre-
senting 193 countries, free for public use under the Crea-
tive Commons Attribution 4‧0 (CC-BY 4‧0) international 
license [28–34]. Except for the Maternal Mortality Rate 
(MMR) variable, all other variables are the same as in the 
previous study [21]. Data cleaning and statistical analysis 
were performed using MS-Excel® and Stata 15®. Table 1 
summarises the details of the variables used for the cur-
rent study. Justification and description of backfilling 
method for data completeness are mentioned in Bagade 
et  al.’s publication [21]. Multicollinearity was tested and 
found to be acceptable. Refer to Bagade et al. (2022) for 
further details of the study methods, handling of miss-
ing data, [21] and to the supplementary materials of this 
study for the detailed list of data sources, variables and 
their definitions.

Statistical analysis
We designed two Structural Equation Models. Model 
1 included nine variables, namely, literacy rate, primary 
education attainment, secondary education attainment, 
tertiary education attainment, waged and salaried work-
ers, female employers, female share in leadership roles 
and their representation in parliament for 193 coun-
tries. Model 2 was a subgroup analysis that included two 
extra variables: IPV and child marriage for 158 nations. 
Thirty-seven countries with both missing variables were 
excluded in the Model 2 analysis.

Gender equality was specified as a latent variable 
with paths to the observed variables. The outcome vari-
able was MMR, and a covariance arrow indicated a cor-
relation between latent (gender equality) and outcome 
(MMR) variables. Similar to our previously published 
study by Bagade et  al., SEM estimates were analysed 
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using maximum likelihood with missing values option 
and robust variance estimation (Huber/Whites/sand-
wich) to account for the non-normality and heterosce-
dasticity present in the variable distributions [21, 35–37]. 
The model estimates were assessed for the goodness of fit 
using a range of metrics, and statistical significance was 
indicated by p < 0‧05. The SEM diagrams for both models 
are mentioned in Figs. 2 and 3 below.

Results
Convergence was achieved in both the SEMs. The model 
estimates demonstrated that the indicators of gender 
equality (primary, secondary and tertiary education 
attainment, waged and salaried employment, female 
employers and women’s representation in leadership 
roles) were statistically significantly associated with 
MMR. As gender equality increased, MMR decreased (Z 
score = − 6‧95, CI: − 5608.979 to − 3141.895, p < 0‧001, 
n = 193 for Model 1, and Z = –7‧23, CI: − 6045.356 to 
− 3467.515, p < 0‧001, n = 158 for Model 2). Addition-
ally in Model 2, child marriage and IPV were found to 
be negatively associated with gender equality. In both 
models, the coefficients of the hypothesised associations 
were an excellent fit for the observed data. The following 
tables show the different components of the SEM results. 

Tables 2 and 3 show the variable summaries, where the 
means of variables are reported as percentage per popu-
lation. Tables 4, 5, 6 and 7 have the estimation results and 
model variance, whereas Table 8 contains goodness of fit 
indicators, namely, Goodness of fit index, Akaike Infor-
mation Criterion and the Bayesian Information Criterion 
of both the models.

Discussion
Improvement in gender equality significantly reduced 
maternal mortality. Attainment of education at primary, 
secondary and tertiary levels, waged and salaried employ-
ment, female employers, participation in leadership roles 
and representation in parliament improved gender equal-
ity, whereas IPV and child marriage adversely affected 
gender equality. The findings of the study are similar to 
the previous research by the same researchers that ana-
lysed the effect of gender equality on under-five child 
mortality [21]. However, this is the first time that a con-
ceptual framework of gender equality has been proposed 
in maternal mortality and analysed using data from 193 
countries. The attempt to provide a starting point for 
using a women’s rights approach towards policy changes 
in health is novel, bold and complex, but not without 
some limitations.

Fig. 1  Hypothesised conceptual framework of the relationships between indicators of gender equality and maternal mortality
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We used a gendered lens and women’s rights-based 
approach toward maternal health, but the study was not 
without limitations. Causes of maternal death are multi-
systemic, ranging from the health system to geographical, 
economic and socio-political issues. Numerous con-
founders and covariates that affect maternal health may 
have affected the results of the study. Secondly, this study 
used summary statistics, and data reporting remained 
weak, primarily where GBV was concerned. However, the 
statistical method, SEM, and the optimisation methods 

used in our study assisted with analysing a small sam-
ple with missing observations. Causal relationships can-
not be established due to challenges in data reporting by 
international agencies that mainly depend on the quality 
of data reported by different countries. Although, this 
challenge highlights the need for better reporting of vari-
ables identified in our study. We have recognized the spe-
cific variables that were associated with gender equality. 
The literature is scarce on studies that include GBV as a 
core component of gender equality; therefore, the study 

Table 1  Details of all variables used for analysis to backfill missing data

a  Variables used to backfill missing data; b The variable name used in the structural equation model (SEM) after backfilling data from proxy variables; NA = Not 
applicable

No. Variablesa Missing data 
(n = 193) (%)

Variable name used in SEMb Missing data 
after backfilling 
(%)

1 Literacy rate 21.76 NA

2 Main variable:
  Primary education attainment

29.53 Primary education attainment 2.07

Proxy variables:
  Secondary enrolment—gross

5.18

  Secondary enrolment—net 11.92

  Progression to secondary school 16.58

3 Main variable:
  Post-secondary education attainment

25.91 Secondary education attainment 6.22

Proxy variables:
  Upper secondary education attainment

25.39

  Lower secondary education completion 25.91

  Tertiary school enrolment—gross 10.36

  Education attainment—short tertiary 25.39

4 Main variable:
  Education attainment—short tertiary

25.39 Tertiary education attainment 23.83

Proxy variables:
  Education attainment—bachelor’s

49.74

  Education attainment—master’s 54.40

  Education attainment—doctoral 62.18

5 Main variable:
  Firms with female ownership

25.39 Leadership participation 12.44

Proxy variables:
  Households with a female head

62.69

  Firms with a female in senior or middle management 50.26

  Firms with females at top management 34.20

6 Main variable:
  Child marriage

41.28 Child marriage 22.15

Proxy variables:
  Married before 18 years of age

36.27

  Married before 15 years of age 36.27

7 Wage and salaried workers 8.29 NA 8.29

8 Female employers 8.29 NA 8.29

9 Vulnerable employment 8.29 NA 8.29

10 Female representation in parliament 0.52 NA 0.52

11 Intimate partner violence 44.04 NA 44.04

12 Maternal mortality rate 6.74 NA 6.74



Page 6 of 12Bagade et al. BMC Pregnancy and Childbirth          (2022) 22:874 

is a vital contribution to the literature. The variables used 
for both statistical models can be used as a benchmark 
for collecting and reporting data on gender equality. The 
crucial findings of our study will significantly contrib-
ute to the existing literature and pave the way for future 
researchers to use a women’s rights approach toward 
development policies.

Measuring gender equality beyond education-only 
indicators will help develop a structured approach 
toward policies. However, female education is an 
important marker of gender equality, so much so that 
the MDG goal on gender equality prioritised improv-
ing equality in education [38]. Female literacy and level 
of education have a strong relationship with maternal 
mortality globally [23]. Maternal mortality is low in 
countries where women’s status is high, especially when 
women are educated [39]. Education improves health 
awareness and response to health-related messages, and 
a higher education level attainment improves autonomy 
and motivation to seek healthcare. Importantly, contra-
ception use has been found to increase among women 

with higher education [40]. Educated women have a 
better capacity to analyse the contraceptive choices 
that better suit their needs [41]. More extended dura-
tion of female education can enhance chances of paid 
employment, control fertility, prevent child marriage, 
delay fertility, and thereby reduce the risk of maternal 
deaths [23, 40]. Strategic policies to improve funding for 
the higher education of women can yield better health 
outcomes than focusing only on literacy rate or primary 
education, which, according to our study results, should 
be considered necessary but insufficient conditions for 
gender equality.

Paid employment relates to women’s financial auton-
omy [42]. Financial autonomy involving several dimen-
sions, such as achieving economic independence, having 
control over one’s monetary affairs and exercising agency 
concerning household and personal spending, is an 
essential factor in couple relationships [43]. Financially 
independent women were more likely to have better 
health outcomes than men in their later lives [42]. Waged 
and salaried employment status and self-employed 

Fig. 2  SEM Model 1
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women who are employers are significantly associated 
with improving gender equality.

In this study, the proportion of women represented in 
the lower or upper house of parliament showed a strong 
association with gender equality and a reduction in 

maternal deaths. Parliamentarians play a vital role in con-
necting population policies and social development, as 
the gender of legislators influences their policy priorities 
[44]. Thus, women’s empowerment in the political land-
scape has the potential to change society [44]. Female 

Fig. 3  SEM Model 2 (subgroup analysis)

Table 2  SEM Model 1 variables summary statistics

Variable name n Missing data (%) Mean (%) Std dev. Min. Max.

1 Literacy rate 151 21.76 77.97 24.90 13.96 99.99

2 Primary school education attainment 189 2.07 74.97 26.46 2.56 118.69

3 Secondary school education attainment 181 6.22 22.15 18.90 0 104.67

4 Tertiary education attainment 147 23.83 18.39 15.18 0 63.69

5 Waged and salaried workers 177 8.29 56.50 31.64 1.03 99.61

6 Female employers 177 8.29 1.81 1.45 0.04 10.77

7 Women in leadership roles 169 12.44 34.96 15.96 2.2 86.8

8 Women in parliament 192 0.52 21.27 11.77 0 61.3

9 Maternal mortality ratio 180 6.74 171.14 233.53 3 1360
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parliamentarians are strong advocates of child health and 
women’s rights policies [44]. Democracy is more robust 
only when it is fully inclusive of the population it repre-
sents, and women representing half the global popula-
tion should have equal status and participatory rights 

in the parliament of a country [26]. Researchers have 
shown that female legislators have supported and advo-
cated health, education, and gender equality policies 
[25]. Female parliamentarians emphasise policies that 
prioritise not only women but children, ethnic and racial 

Table 3  SEM Model 2 (subgroup analysis) summary statistics

Variable name n Missing data (%) Mean (%) Std dev. Min. Max.

1 Literacy rate 132 16.46 75.67 25.77 13.96 99.98

2 Primary school education attainment 155 1.90 71.49 27.58 2.56 118.69

3 Secondary school education attainment 149 5.70 19.14 16.78 0 75.15

4 Tertiary education attainment 123 22.15 16.80 14.56 0 58.57

5 Waged and salaried workers 152 3.80 52.16 31.37 1.03 99.61

6 Female employers 152 3.80 1.815 1.51 0.04 10.77

7 Women in leadership roles 148 6.33 34.31 15.65 2.2 86.8

8 Women in parliament 158 0 21.86 12.195 0 61.3

9 Intimate partner violence prevalence 107 32.28 28.35 13.74 6.1 67.6

10 Child marriage 123 22.15 23.49 15.06 1.6 76.3

11 Maternal mortality ratio 154 2.53 194.70 244.46 3 1360

Table 4  SEM Model 1 estimation results

Variable Coefficient Standard error Z-score p-value 95% Confidence interval
Literacy rate 1 (constrained)

Primary school education attainment 1.03 0.08 13.86 < 0.001 0.89 1.18

Secondary school education attainment 0.62 0.063 9.95 < 0.001 0.50 0.75

Tertiary education attainment 0.51 0.05 9.52 < 0.001 0.41 0.62

Waged and salaried workers 1.22 0.08 16.17 < 0.001 1.07 1.37

Female employers 0.02 0.003 4.01 < 0.001 0.008 0.02

Women in leadership roles 0.15 0.05 3.12 0.002 0.05 0.24

Women in parliament 0.07 0.04 1.95 0.052 −0.0005 0.15

Mean maternal mortality ratio 163.06 16.62 9.81 < 0.001 130.48 195.64

cov (mmr, gender_equality) − 4375.437 629.3697 −6.95 < 0.001 −5608.979 −3141.895

Table 5  Model 1 variance

var(e.literacy_1) Coefficient Standard Error 95% Confidence interval

128.5385 26.30413 86.06829 191.9655

var(e.prim_edu_1) 164.553 25.04261 122.114 221.7413

var(e.sec_edu_1) 163.5088 36.60976 105.4281 253.5864

var(e.tertiary_edu) 107.9031 16.65968 79.72835 146.0343

var(e.wage_salaried1) 228.0603 33.22057 171.4189 303.4175

var(e.employers1) 1.971189 0.5464386 1.144892 3.393846

var(e.leadership_1) 242.3653 27.20359 194.5045 302.0029

var(e.parliament1) 135.1825 14.13872 110.1269 165.9387

var (mmr_modelled_est1) 53,678.92 9851.989 37,460.89 76,918.27

var (gender_equality) 505.7647 73.01678 381.1196 671.1749
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minorities, and marginalised populations [25]. Decisions 
made by female politicians are helpful in peace-building 
negotiations and post-conflict recovery [25]. Improved 
public provision of antenatal services and childhood 
health services was evident in some states of India, where 
there were more female parliamentarians [45]. A 10% 

increase in female representation in politics can decrease 
neonatal mortality by 2.1% [45].

Female leadership representation is another crucial 
marker of gender equality [46]. Women in leadership 
positions indicate a society that has reduced barriers 
that discriminate against women because of their gen-
der [46]. Equal participation in leadership positions 
can discourage workplace discrimination and promote 
an ideal, highly productive workforce [46]. Our study 
revealed a strong association between the percentage 
of female leaders and maternal mortality. We could 
not find studies that have analysed this relationship, so 
more studies are needed to find the possible mecha-
nisms of how leadership roles improve maternal health.

GBV has become a global issue of epidemic proportion, 
affecting millions of people’s physical and emotional well-
being over the life course. Despite international efforts, 

Table 6  SEM Model 2 (subgroup analysis) estimation results

Variable Coefficient Standard Error Z-score p-value 95% Confidence interval
Literacy rate 1 (constrained)

Primary school education attainment 1.033 0.07 14.60 < 0.001 0.89 1.17

Secondary school education attainment 0.5 0.06 9.71 < 0.001 0.44 0.66

Tertiary education attainment 0.47 0.05 9.33 < 0.001 0.37 0.57

Waged and salaried workers 1.19 0.07 16.02 < 0.001 1.04 1.33

Female employers 0.02 0.004 4.23 < 0.001 0.009 0.03

Women in leadership roles 0.12 0.05 2.69 0.007 0.03 0.22

Women in parliament 0.099 0.04 2.50 0.012 0.02 0.17

Intimate partner violence −0.19 0.05 −3.61 < 0.001 −0.29 −0.09

Child marriage −0.52 0.05 −10.74 < 0.001 −0.62 − 0.43

Mean Maternal mortality ratio 192.05 19.40 9.90 < 0.001 154.02 230.08

cov (mmr, gender_equality) − 4756.436 657.6246 −7.23 < 0.001 −6045.356 −3467.515

Table 7  Model 2 variance

var(e.literacy_1) Coefficient Standard error 95% Confidence interval

140.5218 26.20233 97.50455 202.5175

var(e.prim_edu_1) 178.813 28.14916 131.3412 243.443

var(e.sec_edu_1) 118.0998 20.83857 83.57099 166.8947

var(e.tertiary_edu) 95.56875 16.20038 68.55263 133.2317

var(e.wage_salaried1) 197.7267 30.00076 146.8635 266.2054

var(e.employers1) 2.097429 0.6255123 1.169056 3.763046

var(e.leadership_1) 234.797 29.97203 182.8252 301.543

var(e.parliament1)| 142.5243 16.21567 114.0364 178.1288

var(e.child_marriage_0)| 100.9026 15.83051 74.19221 137.2292

var(e.IPV) 167.3436 26.0699 123.3114 227.0988

var (mmr_modelled_est1) 59,072.96 10,724.7 41,385.96 84,318.8

var (Gender_equality)| 545.036 75.48362 415.4702 715.0075

Table 8  Goodness of fit comparison Model 1 v. Model 2 subgroup 
analysis

Factor Model 1 Model 2 
(subgroup 
analysis)

n 193 158

Goodness of Fit Index 0.929 0.939

Akaike information criterion 13,002.02 12,776.05

Bayes information criterion 13,090.12 12,877.12
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standard classification and enough data for variables 
measuring GBV have remained a challenge. In this study, 
the prevalence of child marriage and IPV was negatively 
associated with gender equality. IPV negatively affects 
women’s reproductive health outcomes [10]. GBV and 
other indicators of gender equality are significantly asso-
ciated with women’s autonomy. Policies to strengthen 
healthcare interventions, clinical care, and family plan-
ning are undermined by women’s fundamental rights and 
autonomy issues [47]. In low and middle-income coun-
tries, decision-making regarding access and use of skilled 
maternal healthcare services is influenced by the values 
and opinions of husbands, mothers-in-law, traditional 
birth attendants, religious leaders, and other family and 
community members rather than the individual women 
[48]. Women’s lack of autonomy directly affects maternal 
health outcomes such as antenatal care utilization, skilled 
attendance at birth, and contraception use [47]. Therefore, 
through policies addressing gender equality, women’s 
empowerment is the only way to improve their autonomy 
and reproductive health-seeking behaviour [48].

More than 50 years since the Alma-Ata Declara-
tion, which promised health for all by 2000, prevent-
able maternal deaths are still high. Treaties such as the 
Convention on the Elimination of all Forms of Dis-
crimination Against Women, the Beijing Declaration 
Plan of Action, and the International Conference on 
Population and Development’s Plan of Action strat-
egised the movement toward gender equality [49]. 
However, unanticipated conflicts, natural disasters, 
epidemics and war during the past two decades have 
slowed the progress in strengthening women’s rights. 
Further, the economic downturn due to the COVID-19 
pandemic is predicted to impact gender equality sig-
nificantly [50]. While arguments for defining gender 
equality were justified, researchers have struggled to 
find a common consensus of alternatives to address the 
vast research gaps. Our study has tried to fill a signifi-
cant gap in the literature and has been a momentous 
step in strategic thinking about the effects of gender 
equality on maternal health. We now have the exact 
list of variables that need to be continuously moni-
tored and reported to analyse progress. However, we 
have also identified several gaps in the literature that 
will require numerous more studies that keep women’s 
rights at the centre of women’s health, rather than just 
a disease-centred approach.

Conclusion
Reforms to address women’s rights are the most urgent pri-
ority to expedite better health for future generations. Gen-
der equality intersects all other global developmental goals, 

and its importance is beyond just women’s well-being. The 
multi-sectoral policy emphasis on gender equality can 
instigate change that can directly reduce overall inequal-
ity worldwide. Increasing funding for higher education, 
improving opportunities for paid employment, increas-
ing women’s representation in leadership and politics, and 
strengthening laws and policies to eliminate child mar-
riages and IPV is the key recommendations concluded 
from the study. To achieve this, we need united global lead-
ership, consistent advocacy, and most of all, a political will 
to focus on women’s rights at the national level.
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