Atif et al. BMC Pregnancy and Childbirth (2023) 23:516 BMC Preg na ncy a nd Ch i |d b| rth
https://doi.org/10.1186/512884-023-05814-z

: , : ®
The impact of partner’s behaviour e

on pregnancy related outcomes and safe
child-birth in Pakistan

Muhammad Atif'", Muhammad Faroog', Muhammad Shafig?, Gohar Ayub® and Muhammad llyas*

Abstract

Background Pakistan is one of the nations with the worst statistics for pregnancy-related outcomes. Health pro-
grammes in underdeveloped nations frequently ignore the role of partners in maternal health, which is a crucial
contributing factor in these worst situations. This research study aims to explore the role of husbands in maternity
care and safe childbirth in Pakistan.

Methods The data for this study comes from the Pakistan Maternal Mortality Survey 2019. The k-Modes clustering
algorithm was implemented to generate clusters from the dataset. Cluster profiling was used to identify the problems
in pregnancy-related outcomes in cases where women live away from their partners. The chi-square test and logistic
regression model were fitted to identify the significant factors associated with women’s health and safe childbirth.

Results The finding of the study reveals that the partner’s support during and after pregnancy plays a vital role

in maternal health and safe child-birth. It was revealed that the women living away from their partners have certain
health problems during pregnancy. These problems include Vaginal bleeding, Excessive vomiting, Chest pain, Cough,
High B.P, Excessive weight gain, Body aches, Swelling of feet, and Swelling of the face. This also leads to complications
and health problems in the postpartum period. Due to a lack of antenatal care from the spouse during pregnancy,
the women who lived away from their partners lost their pregnancies.

Conclusion The study concludes that the husband’s emotional and financial support substantially impacts the over-
all health of expecting mothers and the safety of delivery in Pakistan. Given its potential advantages for mother

and child health outcomes, male engagement in health education must be acknowledged and addressed. The
finding of the study is of immense importance, as it guides the policymakers to arrange various awareness programs
for the male partners to support their pregnant spouse and provide proper antenatal care.
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their relationship, and the help of friends and family
becomes more critical [1, 2]. Maryam et al. [3] showed
that the spouse’s support affects the emotional and physi-
cal health of a woman during pregnancy.

By responding to problems, requesting medical atten-
tion, covering travel expenses, and managing household
resources, men can reduce several risk factors of mater-
nal mortality [4, 5]. In addition, research has shown that
men’s involvement in pregnancy outcomes significantly
helps lowering teenage pregnancy, maternal and infant
mortality, risky abortions, and fertility rates. Although,
the care a mother receives before, during, and immedi-
ately after childbirth is crucial to the health and life of
the mother and infant. However, in many countries, hus-
bands’ contributions to women’s health and delivery are
frequently neglected. Men, for instance, have minimal
experience with or awareness of maternal health in South
Asian context [6, 7].

The ignorance on the part of the male partner can
influence several factors. These factors include delays in
the decision of availing health care facilities, attaining
antenatal care, and availing health care facilities before,
during, and after pregnancy. These are the major con-
tributing factor to raised maternal mortality and child
death ratio [8]. However, awareness regarding men’s con-
tributions to preserving pregnancy outcomes has grown
recently [9, 10].

Naushin [11] argues that socioeconomic and demo-
graphic factors substantially affect the decision-mak-
ing on reproductive behaviour. For example, women’s
empowerment may help explain why women want fewer
children and use contraception more regularly. In addi-
tion, the rising involvement of Pakistani women in family
decision-making affects fertility outcomes, which are key
policy objectives.

Pakistan has achieved a decline in maternal and neo-
natal mortality rate since 1990, yet there has been a
small gain in these outcomes comparatively to other
countries [12]. Stillbirth and pregnancy lost have rarely
been addressed and remains under-reported in Pakistan
[13]. Causes for these poor outcomes potentially include
women of reproductive age being poorly educated,
anaemic, and delivering a high percentage of preterm
and low-birth weight babies [14]. In Pakistan, males are
crucial in the decision-making process for family mat-
ters, particularly when it comes to reproduction [15].
Therefor, it is important to explore the role of husband
in providing Antenatal care and ensure safe childbirth.
Several studies have been conducted to discuss this issue,
but all of these studies consider socio-demographic fac-
tors. To our knowledge, so far, no study has examined the
role of a husband in antenatal care before, during, and
after his wife’s pregnancy. Therefore, this study aimed to
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assess male involvement in providing antenatal care to
their wife in Pakistan. The objective of this research is to
examine the role of the husband’s attitude on the physi-
cal health of pregnant women. This will help understand
males’ awareness and serve as a guide for primary care
physicians and reproductive health targeted programs.

Literature review

Maryam et al. [3] discovered that emotional and financial
support from partners can significantly reduce stress lev-
els in expectant mothers. They also observed that when
partners actively participated in prenatal meetings, it led
to a decrease in the stress levels experienced by expectant
mothers. women who perceive their spouse as supportive
during pregnancy tend to experience a greater sense of
adequacy and higher relationship satisfaction in the post-
partum period. While, Powell and Karraker [16] empha-
sized that women feel more adequate postpartum period
and higher relationship satisfaction when they sense a
supportive spouse during pregnancy. Contrary, lack-
ing support of the spouse during pregnancy has a nega-
tive association with the emotional well-being of wives,
resulting in an increased risk of negative pregnancy out-
comes and postpartum period [17]. Similarly, Bhuiya
and Chowdhury [18] highlighted the lower chances of
survival for children of divorced mothers compared to
non-divorced mothers. Suresh and Balram [19] stressed
the significance of educating and empowering males
regarding pregnancy complications to improve maternal
and neonatal health outcomes. spouses who have knowl-
edge about complications during pregnancy and child-
birth are more likely to actively support their wives in
seeking antenatal care, opting for institutional deliveries,
and receiving postnatal assistance. Their understanding
of these complications plays a crucial role in promoting
birth preparedness [20]. Furthermore, Spousal accom-
paniment during women’s health assistance is associated
with increased utilization of skilled maternal health ser-
vices, as reported by Rahman et al. [21] and Adeniran
et al. [22]. It is recommended to implement special ini-
tiatives that encourage partners to accompany their
wives and raise awareness about maternal health issues.
Additionally, Yargawa and Leonardi-Bee [23] found that
male involvement in pregnancy-related outcomes leads
to a lower risk of postpartum depression and improved
utilization of maternal health services. Women with sup-
portive partners are more likely to receive skilled birth
attendance and proper postnatal care. Mannion et al.
[24] emphasized the significance of partner support in
enhancing breastfeeding confidence and sustainability.
Partner support, including vocal motivation and active
participation in breastfeeding practices, plays a cru-
cial role in empowering mothers in their breastfeeding
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journey. Furthermore, Mohammed et al. [25] empha-
sized the need for interventions that focus on enhancing
partner support to improve pregnancy-related outcomes,
such as reducing prenatal stress, depression, and smok-
ing among pregnant women. Interventions targeting
partner support can have a positive impact on pregnancy
outcomes and contribute to better overall maternal and
infant health. Overall, the literature suggests that partner
support plays a crucial role in promoting maternal well-
being and positive pregnancy outcomes, highlighting the
need for interventions to enhance partner involvement
and support during pregnancy.

Research objectives

The National Institute of Population Studies (NIPS) exe-
cuted a survey in 2019 intending to provide up-to-date
estimates of essential demographic and health indicators.
Particularly, the survey was designed and carried out to
assess whether Pakistan stands on maternal health indi-
cators and how well the country is moving toward these
targets. In light of these goals, this study was conducted
to achieve the following objectives:

+ To assess the impact of partner support during preg-
nancy on maternal health.

+ To asses the impact of partner support on postpar-
tum problems

« To assess the impact of pregnancy related problems
on safe child-birth.

Research methodology

Universe of the study

The sampling universe of 2019 survey includes the urban
and rural regions of the four provinces of Pakistan (Pun-
jab, Sindh, Khyber Pakhtunkhwa (KP), and Balochistan),
Azad Jammu and Kashmir (AJK), and Gilgit Baltistan
(GB). Restricted military and protected areas were
excluded from the sample. Below is the details of impor-
tant variables included in the study:

“Partner relationship” variable

Partner’s support may be particularly encouraged dur-
ing antenatal care and potentially modifiable target to
improve pregnancy outcomes. The survey collected data
on a dichotomous variable Partner Relationship: preg-
nant women living with and away from their partner.
Women living with their partners was the reference cat-
egory. The class of pregnant women living away from
their husbands consists of widowed, divorced, and legally
separated women in Pakistan. Partner behavior refers
to the actions, attitudes, and involvement of a woman’s
spouse in relation to various aspects of her life, including
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health and well-being. In the context of this study, part-
ner behavior may specifically refer to how a wife’s partner
influences or impacts her health behaviors, decision-
making, and maternal health outcomes.

Problems in pregnancy related outcomes

The women provided information on a range of prenatal
health complications. These health complications were
divided into three major categories i.e. problems dur-
ing pregnancy, problems during labour and delivery, and
problems during postpartum.

Data source

The data for this study comes from the Pakistan Mater-
nal Mortality Survey (PMMS) 2019 conducted by the
NIPS under the umbrella of Ministry of National Health
Services, Regulations and Coordination. Data collection
was carried out between 20 January and 30 September
2019. ICF offered the technical assistance through DHS
Program, and was funded by the United States Agency
for International Development (USAID). Other agen-
cies that facilitated the successful execution of the sur-
vey includes United Nations Population Fund (UNFPA),
Department for International Development (DFID), and
Bill and Melinda Gates Foundation. The PMMS used a
multistage and multi-phase cluster sampling methodol-
ogy based on the sampling frames derived from the 6%
Population and Housing Census, conducted by the Paki-
stan Bureau of Statistics (PBS) in 2017 [26]. The data is
openly available on The Demographic and Health Sur-
veys (DHS) Program and can be downloaded from the url
http://dhsprogram.com.

Missing cases

Generally, the missing rate was very low on all factors,
including only 6.9% missing values in the Partner Rela-
tionship, 2.6% in age, and 2.9% in marital status vari-
ables. However, cultural barriers play a role in causing
high non-response in pregnancy-related problems and
pregnancy loss variables. The variables problems during
pregnancy, problems during labour and delivery, prob-
lems in postpartum, and pregnancy loss have 52.5%,
57.6%, 52.5%, and 2.6% missing values, respectively.
The pairwise deletion method was used in the analysis
to overcome such a large number of missing cases. The
pairwise deletion approach is suitable in situations where
the statistical technique uses cases containing some miss-
ing observations. This procedure deletes the particular
observation if the variable under consideration has a
missing value. However, this observation can still be used
in the analyses while analyzing other variables with non-
missing values [27, 28].
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Statistical methods

Cluster analysis

In order to facilitate the process of data analysis, as a
first step, descriptive techniques were implemented for
data summarization. The tables and figures were used
to describe the variables. Furthermore, the clustering
approach was adopted to identify women facing simi-
lar problems during pregnancy and delivery. The clus-
tering technique is an unsupervised learning problem
that involves the designation of natural subgroups in
a large dataset [29]. The goal of this stage was to iden-
tify women with similar health conditions. The features
that were chosen for clustering of the dataset include
Virginal Bleeding, Jaundice, Vomiting, Sever Headache,
Weakness, Coma, Chest pain, Cough, High B.P, weight
gain, Body aches, Swelling/feet, Swelling/face, Fits/
Seizures, Fever, Lower Abdomen Pain, General Abdo-
men Pain, Blur vision, Shortness of Breath, Diabetes,
Micturition, Puss in Urine, Anemia, and Weight Loss.
Once the clusters were identified, profiling of each
segment were carried out on the attributes, including
women living with and away from husband, Region of
residence, and age. Profiling each segment obtained as
a result of cluster analysis will help identify problems
that pregnant women suffer in the case of non-support-
ive male partners [30].

Clustering parameters

The clustering process was done using the flexclust()
package in R-software [31]. The choice of parameters
used in the cluster analysis was as follows:

+ Algorithm: The k-Modes clustering technique was
applied to the variables included in the study to
identify the hidden patterns and natural sub-groups
in the data. As most of the variables included in the
study are categorical, so we decide the k-Modes algo-
rithm instead of k-means. The portioning clustering
was decided due to its speed and capacity to operate
with large datasets.

+ Number of clusters (k): The partitioning cluster-
ing algorithm requires the number of clusters as an
input parameter. However, by nature, clustering is an
unsupervised analysis process; therefore, the optimal
number of clusters is case-dependent. In this article,
we were not concerned about having equally sized
clusters with clear dividing boundaries but rather
clusters that represent different combinations of the
clustering features in order to create user profiles
with different interests and contexts. After some
experimentation, we found that k = 3 clusters were
suitable for our dataset.
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+ Similarity measure: One of the important param-
eter, while clustering a dataset, is to decide a distance
function that can be used for computing the prox-
imity between cases. We used the Gower Distance
function, which is suitable for computing the dis-
tance between categorical variables.

Inductive statistical tests

In the second step, Inductive statistical tests including
chi-square were perform to statistically test the associa-
tion between various variables of interest. The chi-square
test for independence likens two variables to determine
if they are correlated [32]. The chi-square tests were con-
ducted to explore the relationship between postpartum
problems with Partner Relationship during pregnancy.
Statistical significance was established at p-values of
< 0.05.

Logistic regression

Finally, a bi-variate logistic regression model was used to
associate the loss of pregnancy (Y) with the prominent
problems during pregnancy and problems during labour
(X). Logistic regression is a classification algorithm used
to predict a binary outcome based on a set of independ-
ent variables [33-35]. In this section, we attempted to
estimate the likelihood that a pregnancy would be lost
(yes or no) due to various pregnancy and labor-related
issues. Below is the mathematical description of the
model used in this research article:

p

log<1_p>—a+ﬁX (1)
where p = m is the probability of the depend-
ent variable Y being 1 given X i.e. the probability of preg-
nancy lost given problems during pregnancy features.
These variables are chosen from the cluster profiling and
significant factors obtained from the chi-square test.
Table 1 below represents the variables along with their
nature included in the logistic regression model.

Results and discussion

Reliability analysis

Cronbach’s Alpha is a convenient statistic used to assess
a questionnaire’s reliability or internal consistency. In
simple words, it provides an easy way to calculate if your
score is reliable. As a general rule of thumb, Cronbach’s
alpha coeflicient of 0.70 or higher is appropriate, 0.80 or
higher is more reasonable, and 0.90 or higher is optimal
[36, 37]. The item’s Cronbach alpha factor for this study
is 0.853, indicating that the item’s internal integrity is rea-
sonably high.
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Table 1 List of variables included in the logistic regression

model

Variable Meaning Nature of Variable

Dependent (Y) 1-Pregnancy lost; Dichotomous
0-Pregnancy
not lost

Independent (X)

Problems during pregnancy  Bleeding categorical
Jaundice categorical
Vomiting categorical
Headache categorical
Weakness categorical
Coma categorical
Chest pain categorical
Cough categorical
High B.P categorical
weight gain categorical
Body aches categorical
Swelling/feet categorical
Swelling/face categorical

Problems during delivery Prolong labor categorical
Bleeding categorical
Umbilical cord categorical
Baby premature categorical
Laceration categorical

Suffered before pregnancy High B.P categorical
Tuberculosis categorical
Varicose veins categorical
Severe anemia categorical
Kidney problem categorical

Descriptive statistics
Table 2 given below demonstrates the descriptive statistics
of various variables. A total of 15,143 households (54.7%

Table 2 Descriptive statistics

Variable Category Percentages
Area Rural 57.7%
Urban 45.3%
Pregnancy status Yes 10.8%
No 85.8%
Unsure 0.5%
Antenatal care Yes 41.6%
No 58.4%
Early breastfeeding Yes 20.5%
No 79.5%
Exclusive breastfeeding Yes 20.7%
No 79.3%
Balance diet Yes 26.1%

No 73.9%
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rural and 45.3% urban) were selected using a two-stage
and two-phase cluster sampling approach. The survey was
organised to provide estimates on maternal health indica-
tors. Amongst them, 10.8% were currently pregnant, 0.5%
were unsure, while 85.8% were not pregnant women. Only
a small proportion of women (i.e. 41.6%) received ante-
natal care (ANC) during their last pregnancies. Similarly,
just 20.5% of women received advice on early breastfeed-
ing, 20.7% on exclusive breastfeeding, and 26.1% on a bal-
anced diet during antenatal care. The importance of ANC
in reducing maternal and newborn mortality cannot be
overstated. However, in Pakistan, the utilization of ANC
services is not well understood and remains relatively low.
To address this issue and increase the uptake of ANC,
initiatives should prioritize vulnerable and socially disad-
vantaged populations, such as rural, under-educated, and
impoverished women. These groups often face barriers in
accessing healthcare services and require targeted inter-
ventions to raise awareness about the importance of ANC
[38]. Similarly, several studies have shown that a spouse’s
educational level is positively linked with sufficient use of
ANC services [39-42]. The significant chi-square result
presented in Table 3 provides evidence to support and
validate the observed relationship between spouse’s edu-
cational level and sufficient use of ANC services. Hence, it
is crucial to implement awareness programs at the house-
hold level to improve the percentages of ANC service uti-
lization. These numbers are depressing and contributes to
Pakistan’s poor pregnancy outcomes, which are among the
worst in the world, particularly when compared to other
low-resource nations [43].

As this study focused on partner relationships, Fig. 1
below demonstrates the province-wise summary of
women living with and away from their partners. Balo-
chistan has the least separation rate, where 94.57% of
the women are living with their partners, followed by
Sindh (94.56%), Punjab (87.80%), GB (86.40%), and
KP (84.08%). The maximum separation rate is in AJK,
where only 72.36% of women live with their partners.
Among the group staying away from their partner dur-
ing their last pregnancy, 68% were windowed, 22%
were divorced, and 10% were legally separated. The
separation rate was maximum in Balochistan (71.74%
divorced and 4.35% legally separated) followed by AJK
(30.59% divorced and 7.06% legally separated). This rate
was minimum in KP (10.98% divorced and 7.69% legally

Table 3 Chi-square test for association between use of ANC and
Spouse education level

Variable Chi-square P-value

Education level* Use of ANC 26.12 0.000*
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Total Females
14103
86.4%
Punjab 87.8%
Sindh 94.56%
KP 84.08%
Balochistan 94.579%,
GB 86.42%
AJK 72.36%

Living with husband

Page 6 of 12

Widowed
Punjab 57.6%
Sindh 76.30%
0,
KP 81.32% 68%
Balochistan 23.91%
GB 80.55%
AJK 62.35%
Divorced
Punjab 26.75%
Sindh 15.46% \
KP 10.98%
Balochistan 71.74%
GB 19.44%
AJK 30.59%

Legally Separated

Punjab 15.63%

Sindh 8.25% ~
KP 7.69%

Balochistan 4.35%

GB 0%

AJK 7.06%

Fig. 1 Province wise summary of women living with and away from their partners

separated) and Sindh (15.46% divorced and 8.25%
legally separated). Punjab has a 26.75% divorce rate
and a 15.63% legally separated rate. KP has the maxi-
mum percentage of widowed women (81.32%) amongst
women living away from their partners, followed by
GB (80.85%) and Sindh (76.30%). AJK and Punjab have
62.35% and 57.6% widowed women, respectively. In
contrast, Balochistan has the minimum number of wid-
owed population, comprising only 23.9% of the women
living away from their partners.

Cluster profiling

The clusters from the dataset were produced using a
traditional and standard method known as k-means
algorithm. However, the hierarchical algorithm was
used to demarcate the optimal number of clusters for
the k-means algorithm. Based on the visual information
of the dendrogram, different clustering solutions were
generated using k-means cluster analysis. A compari-
son of these solutions indicated that the three-cluster
solution was more compatible with achieving the study
objectives. Figure 2 below demonstrates the detailed
profiling of the cluster solution having three clusters.

+ Cluster-2: The k-means Cluster-2 is the largest clus-
ter comprising of 3661 (51% of entire data) cases. The

substantial overall issues with pregnancy-related out-
comes are seen in this cluster. During pregnancy, this
group of women has a variety of health issues. The
average for most of the variables for this segment of
women is higher than the average for overall data-
set. The average of variables Vaginal bleeding, Jaun-
dice, Excessive vomiting, Headache, Sever weakness,
Coma, Chest pain, Cough, High B.P, Weight gain,
Body aches, Swelling of feet, and Swelling of face is
higher for this segment of women. Theses factors are
associated with a higher risk of many other compli-
cations, like preeclampsia, preterm delivery, and low
birth weight [44]. Expectant mothers should always
contact the doctor if they have any of these concerns
during pregnancy.

o Cluster-3: The k-means cluster-3 is the second largest
cluster comprises of 1979 (28% of all data) cases. This
segment of women do not have much problems dur-
ing pregnancies, as the cluster means for all variables
are smaller than the overall means.

+ Cluster-1: The k-means cluster-1 do not contribute
much to the clustering solutions, as the within-clus-
ter means of all variables are similar to the overall
means of the dataset.

The variables Fever, Fits/Seizures, Lower abdomen
pain, Weight loss, and Micturition do not contribute
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Fig. 2 Profiling of clustering solution. The red dot in the Figure represents the overall mean for the corresponding variable, whereas

the bar represents the within-cluster mean for the corresponding variable

Table 4 Cluster wise summary of variables

Variable Code Cluster-1  Cluster-2  Cluster-3
Living together Yes 1695 2522 1394

No 292 1139 196
Region of residence  Punjab 499 1118 343

Sindh 391 717 262

KP 495 601 400

Balochistan 246 528 204

GB 141 314 189

AJK 212 380 147

much to the data segmentation. Thus, the clustering
approach separates the expecting mothers into two dis-
tinct groups, the first of which had medical conditions
during their previous pregnancies and the second of
which had minor complications.

The cluster membership by the variables “Women
living together” and “Region of residence” is shown in
Table 4 below. It is clear that the majority of women
(70%) who live apart from their partner are members
of the k-means cluster 2. As mentioned earlier, cluster
2 in the k-means clustering analysis represents a group
of women who report ongoing health problems during
their pregnancy. This finding serves as an important
indicator that these women may face significant health
challenges throughout their pregnancy, particularly if
they do not have easy access to healthcare facilities or
lack support from their spouse in seeking prenatal care.
On the other hand, just 12% of the women in k-means
cluster 3 indicated that they are living alone and are

separated from their partners. Pregnant women in this
group do not have any health complications. This find-
ing suggests that women who live with their husbands
or have strong and supportive relationships with them
tend to have a higher likelihood of receiving adequate
prenatal care and a lower probability of experiencing
certain problems during pregnancy. These findings pro-
vide an important take-home message that high-quality
family relationships have a positive impact on maternal
health [45].

In the province-wise distribution, Punjab has the
most significant proportion of women belonging to
k-means cluster 2 followed by Balochistan and Sindh.
In the Punjab province 1118 (57% of women in Punjab),
in Balochistan 528 (53.9% of women in Balochistan),
whereas in Sindh 717 (52.3%) belongs to this cluster.
The proportion of women belonging to k-means cluster
2 is minimum in KP, where 601 (40.1% of women in KP)
belongs to this particular cluster. This clearly indicates
that mostly women in Punjab suffer problems during
pregnancy. However, KP is the province where women
receive antenatal care frequently, and the least number
of women suffer health issues during pregnancy.

Chi square results

Table 5 given below demonstrates the chi-square test
results for testing the association between Partner Rela-
tionships and various health problems during the post-
partum phase. The women constantly receiving advice
from skilled attendants during the antenatal period is
significantly associated with a healthy relationship. The
three types of advice i.e Early breastfeeding (p = 0.046),
Exclusive breastfeeding (p = 0.041), and Balance diet
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Table 5 Chi-square test for association of Partner Relationship with different variables

Variable Code Chi-square P-value

During antenatal care advised on: Early breastfeeding 6.14 0.046*
Exclusive breastfeeding 6.56 0.041*
Balanced diet 7.20 0.033*

Complications during postpartum - 28.80 0.004**

Problems during postpartum: Fever 7.289 0.608
Seizures/fits 51.46 0.000**
Excessive bleeding 2534 0.007**
Jaundice 4.10 0.900
Vaginal discharge smelling material 16.56 0.031*
Burning in micturition 2.85 0.970
Increased frequency of urine 747 0.588
Feeling extreme weakness 45.86 0.000%*
Pallor 20.88 0011*
Cough (difficulty in breathing) 6.04 0.735
Breasts tenderness 16.93 0.048*
Breast swelling 42.73 0.000%*
Breast infection 20.88 0.013*
Tear/ulcer in breast 6.94 0.643

* Sig at 5% ** Sig at 1%

(p = 0.033) were significantly associated with a healthy
relationship of the spouse. This is an indication that preg-
nant women who have a healthy relationship with their
partners tend to receive better care during the antenatal
period. This includes receiving proper nutrition, access
to education about child and self-care, and sufficient
information related to antenatal care. The findings were
consistent with a study conducted by Nur et al. [46],
who contends that the majority of postpartum mothers
were ready and reminded to take their medications, eat
healthy foods, and breastfeed their babies.

Similarly, complications during the postpartum period
(p = 0.004) were significantly associated with a healthy
relationship. This indicates that if a woman is living
with her husband, she gets proper food and care dur-
ing pregnancy and labour, and there is far less chance
of complications during the postpartum period. The
counsel includes encouraging women to clean wounds
and refrain from sexual activity for a while and describ-
ing foods and beverages that might hasten wound heal-
ing, such as snake-head fish and herbal drinks [47]. On
the other hand, if a woman doesn’t live with her husband
during pregnancy or labour, she is exposed to various
complications. Such as 8 problems out of 14 i.e Seizures/
fits (»p = 0.000), Excessive bleeding (p = 0.007), Vaginal
discharge smelling material (p = 0.031), Feeling extreme
weakness (p = 0.000), Pallor (p = 0.011), Breasts tender-
ness (p = 0.048), Breast swelling (p = 0.000), and Breast
infection (p = 0.013) were significantly associated with

Partner’s Relationship. When postpartum mothers lack
support from their husbands, they may feel neglected
and experience feelings of despair. Moreover, if postpar-
tum anxiety is left unaddressed, it can lead to increased
stress levels, which can manifest in negative attitudes and
unfavorable behaviors. These behaviors may include a
lack of appetite, a reluctance to monitor their health reg-
ularly, and potential harm to their overall well-being [48].

logistic regression model

Table 6 below demonstrates the coefficient estimates of
logistic regression model for safe-child birth as a func-
tion of problems during pregnancy and labor. Results
of the models shows that eight of the problems during
pregnancy i.e. Vaginal bleeding (p = 0.000), Excessive
vomiting (p = 0.000), Chest pain (p = 0.013), Cough
(p = 0.009), Excessive weight gain (p = 0.016), High B.P
(p = .000 * %), Swelling/feet (p = .008), and Swelling/
face (p = .046) were significantly associated with preg-
nancy lost. The results indicate that certain health symp-
toms during pregnancy are associated with an increased
risk of miscarriage. Specifically, women who experience
excessive vaginal bleeding are 2.262 times more likely to
experience miscarriage, while those with excessive vomit-
ing have a 1.885 times higher risk. Additionally, pregnant
women with chest pain have a 1.178 times higher risk,
cough has a 0.876 times risk, and high blood pressure has
a 1.137 times risk of miscarriage. Excessive weight gain
during pregnancy is also associated with a 0.910 times
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Table 6 Parameter estimation using logistic regression model of safe child-birth
Variable Code Coefficient S.E P-value Exp(B)
Problems during pregnancy Bleeding 816 063 .000** 2.262
Jaundice 149 082 069 1.161
Vomiting 122 034 .000** 1.885
Headache 067 039 084 1.069
Weakness 105 060 .080 1111
Coma -163 098 095 849
Chest pain 164 066 013* 1178
Cough -133 050 .009%* 876
High B.P 128 034 .000** 1137
weight gain -095 039 o1e* 910
Body aches -042 037 263 959
Swelling/feet -136 051 .008** 873
Swelling/face 115 058 046* 1.122
Problems during delivery Prolong labor 61 047 0071** 1.175
Bleeding 143 063 023*% 1.153
Umbilical cord -044 031 156 957
Baby premature 312 067 .000** 1.366
Laceration -312 062 .000** 732
Suffered Before pregnancy High B.P 152 070 .030* 1.164
Tuberculosis -216 125 084 805
Varicose veins 174 098 075 1.190
Severe anemia .180 066 007** 1.197
Kidney problem 205 087 018* 1.228
Constant — -240 432 578 .786

* Sig at 5% ** Sig at 1%

higher risk of miscarriage. These significant factors are
related to women’s physical health and can be effectively
managed and controlled during antenatal care. Regular
visits to qualified healthcare professionals play a crucial
role in addressing and monitoring these symptoms, thus
reducing the risk of miscarriage. Therefore, in line with
several research [49-51], mothers who have supportive
husbands are more likely than their counterparts to have
a safe delivery.

Similarly, four of the problems during delivery and
labor i.e. Prolonged labor (p = 0.001), Excessive bleeding
(p = 0.023), Baby premature (p = .000), and Laceration
(p = 0.000) were significantly associated with the mis-
carriage. Women who experience prolonged labor pain
have a 1.175 times, while those with excessive bleeding
have a 1.153 times higher risk of miscarriage. Addition-
ally, women who give birth prematurely have a 1.366
times, and those who experience lacerations have a 0.732
times higher chance of miscarriage. these findings under-
score the importance of comprehensive prenatal care
that includes regular check-ups, proper monitoring, and
timely interventions to identify and address any poten-
tial risks or complications. By effectively managing these

factors, healthcare professionals can help reduce the like-
lihood of miscarriage and support better maternal and
fetal health. Studies like [52] revealed that doctors must
closely watch the baby’s heart rate and determine if the
infant is tolerating labour. Being a caring spouse, the hus-
band may offer rapid medical assistance in such situa-
tions, which can greatly enhance the partner’s safety.

Furthermore, three of the problems suffered before
pregnancy ie. High B.P (p = 0.030), Severe anemia
(p = 0.007), and Kidney problem (p = 0.018) were sig-
nificantly associated with miscarriage. Women having
high B.P before pregnancy are 1.164 times, Severe ane-
mia are 1.197, and kidney problems are 1.228 times more
exposed to miscarriage. Additionally, the study refers
to the research conducted by Irawan et al. [53], which
demonstrated the positive relationship between hus-
band’s support and the quality of life for postmenopausal
women. Applying this understanding, it can be inferred
that having a supportive husband can enhance the qual-
ity of life for women during the postmenopausal phase.
This support may extend to the childbirth phase and con-
tribute to a safer pregnancy experience, particularly for
women with pre-existing health conditions.
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Conclusion

Pakistan’s position among the countries with poor preg-
nancy-related outcomes is a concerning issue, and it
lags significantly behind many other nations. The exact
reasons for these alarming maternal health situations in
Pakistan have not been fully elucidated. However, this
study aimed to investigate and shed light on the factors
that may contribute to these disparities. The study uti-
lized a representative sample of women collected from
the PMMS conducted by the NIPS under the Ministry of
National Health Services, Regulations, and Coordination.
The PMMS survey was conducted between January 20
and September 307, 2019. The PMMS used a multistage
and multi-phase cluster sampling methodology based
on the sampling frames derived from the 6 Population
and Housing Census. The complete data is available for a
total of 15,143 women participants over 18 years of age.
Among them 2.9% have missing data on marital status,
52.5% on problems during pregnancy, 57.6% on problems
during delivery and labor, 52.5% on problems during
postpartum period, and 2.6% on miscarriage. To over-
come such a large number of missing cases on certain
attributes the case wise deletion method was used in the
analysis.

In Pakistan, men take up the role of the women’s guard-
ians by taking care of and meeting their financial needs.
Males are expected to provide for the material needs of
the family, while women are in charge of the children’s
upbringing, education, grooming, and other require-
ments. In most nations, families base their health deci-
sions on a variety of socioeconomic and cultural factors
[54, 55]. Therefore, in Pakistan, the husbands decide
everything pertaining to health. Most pregnant women
did not obtain adequate treatment due to the male pop-
ulation’s lack of knowledge regarding the value of ANC
in maternal health. Nevertheless, the use of ANC ser-
vices in Pakistan needs to be better understood [56].
The study supports the theory that a husband’s level of
engagement in a woman’s pregnancy, labor, and post-
partum might influence her overall health, improve her
conduct as a mother, and lessen her postpartum depres-
sion symptoms. It was discovered that pregnant women
living alone experience several health issues, including
bleeding, excessive vomiting, chest discomfort, coughing,
high blood pressure, excessive weight gain, body pains,
and swelling of the feet and face. Both inadequate prena-
tal care and lack of medical assistance during labour and
delivery affect these women. They, therefore, also expe-
rienced medical issues during their postpartum period.
Lack of prenatal care causes women who live away from
their spouses to miscarry. These findings are crucial as no
such study has been carried out in Pakitan that addresses
the impact of the husband’s role during pregnancy on
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their spouse’s health. This can help policymakers to
devise different education campaigns that encourage
men to support their spouses throughout pregnancy and
offer appropriate prenatal care.

Limitations

This study is based on the dataset collected in the Mater-
nal Mortality Survey 2019, which has certain limitations.
These limitations are briefly discussed here.

+ Missing cases: The dataset comprises a huge number
of missing cases, especially on the variables related to
women’s health problems. This is because the cultural
restrictions played a role in the survey and resulted in
a high rate of non-response on certain variables.

Recommendations

« Awareness programs: Pregnant women and new-
borns require timely access to qualified health pro-
fessionals during pregnancy, labour, and postpar-
tum. However, their access to healthcare facilities
is restrained by delays. The causes of these delays
include logistical and financial concerns and inad-
equate community and family awareness and under-
standing regarding mother and infant health matters.
So, there is a need to arrange awareness programs for
male partners to fully support and provide proper
antenatal care during and after pregnancies.

+ Childcare guides: A supporting role for spouses can
be included in the maternal and childcare guides pro-
vided during ANC visits and couple interventions at
the community level.

Acknowledgements
Not applicable.

Authors’ contributions

All authors listed in the manuscript have participated sufficiently in the
research article entitled “The Impact of Partner’s Behaviour on Pregnancy-
Related Outcomes and Safe Child-birth in Pakistan” The authors contributed to
the content, including participation in the manuscript's concept, design, anal-
ysis, writing, or revision. Conception and design of the study: Dr. Muhammad
Atif, Dr. Muhammad Shafig. Acquisition of data: Dr. Muhammad Faroog, Dr.
Muhammad llyas. Analysis and/or interpretation of data: Dr. Muhammad Atif,
Dr. Gohar Ayub, Dr. Muhammad Shafig. Drafting the manuscript: Dr. Muham-
mad Faroog, Dr. Gohar Ayub revising the manuscript critically for important
intellectual content: Dr. Muhammad llyas, Dr. Muhammad Atif. Approval of the
version of the manuscript to be published: Dr. Muhammad Atif, Dr. Muham-
mad Shafig, Dr. Muhammad Faroog, Dr. Muhammad llyas, Dr.Gohar Ayub.

Funding
The authors declare that no funds, grants, or other support were received dur-
ing the preparation of this manuscript.



Atif et al. BMC Pregnancy and Childbirth (2023) 23:516

Availability of data and materials
The data is openly available on The Demographic and Health Surveys (DHS)
Program and can be downloaded from the url http://dhsprogram.com.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 15 July 2022 Accepted: 26 June 2023
Published online: 14 July 2023

References

1. Cheng ER, Rifas-Shiman SL, Perkins M, Rich-Edwards JW, Gillman MW,
Wright RJ, et al. The influence of antenatal partner support on pregnancy
outcomes. J Women's Health. 2016;25(7):672-9. https://doi.org/10.1089/
jwh.2015.5462.

2. Rosand GMB, Slinning K, Eberhard-Gran M, Roysamb E, Tambs K. Partner
relationship satisfaction and maternal emotional distress in early
pregnancy. BMC Public Health. 2011;11(161). https://doi.org/10.1186/
1471-2458-11-161.

3. Maryam K, Masoomeh F, Masoomeh R Yousefzadeh, Mohammad
E, Narges S. Woman's perceived stress during pregnancy; stressors
and pregnancy adverse outcomes. J Matern-Fetal Neonatal Med.
2021,34(2):207-215. https://doi.org/10.1080/14767058.2019.1602600.

4. Mullany BC, Becker S, Hindin M. The impact of including husbands in
antenatal health education services on maternal health practices in
urban Nepal: results from a randomized controlled trial. Health Educ Res.
2006;22(2):166-76. https://doi.org/10.1093/her/cyl060.

5. LewisS, Lee A, Simkhada P. The role of husbands in maternal health and
safe childbirth in rural Nepal: a qualitative study. BMC Pregnancy Child-
birth. 2015;15:162. https://doi.org/10.1186/512884-015-0599-8.

6. Speybroeck N, Kinfu Y, Dal Poz MR, Evans DB. Reassessing the relationship
between human resources for health, intervention coverage and health
outcomes. Geneva: World Health Organization; 2006.

7. Khan MA, Mirza S, Ahmed M, Rasheed A, Khan A, Walley J, et al. Making
birthing safe for Pakistan women: a cluster randomized trial. BMC Preg-
nancy Childbirth. 2012;12(67). https://doi.org/10.1186/1471-2393-12-67.

8. Gibore NS, Bali MAL, Kibusi SM. Factors influencing men'’s involvement in
antenatal care services: a cross-sectional study in a low resource setting,
Central Tanzania. Reprod Health. 2019;16(52). https://doi.org/10.1186/
512978-019-0721-x.

9. Carter M. Husbands and maternal health matters in rural Guatemala:
wives'reports on their spouses’involvement in pregnancy and birth.

Soc Sci Med. 2002;55(3):437-50. https://doi.org/10.1016/50277-9536(01)
00175-7.

10. Mullany BC. Barriers to and attitudes towards promoting husbands’
involvement in maternal health in Katmandu, Nepal. Soc Sci Med.
2006;62(11):2798-2809. Part Special Issue: Gift Horse or Trojan Horse?
Social Science Perspectives on Evidence-based Health Care. https://doi.
0rg/10.1016/j.socscimed.2005.11.013.

11. Naushin M. Women'’s role in domestic decision-making in Pakistan: impli-
cations for reproductive behaviour. Pak Dev Rev. 2002;41(2):121-48.

12. Stuckler D, Basu S, McKee M. Drivers of inequality in millennium develop-
ment goal progress: a statistical analysis. PLoS Med. 2010;7(3):1-13.
https://doi.org/10.1371/journal.pomed.1000241.

13. Majeed ZDN. Assessing neo-natal mortality trends in Pakistan: an insight
using equity lens. Arch Public Health. 2022;80(7). https://doi.org/10.1186/
$13690-021-00767-1.

14. Ali H, Mahmood QK, Jalil A, Fischer F. Women's status and its asso-
ciation with home delivery: a cross-sectional study conducted in

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

Page 11 of 12

Khyber-Pakhtunkhwa. Pakistan Matern Child Health J. 2022,26:1283-91.
https://doi.org/10.1007/510995-021-03294-1.

Asif MF, Pervaiz Z, Afridi JR, Abid G, Lassi ZS. Role of husband’s attitude
towards the usage of contraceptives for unmet need of family planning
among married women of reproductive age in Pakistan. BMC Women's
Health. 2021;21(163). https://doi.org/10.1186/512905-021-01314-4.
Powell DN, Karraker K. Expectations, experiences, and desires: Mothers’
perceptions of the division of caregiving and their postnatal adaptation. J
Fam Psychol. 2019;33(4):401-11. https://doi.org/10.1037/fam0000526.
Glazier RH, Elgar FJ, Goel V, Holzapfel S. Stress, social support, and emo-
tional distress in a community sample of pregnant women. J Psychosom
Obstet Gynaecol. 2004;25(3-4):247-55. https://doi.org/10.1080/01674
820400024406.

Bhuiya A, Chowdhury M. The effect of divorce on child survival in a rural
area of Bangladesh. Popul Stud. 1997;51(1):57-61. https://doi.org/10.
1080/0032472031000149726.

Suresh J, Balram P What he knows about her and how it affects her?
Husband's knowledge of pregnancy complications and maternal

health care utilization among tribal population in Maharashtra. India
BMC Pregnancy Childbirth. 2019;19(70):57-61. https.//doi.org/10.1186/
512884-019-2214-x.

Tweheyo R, Joseph Konde-Lule NMT, Sekandi JN. Male partner attend-
ance of skilled antenatal care in peri-urban Gulu district, Northern
Uganda. BMC Pregnancy Childbirth. 2010;10(53). https://doi.org/10.1186/
1471-2393-10-53.

Rahman AE, Perkins J, Islam S, Siddique AB, Moinuddin M, Anwar MR,

et al. Knowledge and involvement of husbands in maternal and newborn
health in rural Bangladesh. BMC Pregnancy Childbirth. 2018;18(247).
https://doi.org/10.1186/512884-018-1882-2.

Adeniran AS, Aboyeji AP, Fawole AA, Balogun OR, Adesina KT, Adeniran PI.
Male partner’s role during pregnancy, labour and delivery: expectations
of pregnant women in Nigeria. Int J Health Sci (Qassim). 2015;9(3):305—
13. https://doi.org/10.1186/512884-018-1882-2.

Yargawa J, Leonardi-Bee J. Male involvement and maternal health
outcomes: systematic review and meta-analysis. J Epidemiol Commun
Health. 2015;69(6):604-12. https://doi.org/10.1136/jech-2014-204784.
Mannion CA, Hobbs AJ, McDonald SW, Tough SC. Maternal perceptions
of partner support during breastfeeding. Int Breastfeed J. 2013;8(4).
https://doi.org/10.1186/1746-4358-8-4.

Mohammed BH, Johnston JM, Vackova D, Hassen SM, Yi H. The role of
male partner in utilization of maternal health care services in Ethiopia: a
community-based couple study. BMC Pregnancy Childbirth. 2019;19(28).
https://doi.org/10.1186/512884-019-2176-z.

National Institute of Population Studies & ICF 2020. Pakistan Maternal
Mortality Survey 2019. Islamabad, Pakistan and Rockville, Maryland, USA;
2020. https://dhsprogram.com/pubs/pdf/FR354/FR354.pdf. Accessed 15
Mar 2020.

Therese DP. A review of methods for missing data. Educ Res Eval.
2001;7(4):353-83. https://doi.org/10.1076/edre.7.4.353.8937.

Dexin S, Taehun L, Amanda JF, Alberto MO. Fitting ordinal factor analysis
models with missing data: a comparison between pairwise deletion and
multiple imputation. Educ Psychol Meas. 2020;1(80):41-66. https://doi.
org/10.1177/0013164419845039.

Dolnicar S, Griin B, Leisch F. In: Market Segmentation Analysis: Under-
standing It, Doing It, and Making It Useful. 2018. p. 11-22. https://doi.org/
10.1007/978-981-10-8818-6_2.

Orama JA, Borras J, Moreno A. Combining Cluster-Based Profiling Based
on Social Media Features and Association Rule Mining for Personalised
Recommendations of Touristic Activities. Appl Sci. 2021;11(14). https://
doi.org/10.3390/app11146512.

Leisch F. A toolbox for K-centroids cluster analysis. Comput Stat Data Anal.
2006;51(2):526-44.

Pearson KX. On the criterion that a given system of deviations from the
probable in the case of a correlated system of variables is such that it can
be reasonably supposed to have arisen from random sampling. Lond
Edinb Dublin Phil Mag J Sci. 1900;50(302):157-75. https://doi.org/10.
1080/14786440009463897.

Tolles J, Meurer WJ. Logistic regression: relating patient characteristics to
outcomes. JAMA. 2016;316(5):533-4. https://doi.org/10.1001/jama.2016.
7653.


http://dhsprogram.com
https://doi.org/10.1089/jwh.2015.5462
https://doi.org/10.1089/jwh.2015.5462
https://doi.org/10.1186/1471-2458-11-161
https://doi.org/10.1186/1471-2458-11-161
https://doi.org/10.1080/14767058.2019.1602600
https://doi.org/10.1093/her/cyl060
https://doi.org/10.1186/s12884-015-0599-8
https://doi.org/10.1186/1471-2393-12-67
https://doi.org/10.1186/s12978-019-0721-x
https://doi.org/10.1186/s12978-019-0721-x
https://doi.org/10.1016/S0277-9536(01)00175-7
https://doi.org/10.1016/S0277-9536(01)00175-7
https://doi.org/10.1016/j.socscimed.2005.11.013
https://doi.org/10.1016/j.socscimed.2005.11.013
https://doi.org/10.1371/journal.pmed.1000241
https://doi.org/10.1186/s13690-021-00767-1
https://doi.org/10.1186/s13690-021-00767-1
https://doi.org/10.1007/s10995-021-03294-1
https://doi.org/10.1186/s12905-021-01314-4
https://doi.org/10.1037/fam0000526
https://doi.org/10.1080/01674820400024406
https://doi.org/10.1080/01674820400024406
https://doi.org/10.1080/0032472031000149726
https://doi.org/10.1080/0032472031000149726
https://doi.org/10.1186/s12884-019-2214-x
https://doi.org/10.1186/s12884-019-2214-x
https://doi.org/10.1186/1471-2393-10-53
https://doi.org/10.1186/1471-2393-10-53
https://doi.org/10.1186/s12884-018-1882-2
https://doi.org/10.1186/s12884-018-1882-2
https://doi.org/10.1136/jech-2014-204784
https://doi.org/10.1186/1746-4358-8-4
https://doi.org/10.1186/s12884-019-2176-z
https://dhsprogram.com/pubs/pdf/FR354/FR354.pdf
https://doi.org/10.1076/edre.7.4.353.8937
https://doi.org/10.1177/0013164419845039
https://doi.org/10.1177/0013164419845039
https://doi.org/10.1007/978-981-10-8818-6_2
https://doi.org/10.1007/978-981-10-8818-6_2
https://doi.org/10.3390/app11146512
https://doi.org/10.3390/app11146512
https://doi.org/10.1080/14786440009463897
https://doi.org/10.1080/14786440009463897
https://doi.org/10.1001/jama.2016.7653
https://doi.org/10.1001/jama.2016.7653

Atif et al. BMC Pregnancy and Childbirth (2023) 23:516

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

Cohen L, Fishman DA. Chapter 18 - Transvaginal Sonography and Ovarian
Cancer. In: Timor-Tritsch |E, Goldstein SR, editors. Ultrasound in Gynecol-
ogy (Second Edition). 2nd ed. Philadelphia: Churchill Livingstone; 2007. p.
253-267. https://doi.org/10.1016/B978-0-443-06630-6.50030-5.
Chhatwal J, Alagoz O, Lindstrom MJ Jr, CEK, Shaffer KA, Burnside ES.

A logistic regression model based on the national mammography
database format to aid breast cancer diagnosis. AJR Am J Roentgenol.
2009;192(5):1117-27. https://doi.org/10.2214/AJR.07.3345.

Charles EL, Marcus MB, Michels LC. The sources of four commonly
reported cutoff criteria: what did they really say? Organ Res Methods.
2006;9(2):202-20. https://doi.org/10.1177/1094428105284919.
Eunseong C. A comprehensive review of so-called Cronbach’s alpha. J
Prod Res. 2020;38(1):9-20.

Noh JW, Kim Ym, Lee LJ, Akram N, Shahid F, Kwon YD, et al. Factors
associated with the use of antenatal care in Sindh province, Pakistan: A
population-based study. PLoS ONE. 2019;14(4):1-11. https://doi.org/10.
1371/journal.pone.0213987.

Islam MM, Masud MS. Determinants of frequency and contents of ante-
natal care visits in Bangladesh: Assessing the extent of compliance with
the WHO recommendations. PLoS ONE. 2018;13(9):305-13. https://doi.
0rg/10.1371/journal.pone.0204752.

Wondwosen T, Wakgari D. Husbands'involvement in antenatal care

and its association with women'’s utilization of skilled birth attendants

in Sidama zone, Ethiopia: a prospective cohort study. BMC Pregnancy
Childbirth. 2018;18:315. https://doi.org/10.1186/512884-018-1954-3.
Ratna W, Agung L, Matahari R. Does husband’s education level matter to
antenatal care visits? a study on poor households in Indonesia. Indian J
Community Med Off Publ Indian Assoc Prev Soc Med. 2022;47(2):192-5.
https://doi.org/10.4103/ijcm.ijcm-981-21.

Swati D, Ratnendra S. Exploring husband’s attitude towards involvement
in his wife's antenatal care in Urban Slum Community of Mumbai. Indian
J Community Med Off Publ Indian Assoc Prev Soc Med. 2020;45(3):320-2.
https://doi.org/10.4103/ijcm.lJCM_344_19.

Aleha A, Sarah S, Tracy N, Nousheen P, Elizabeth M, Saleem J, et al.

Why are the Pakistani maternal, fetal and newborn outcomes so poor
compared to other low and middle-income countries? Reprod Health.
2020;17(3):190. https://doi.org/10.1186/512978-020-01023-5.
Gunnarsdottir J, Cnattingius S, Lundgren M, Selling K, Hogberg U,
Wikstrom AK. Prenatal exposure to preeclampsia is associated with

accelerated height gain in early childhood. PLoS ONE. 2018 02;13(2):1-11.

https://doi.org/10.1371/journal.pone.0192514.

Keera A.The quality of family relationships and use of maternal health-
care services in India. Stud Fam Plan. 2010;41(4):263-76. https://doi.org/
10.1111/j.1728-4465.2010.00252.X.

Nur R, Mamar S, Kiay Demak I, Fadhliah, S Patui N, Radiah, et al. Husban
Behavior in Pregnancy-Postpartum Care and Wife's Reproductive Health.
KnE Life Sci. 2019;4(13):349-359. https://doi.org/10.18502/kls.v4i13.5265.
Rosa EM, Apriyanti P, Astuti DA. Husband's support in the taking-hold
phase of postpartum (Phenomenology Study). Maced J Med Sci.
2021;12(9):97-100. https://doi.org/10.3889/0amjms.2021.5761.

Puswati D, Suci A. The Relationship of Husband Role on Psychologi-

cal Adaptation Levels of Postpartum Mother in Camar1 Arifin Achmad
Hospital Riau Province. KnE Life Sci. 2019;4(10):103-109. https://doi.org/
10.18502/kls.v4i10.3834.

Asres A, Davey G. Factors associated with safe delivery service utilization

among women in Sheka Zone. Southwest Ethiopia Matern Child Health J.

2015;19:895-867. https://doi.org/10.1007/510995-014-1584-y.

Thind A, Mohani A, Banerjee K, Hagigi F. Where to deliver? Analysis of
choice of delivery location from a national survey in India. BMC Public
Health. 2008;8:29. https://doi.org/10.1186/1471-2458-8-29.

Mpembeni RN, Killewo JZ, Leshabari MT, Massawe SN, Jahn A, Mushi D,
et al. Use pattern of maternal health services and determinants of skilled
care during delivery in Southern Tanzania: implications for achievement
of MDG-5 targets. BMC Pregnancy Childbirth. 2007;7:29. https://doi.org/
10.1186/1471-2393-7-29.

Nystedtcorresponding A, Hildingsson I. Diverse definitions of prolonged
labour and its consequences with sometimes subsequent inappropriate
treatment. BMC Pregnancy Childbirth. 2014;16:14. https://doi.org/10.
1186/1471-2393-14-233.

Page 12 of 12

53. Irawan E, Ningrum TP, Indah N. Relationship Between Husband’s Support
and Quality of Life Among Menopausal Women in Bandung City. KnE
Med. 2022;2022:57-68. https://doi.org/10.18502/kme.v2i2.11068.

54. Narjis R, Kausar K, Babar S. Gender: shaping personality, lives and health
of women in Pakistan. BMC Women'’s Health. 2014;14:53. https://doi.org/
10.1186/1472-6874-14-53.

55. Tazeen A, Gunilla K, Raisa G, Nargis A, Eva J, Ingrid M. Gender roles and
their influence on life prospects for women in urban Karachi, Pakistan:

a qualitative study. Glob Health Action. 2011;4:7448. https://doi.org/10.
3402/gha.v4i0.7448.

56. PruthiN, Bacchani S, Singh V. Knowledge, attitude and practice regarding
antenatal care among husbands attending antenatal clinic in a tertiary
care hospital. Int J Community Med Public Health. 2016;3(7):1741-1744.
https://doi.org/10.18203/2394-6040.ijicmph20162035.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1016/B978-0-443-06630-6.50030-5
https://doi.org/10.2214/AJR.07.3345
https://doi.org/10.1177/1094428105284919
https://doi.org/10.1371/journal.pone.0213987
https://doi.org/10.1371/journal.pone.0213987
https://doi.org/10.1371/journal.pone.0204752
https://doi.org/10.1371/journal.pone.0204752
https://doi.org/10.1186/s12884-018-1954-3
https://doi.org/10.4103/ijcm.ijcm-981-21
https://doi.org/10.4103/ijcm.IJCM_344_19
https://doi.org/10.1186/s12978-020-01023-5
https://doi.org/10.1371/journal.pone.0192514
https://doi.org/10.1111/j.1728-4465.2010.00252.x
https://doi.org/10.1111/j.1728-4465.2010.00252.x
https://doi.org/10.18502/kls.v4i13.5265
https://doi.org/10.3889/oamjms.2021.5761
https://doi.org/10.18502/kls.v4i10.3834
https://doi.org/10.18502/kls.v4i10.3834
https://doi.org/10.1007/s10995-014-1584-y
https://doi.org/10.1186/1471-2458-8-29
https://doi.org/10.1186/1471-2393-7-29
https://doi.org/10.1186/1471-2393-7-29
https://doi.org/10.1186/1471-2393-14-233
https://doi.org/10.1186/1471-2393-14-233
https://doi.org/10.18502/kme.v2i2.11068
https://doi.org/10.1186/1472-6874-14-53
https://doi.org/10.1186/1472-6874-14-53
https://doi.org/10.3402/gha.v4i0.7448
https://doi.org/10.3402/gha.v4i0.7448
https://doi.org/10.18203/2394-6040.ijcmph20162035

	The impact of partner’s behaviour on pregnancy related outcomes and safe child-birth in Pakistan
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Literature review
	Research objectives

	Research methodology
	Universe of the study
	“Partner relationship” variable
	Problems in pregnancy related outcomes

	Data source
	Missing cases
	Statistical methods
	Cluster analysis
	Clustering parameters
	Inductive statistical tests
	Logistic regression


	Results and discussion
	Reliability analysis
	Descriptive statistics
	Cluster profiling
	Chi square results
	logistic regression model

	Conclusion
	Limitations
	Recommendations
	Acknowledgements
	References


