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Abstract

Background Postnatal care (PNC) is crucial for maternal and newborn health. Healthcare-seeking practices within

the postpartum period help healthcare providers in early detection of complications related to childbirth and post-
delivery period. This study aims to investigate trends of PNC utilization from 2006 to 2018, and to explore the effects
of multi-level determinants of both maternal and newborn PNC in Pakistan.

Methods Secondary data analysis of the last three waves of the nationally representative Pakistan Demographic and
Health Surveys (PDHSs) was conducted Analysis was limited to all those women who had delivered a child during
the last 5 years preceding each wave of PDHS Bivariate and multivariate logistic regression was applied to determine
the association of maternal and newborn PNC utilization with multi-level determinants at individual, community, and
institutional levels.

Results In Pakistan, an upward linear trend in maternal PNC utilization was found, with an increase from 43.5 to
63.6% from 2006 to 2018. However, a non-linear trend was observed in newborn PNC utilization, with an upsurge
from 20.6 to 50.5% from 2006 to 2013, nonetheless a decrease of 30.7% in 2018. Furthermore, the results highlighted
that the likelihood of maternal and newborn PNC utilization was higher amongst older age women, who completed
some years of schooling, were employed, had decision-making and emotional autonomy, had caesarean sections,
and delivered at health facilities by skilled birth attendants. Multivariate analysis also revealed higher odds for women
of older age, who had decision-making and emotional autonomy, and had caesarean section deliveries over the
period of 2006-2018 for both maternal and newborn PNC utilization. Further, higher odds for maternal PNC utilization
were found with parity and size of newborn, while less for ANC attendance and available means of transportation.
Furthermore, increased odds were recorded for newborn PNC utilization with the number of children, ANC
attendance, gender of child and mass media exposure from 2006 to 18.
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save mothers’and newborns'lives.

Conclusion A difference in maternal and newborn PNC utilization was found in Pakistan, attributed to multiple
individual (socio-demographic and obstetrics), community, and institutional level determinants. Overall, findings
suggest the need to promote the benefits of PNC for early diagnosis of postpartum complications and to plan
effective public health interventions to enhance women'’s access to healthcare facilities and skilled birth assistance to

Keywords Postnatal care, Maternal PNC, Newborn PNC, Pakistan

Background

Globally, approximately 810 women die every on aver-
age each day due to preventable causes related to preg-
nancy and childbirth [1]. The Maternal Mortality Ratio
(MMR) is higher for the Asian region and even highest
for the South Asian region, where almost one-fifth of the
global maternal deaths occur. Similarly, neonatal deaths
are also higher in Central and South Asia with 24 deaths
per 1,000 live births [1].

The latest Pakistan Maternal Mortality Survey (2019)
highlighted that although MMR has reduced from 276
deaths (as per 2006-07) to 186 deaths per 100,000 live
births in the country, however, Pregnancy-Related Mor-
tality Ratio (PRMR) is still higher with 255 deaths per
100,000 live births [2]. Further, the Newborn Mortality
Rate (NMR) has also slowly reduced from 54 (as of 2006-
07) to 41 deaths per 1,000 live births and the stillbirth
rate to 31 pregnancy losses per 1,000 births in Pakistan
[3]. Overall, statistics showed improvement over the
period of time from 2006 to 07 to onwards, nonetheless,
these are quite alarming, depicting that Pakistan is still
lagging behind to achieve the Sustainable Development
Goals (SDGs), ending preventable maternal and newborn
deaths [4]. According to United Nations (UN), there is a
dire need to address the issue of maternal and neonatal
mortality as a top priority, reducing MMR to less than 70
deaths per 100,000 live births [2], and NMR to 12 deaths
per 1,000 live births by 2030 [4].

A large strand of literature suggests preventing mater-
nal and neonatal mortality, emphasizing skilled birth
attendance, postnatal care facilities, provision, and access
to modern contraception [4-7]. Evidence shows that
most of the complications related to childbirth such as
postpartum hemorrhage and various infections start
instantly after birth, which put mothers’ and newborns’
health and lives at risk. These complications can be
addressed by giving timely care to mothers and children
in the period of postnatal care [7-12].

Postnatal care (PNC) is defined as care given during the
first six weeks to the mother and her newborn, immedi-
ately after the birth of the placenta [13]. Literature sug-
gests that the first 42 days after birth are very crucial,
as the majority of maternal and neonatal deaths befalls
during this period [14, 15]. Healthcare-seeking practices
within the postpartum period help healthcare providers
in early detection of complications related to childbirth

and post-delivery period, enabling them to provide timely
treatment to both mother and child to avoid any morbid-
ity or mortality [14, 16]. In addition to saving mother and
child from complications, PNC also provides opportuni-
ties for the new mothers to discuss their health-related
issues, such as breastfeeding, required balanced nutri-
tion, taking care of the child, and family planning [17].

Regardless of the importance of PNC for maternal and
neonatal health, evidence revealed that most mothers and
newborns do not obtain PNC from a skilled healthcare
professional in developing countries [18, 19]. According
to Pakistan Demographic Health Survey (PDHS) 2017-
18, 36.4% of women and 69.3% of newborns did not
receive PNC or a checkup by a health professional within
six weeks after childbirth [20]. Further, there is also a dis-
parity in terms of urban and rural areas of residence [20].

Pakistan, being a member state of the UN and signatory
of SDGs, is committed to reducing maternal and new-
born mortality rates to meet the UN target and address
the issues of MMR and NMR. Predominantly, the SDGs
are unmet due to maternal and neonatal deaths, and low-
skilled birth assistance [21]. Therefore, it is imperative to
provide skilled PNC to both mothers and newborns to
ensure early diagnosis of complications for averting pre-
ventable maternal and neonatal deaths.

Given the context, there is limited research done on
PNC in the country [22]. Although various studies have
explored the maternal and newborn outcomes, particu-
larly highlighting the significance of antenatal care and
skilled birth assistance in Pakistan [23-25], there is a
scarcity of research, examining trends of PNC for both
mothers and newborns. Thus, bridging the gap in existing
literature, this research article is aimed to examine trends
of PNC utilization from 2006 to 2018 as well as explore
the effects of multi-level determinants of both maternal
and newborn PNC in Pakistan. This research is intended
to unveil the trend of maternal and newborn PNC utili-
zation from 2006 to 2018, examining the role of various
underlying factors, contributing to and/or affecting the
utilization of maternal and newborn PNC services at
multi-levels, including individual (socio-demographics,
obstetric), community and institutional levels.

Conceptual framework
Seeking guidance from the literature [26-29], the
conceptual framework of this research encompasses
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Fig. 1 Hierarchical conceptual framework of maternal and newborn postnatal care utilization

multi-level hierarchical factors, affecting maternal and
newborn PNC utilization in local cultural settings of Pak-
istan. These factors are related to access to maternal and
newborn healthcare services, and the healthcare-seeking
behavior of the respondents, along with community-
level determinants. This research has conceptualized that
maternal and newborn PNC utilization is linked with
three levels of determinants, i.e. individual-level factors,
community-level, and institutional-level factors. A list of
explanatory variables for each factor has been selected
based on Andersen’s health-seeking behavioral model
[30-34].

The proposed conceptual framework accounts for indi-
vidual women’s behavior, support from their families
and community, as well as accessibility to maternal and
newborn services in Pakistan. As illustrated in Fig. 1,
the characteristics of the women and household factors
(e.g., socio-demographic and obstetric) are considered as
individual-level (level-1) predictors, whilst characteris-
tics of the community are taken as group-level (level-2)
predictors and facilities/institutional-level characteristics
are grouped as level-3. This research conceptualizes that
these three levels of predictors altogether contribute to
maternal and newborn PNC utilization.

At an individual level, the socio-demographic char-
acteristics included women’s age, women’s and hus-
band’s educational status and occupation, women’s

decision-making and emotional autonomy, available
means of transportation, and wealth quintile. The obstet-
ric characteristics comprised women’s age at marriage
and first birth, parity, number of living children, birth
order, antenatal attendance, sex/gender of newborn, and
size of the newborn at birth.

At the community level, multiple factors have been
considered, such as regions/provinces, residential geo-
graphical classification, mass media exposure, visit of a
field worker, and perceived difficulty of distance to the
health facility, hindering access to medical care.

Lastly, institutional level characteristics included mode
of delivery, place of delivery, and skilled birth assistance.

Methods

For this particular research, a secondary data analysis
of the last three waves of the nationally representative
and cross-sectional Pakistan Demographic and Health
Surveys (PDHSs) was conducted. These include wave 2
(2006-07) [35], wave 3 (2012-13) [36] and wave 4 (2017-
18) [37]. Since the data on PNC related variables was
not collected during wave 1 (1990-1991) of PDHS [38],
therefore, it is not part of the present study.

Under the international series of MEASURES DHS
Program, the National Institute of Population Stud-
ies (NIPS) carried out PDHSs, about every five years to
allow comparisons over time [35-37], with the exception
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from PDHS 1990-91. ICF International and the Paki-
stan Bureau of Statistics provided technical assistance
for these surveys, whereas United States Agency for
International Development provided financial assistance
[35-37].

The PDHSs is a series of the largest representative and
publicly available datasets at the household level, col-
lected information of ever-married women of reproduc-
tive age between 15 and 49 years, including maternal
and newborn PNC. Each of the PDHS waves applied a
two-stage cluster random sampling design to interview
married women of reproductive age (MWRAs) [35-37].
Primarily, urban and rural sampling units were selected,
and secondly, eligible households with MWRAs were
chosen for surveys [35-37]. During each wave of PDHS,
data was collected by different field teams, each consist-
ing of a supervisor, field editor, and four interviewers (1
male and 3 females). Further quality controllers, regional/
provincial field coordinators, and core teams of NIPS
and ICF supervised these field teams for quality assur-
ance [35-37]. Concurrently with fieldwork, data process-
ing, editing, and double data entry were also completed
[35-37]. A set of questionnaires were used to collect data
at community, household, and individual (women and
men) levels during each wave of PDHS. This particular
research used a standard women questionnaire for sec-
ondary data analysis, administered to MWRAs (aged
15-49 vyears), through a face-to-face method [35-37].
This women’s questionnaire also comprised of questions
regarding obstetric care including maternal and newborn
PNC [35-37]. Overall, the response rate for each wave of
PDHS ranged from 93 to 94.5% [35-37].

A sample of 10,023, 13,558 and 12,364 ever MWRAs
were interviewed for PDHS 2006-07, 2012-13 and 2017-
18 respectively [35-37]. However, this analysis is limited
to all those women, who had delivered a child during the
last 5 years preceding each wave of PDHS from 2006 to
2018, considering the research objectives. Thus, it yielded
sample size 5,677, 7,446 and 6,711 women for PDHS
2006-07, 2012-13 and 2017-18 respectively [35-37], as
shown in Fig. 2.
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Variables
Outcome variables
There are two outcome variables for this research, i.e.
maternal PNC and newborn PNC utilization. Maternal
PNC utilization represents those ever MWRAs who gave
birth during the five years preceding each wave of the
PDHSs and utilized PNC after childbirth. Maternal PNC
utilization was derived from the following questions:
“Anyone checked respondent before discharge/delivery?”
and “Anyone checked respondent after discharge/deliv-
ery?” The women, who received PNC services were coded
as ‘yes, while those women, who didn’t receive PNC were
coded as ‘no.

Another outcome variable is newborn PNC utiliza-
tion within the last 2 months, which was also coded into
binary responses, i.e. ‘yes and no!

Explanatory variables

Considering the datasets of PDHS, the multi-level
explanatory variables were organized into three hier-
archical levels. The characteristics of the women and
household factors were considered as individual-level
(level-1) predictors, whilst characteristics of the com-
munity were taken as group-level (level-2) predictors and
facilities/institutional level characteristics were grouped
as level-3. Following are the details of each level:

1) Individual-level characteristics.

The individual level (women and household)
characteristics include socio-demographic and
obstetric-related variables. The socio-demographic
characteristics include women'’s age in years (15-24
years, 25—34 years, 35 years and above), women’s and
husband’s educational status (no formal schooling,
up to 5 years of schooling, 6—10 years of schooling,
more than 10 years of schooling), women’s and
husband’s occupation (not working/unemployed,
professional/clerical/sales & services, agriculture,
manual or household worker). The available means of
transportation for the household were coded into the
binary category, i.e. no vehicle or own vehicle. Here,
own vehicle indicates the availability of a bicycle,
motorcycle/scooter, or car/truck at the household
level, capable to transport mothers. The composite
index of household amenities was grouped into five
wealth quintiles (poorest, poorer, middle, richer, and
richest).

Women’s domestic decision-making autonomy and
emotional autonomy were also key predictors at
the individual level. Women’s domestic decision-
making autonomy measures the overall contribution
of women in household decisions, such as spending
one’s own and husbands’ earnings, making large
household purchases, visiting family or relatives, and
making decisions for healthcare. These were inferred
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from the following questions: i) “who (in your family)
usually decides how to spend your earnings?’, ii)
“who usually decides on making large household
purchases?’, iii) “who usually decides on your visits
to family or relatives?’, iv) “who usually decides

on your healthcare?” and v) “who usually decides
what to do with your husband/partner’s earnings?”.
Possible responses to the first four questions

were: respondent alone, husband/partner alone,
respondent and husband/partner jointly, respondent
and other person, someone else, family elders, or
others. Nonetheless, for the last question regarding
the decision of husband/partner’s earnings, an option
of husband/partner does not bring in any money was
also added along with other possible responses. For
this research, all the responses to the above decision-
making questions were dichotomized into one of
two categories: whether the woman has ‘a say at all’
(either alone or jointly with the husband/partner

or other person) was coded as ‘yes’ or whether she
has ‘no say at all’ was coded as 'no’ (in the case,

when husband/partner, family elders or someone
else makes the decision). This dichotomization of
decision-making autonomy (yes/no) is consistent
with the previous research work done using the
DHS data [39, 40]. Based upon these five binary
household decision-making indicator questions, a
score of decision-making was computed for each
woman, ranging from 0 to 5, where 0 showed ‘no say
or autonomy’ and 1-5 reflected ‘say in any of the five
household decisions or yes autonomy’ Cronbach’s
alpha (a) for autonomy in domestic decision-making
was found 0.88, 0.92, and 0.91 for PDHS 2006-07,
2012-13, and 2017-18 respectively, showing higher
internal consistency.

Women’s emotional autonomy was assessed, using their
attitudes against women violence.

Women'’s agreement or disagreement represents their
emotional autonomy [40]. It was inferred through
the following five situations when sometimes a
husband, being annoyed or angered, is justified in
hitting or beating his wife: i) “if she goes out without
telling husband?’, ii) “if she neglects the children?’
iii) “if she argues with husband?’ iv) “if she refuses
to have sex with husband?” and v) “if she burns the
food?” Possible responses for each question were
yes, no, and don’t know. For this research, yes and
don’t know responses were given 0 scores, while
no was scored as 1. Thus, a score ranged 0—5 was
computed and dichotomized using the mean value.
Thus, mothers, who had a score between 1 to 5
were categorized as ‘having emotional autonomy
(disagree with wife-beating circumstances)’ and 0
scores indicated as ‘no emotional autonomy (agree
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with wife-beating situations). Cronbach Alpha («)

for emotional autonomy was found 0.913 and 0.908
for PDHS 2012-13 and PDHS 2017-18, indicating
high reliability. It is pertinent to mention here that
data against these variables were not collected during
PDHS 2006-07 [35].

The obstetric characteristics included women’s age at
marriage (<20 years, 20 years and above), women’s
age at first birth (<20 years, 20 years and above),
parity (1-2 children, 3—4 children, 5 children or
above), number of living children (0, 1-2, 3-4, 5 or
above), birth order (1, 2—3, 4-5, 6 or more), antenatal
attendance (less than 4 visits or no visit, at least 4
visits or more), sex/gender of the newborn (female,
male), and size of the newborn at birth (large,
average, small).

2) Community-level characteristics.

At community level, predictors encompassed regions/
provinces (Punjab, Sindh, Baluchistan, Khyber
Pakhtunkhwa, Gilgit Baltistan, Islamabad, FATA),
respondents’ residential geographical classification
(urban, rural), mass media exposure to radio, TV,
newspaper (yes, no), and visit of the fieldworker,
e.g., Lady Health Worker (LHW) in past 12 months
(yes, no). DHS also measured the respondents’
perceived difficulty of distance to the health facility,
hindering their access to medical care (problem,
not a problem). It is pertinent to mention here that
data against respondents’ mass media exposure and
perceived difficulty of distance is not available for
PDHS 2006-07 [35].

3) Institutional-level characteristics.

The characteristics at the institutional level consisted
of the mode of delivery (vaginal, caesarean section),
place of delivery (either at home or public and
private hospital/facility), and skilled birth assistance
(no, yes). Here, Skilled Birth Assistance (SBA)
referred to skilled health professionals, e.g., doctors,
nurses, midwives, or Lady Health Visitors (LHVs).

Data analysis

For data analysis, IBM Statistical Package for Social Sci-
ences (SPSS) version 21 was used and sampling weights
were applied. Analysis was conducted at three levels, i.e.
univariate, bivariate and multivariate. Firstly, univari-
ate descriptive analysis was performed and presented,
using frequencies and percentages. Secondly, cross-tab-
ulation and chi-square test of association (p-value) was
conducted, where a p-value<0.05 was found statistically
significant. Lastly, bivariate and multivariate logistic
regression was applied to determine the association of
maternal and newborn PNC utilization with multi-level
determinants at the individual, community, and institu-
tional levels. During bivariate and multivariate regression
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analysis, odds ratios (ORs) and adjusted odds ratios
(AOR) at 95% confidence intervals (CI) were calculated,
separately for maternal and newborn PNC utilization.
Multivariable logistic regression analysis was carried out
after adjusting the visit of fieldworkers (e.g., LHWSs) as
a constant/fixed variable to obtain the AOR and 95%CI
for both maternal and newborn PNC utilization. Fur-
ther, variance inflation factor (VIF) — a measure to assess
multicollinearity was also calculated before multivariate
regression, which was reported as >10 and acceptable
[41].

Results

Sample characteristics at individual level

Table 1 indicated the individual level (socio-demographic
and obstetric) characteristics of MWRAs (15-49 years),
who gave birth during 5 years preceding the last three
waves of PDHSs from 2006 to 2018. Here, wave 2 rep-
resents PDHS 2006-07, wave 3 indicates PDHS 2012-13,
and wave 4 highlights PDHS 2017-18.

Table 1 showed that the majority of the MWRAs were
aged between 25 and 34 years (52%, 54.2%, and 55.5%)
and had not attained formal schooling (64.6%, 55.8%,
and 47.9%), however, their husbands had completed
6-10 years of schooling, i.e. 33.7%, 34.3%, and 35.2%. in
the last three waves respectively. A common trend was
seen in terms of employment during the last three waves
of PDHS, where a large number of MWRAs were found
unemployed (71%, 72.2%, and 82.4%), while their hus-
bands were mostly employed and working as manual/
household workers (40.8%, 49.8%, and 47.7%). Further,
mostly MWRAs belonged to the poorest wealth quintile
(22.7%, 22.8%, and 21.5%), nonetheless, confirmed the
availability of own vehicles for transportation (52.1%,
53.3%, and 65.2%).

With regards to autonomy, relevant data was not col-
lected during PDHS 2006-07. Hence, analysis informed
that a substantial proportion of the MWRAs (71.7% and
66%) had domestic decision-making autonomy, whereas
56.2% and 56.3% MWRAs had no emotional autonomy in
waves 3 and 4 of PDHS respectively.

Regarding obstetric characteristics of MWRAs in the
last three waves, most of the women were married at a
younger age, i.e. <20 years (75.1%, 71.7%, and 64.4%).
However, a slight variation was observed in women’s
age at first birth, as 54.1% of women gave birth at <20
years in wave 2, while 20 years and above (50.5% and
54.2%) gave birth in wave 3 and 4. More than one-third
of MWRAs had 1-2 children ever born (35.2%, 38.7%,
and 41%) and similarly 1-2 living children (37.7%, 42.3%,
and 43.9%). Further analysis revealed that most of the
women had either availed less than 4 antenatal visits or
no visit (71.2% and 63.4%) in wave 2 and wave 3 respec-
tively, nonetheless availed at least 4 visits or more (58.9%)
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in wave 4, showing an increase in antenatal care utiliza-
tion over time. Furthermore, the majority of MWRAs
had 2-3 birth orders (33.8%, 36.4%, and 38.3%), male
newborns (54.1%, 51.9%, and 50.7%) with an average size
(44.8%, 73%, and 72.7%) in all three waves of PDHS.

Characteristics at community and institutional level
Table 2 indicated community and institutional level char-
acteristics of MWRASs (aged 15—49 years), who gave birth
in the last 5 years preceding PDHSs from 2006 to 2018.
For community-level characteristics, a higher num-
ber of women were found from Punjab (56.1%, 56.1%,
and 51.5%), and belonged to rural areas (69.8%, 69.9%,
and 66.5%). The majority of the MWRAs had exposure
to mass media (70.6% and 63.4%) and reported that dis-
tance to health facilities was not a problem (59.9% and
54.9%) from wave 3 and 4 respectively. Further, most of
the MWRAs (73%) in wave 2 reported that they were
not visited by the field workers, e.g., LHWs, nonetheless,
an increase in the number of women attended by LHWs
(56.8% and 61.8%) was observed in wave 3 and 4.
Regarding institutional level characteristics, a shift
from home-based deliveries to hospital-based deliv-
eries was observed from wave 2 to wave 4. Analysis
showed that the majority of MWRAs reported that they
had a vaginal delivery (91.5%, 84.3%, and 75.9%), how-
ever, mostly delivered at home (62.8%), without any
SBA (58.1%) in wave 2. Contrary, a higher number of
MWRAs were delivered at health facilities/hospitals
(51.7% and 68.8%) by SBA (55.4% and 72%) in wave 3 and
4 respectively.

Maternal and newborn PNC related characteristics

Table 3 highlighted respondents’ characteristics related
to maternal and newborn PNC utilization within the
first 2 months from 2006 to 2018. Analysis reveals that
the trend of maternal and newborn PNC utilization has
changed over time from 2006 to 2018, as exhibited in
Fig. 3.

The majority of respondents informed that they had
not availed both maternal PNC (56.5%) and newborn
PNC (79.4%) in wave 2, nevertheless, a gradual increase
in the proportions of maternal PNC utilization (60.3%
and 63.6%) was recorded in wave 3 and 4 respectively,
showing an upward trend in maternal PNC utilization. In
the case of newborn PNC utilization, a dip was observed,
where more than half of the respondents reported that
their newborns were checked (50.5%) in wave 3, while
69.3% were not checked after delivery in wave 4, high-
lighting a downward trend in newborn PNC.

Further, amongst those who availed PNC utilization,
the majority availed PNC within the first 24 h (90.1%,
81.5%, and 59.1%), by skilled birth attendants (62.1%,
80%, and 90.6%). Furthermore, a large number of the
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Table 1 Individual level (socio-demographics and obstetric) characteristics of women of reproductive age 15-49 years, who gave a
birth during 5 years preceding PDHSs (2006-2018)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)
n=5,677 n=7,446 n=6,711
f % f % f %

Individual characteristics
Socio-demographic characteristics
Women's age

15-24 years 1,334 235 1,748 235 1,545 23
25-34 years 2,952 52 4,038 542 3,725 555
35 years and above 1,390 24.5 1,659 223 1,440 215
Womens’ education status

No formal schooling 3,668 64.6 4,155 55.8 3,212 479
Up to 5 years of schooling 854 15 1,230 16.5 1,097 16.3
6-10 years of schooling 813 14.3 1,380 18.5 1,492 22.2
More than 10 years of schooling 341 6 682 9.2 911 13.6
Husbands’ education status

No formal schooling 2,007 355 2,451 33 1,889 28.7
Up to 5 years of schooling 935 16.5 1,211 16.3 1,085 16.5
6-10 years of schooling 1,904 33.7 2,547 343 2,316 352
More than 10 years of schooling 812 143 1,216 164 1,293 19.6
Womens’ occupation

Not working/Unemployed 4,026 71 5378 722 5,528 824
Professional/Clerical/Sales & Services 734 129 658 838 279 4.2
Agriculture 728 128 820 Il 403 6
Manual or household worker 185 33 590 79 498 74
Husbands’ occupation

Not Working/Unemployed 174 3.1 123 1.7 179 2.7
Professional/Clerical/Sales & Services 1,999 352 2,355 316 2,119 32.1
Agriculture 1,185 209 1,260 16.9 1,154 17.5
Manual or household worker 2,316 40.8 3,707 49.8 3,142 47.7
Available means of transportation

No vehicle 2,523 47.9 3,292 46.7 2,256 34.8
Own vehicle 2,750 52.1 3,761 533 4,224 65.2
Womens’ domestic decision making autonomy?®

No - - 1,396 283 1,899 34
Yes - - 3,545 71.7 3,690 66
Womens’ emotional autonomy?

No - - 4175 56.2 3,776 56.3
Yes - - 3,251 43.8 2,931 437
Wealth quintile

Poorest 1,289 227 1,698 228 1,444 215
Poorer 1,194 21 1,544 20.7 1,299 194
Middle 1,099 194 1,464 19.7 1,371 204
Richer 1,066 18.8 1,469 19.7 1,349 20.1
Richest 1,029 18.1 1,272 17.1 1,248 18.6

Obstetric characteristics
Womens’ age at marriage

<20 years 4,266 75.1 5,342 7.7 4322 64.4
20 years and above 141 249 2,104 283 2,389 355
Womens’ age at first birth

<20 years 3,072 54.1 3,685 49.5 3,076 458
20 years and above 2,605 459 3,761 50.5 3,635 542
Parity

1-2 children 2,000 352 2,885 387 2,749 41
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Characteristics

PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)

n=5,677 n=7,446 n=6,711

f % f % f %
3-4 children 1,648 29 2,249 30.2 2,183 325
5 children or above 2,029 35.7 2,312 311 1,780 26.5
Number of living children
0 100 1.8 80 1.1 83 1.2
1-2 2,138 377 3,149 423 2,944 439
3-4 1,737 306 2,306 31 2,222 33.1
5 or above 1,702 30 1912 25.7 1,463 218
Antenatal attendance
Less than 4 visits or no visit 3,987 71.2 4713 634 2414 411
At least 4 visits or more 1,611 288 2,723 36.6 3,452 58.9
Birth order
1 965 17 1,418 19 1,337 19.9
2-3 1,917 338 2,710 364 2,571 383
4-5 1,389 245 1,735 233 1,739 259
6 or more 1,406 24.8 1,583 213 1,064 159
Sex/Gender of newborn
Female 2,606 459 3,583 481 3,308 493
Male 3,071 54.1 3,863 519 3,404 50.7
Size of newborn at birth
Large 1,272 226 477 6.4 475 7.1
Average 2,526 448 5421 73 4,862 72.7
Small 1,842 324 1,524 205 1,353 202

2 Autonomy related data was not collected during PDHS 2006-07

women reported that their first PNC checkup took place
at home (91.3%) in wave 2, nevertheless mostly visited
a health facility for their first PNC checkup (78.5% and
79%) during wave 3 and 4 of PDHS.

Relationship of maternal and newborn PNC utilization with
multi-level determinants

Table 4 indicated an association between maternal as
well as newborn PNC utilization with individual-level
characteristics of MWRAs aged 15—49 years. The results
of chi-square showed a statistically significant relation-
ship (p<0.05) of maternal and newborn PNC utilization
with women’s and husband’s education status, women’s
occupation, and wealth quintile in the last three waves of
PDHS. Further, a strong statistical association between
PNC utilization and decision-making, emotional auton-
omy and available means of transportation was also seen
during 3 and 4 waves of PDHS. Furthermore, results of
maternal and newborn PNC utilization showed a statisti-
cal significance with women’s age and husband’s occupa-
tion in varied waves of PDHS.

Findings highlighted an upward trend of maternal PNC
utilization over the period of time, along with a strong
association, particularly with women’s older age, higher
years of schooling, professional/clerical/sales & services
occupation, availability of transportation, and richest

wealth quintile, whereas newborn PNC highlighted sta-
tistical significance with women’s and their husband’s
higher years of schooling across last three waves of
PDHS. Results also informed a substantial difference in
patterns of newborn PNC utilization with women’s occu-
pations across three waves. Results revealed that a large
number of women having decision-making autonomy,
nonetheless, without any emotional autonomy received
maternal PNC in waves 3 and 4. Contrarily, a consider-
able variation along with low uptake of newborn PNC
utilization was observed with women’s decision-making
and emotional autonomy.

With respect to obstetric characteristics, a statistically
significant association of maternal and newborn PNC
utilization was found with women’s age at marriage, par-
ity, number of living children, antenatal attendance and
birth order in the last three waves of PDHS (2006—2018).
Nonetheless, a significant relationship of maternal and
newborn PNC utilization was also observed with wom-
en’s age at first birth, sex/gender and size of the newborn.

Table 5 showed a statistically significant relationship
(p<0.05) between various community-level characteris-
tics with maternal and newborn PNC utilization. Find-
ings informed that majority of the women from Sindh
(60.6%, 67.6%, and 75.6%), residing in urban areas (57.8%,
74.4%, and 76.8%) and visited by LHWs (47.5%, 65.2%,
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Table 2 Community and institutional level characteristics of women of reproductive age 15-49 years, who gave a birth during 5 years

preceding PDHSs (2006-2018)

Characteristics

PDHS (2006-07)

PDHS (2012-13) PDHS (2017-18)

n=5,677 n=7,446 n=6,711

f % f % f %
Community level characteristics
Regions/Provinces
Punjab 3,182 56.1 4,180 56.1 3,453 515
Sindh 1,404 24.7 1,714 23 1,571 234
Baluchistan 264 46 348 4.7 377 5.6
Khyber Pakhtunkhwa? 827 14.6 1117 15 1,101 16.4
Gilgit Baltistan* - - 56 0.7 - -
Islamabad* - - 31 04 54 0.8
FATA* - - - - 156 2.3
Geographical classification
Urban 1,714 30.2 2,244 30.1 2,248 335
Rurall 3,962 69.8 5,202 69.9 4,463 66.5
Mass media exposure*
No - - 2,184 294 2,454 36.6
Yes - - 5241 70.6 4,254 634
Perceived difficulty of distance to facility*
Problem - - 2,982 40.1 3,024 451
Not a problem - - 4,451 59.9 3,683 54.9
Visit of field worker (LHWs)
No 4,143 73 2,260 432 2,564 38.2
Yes 1,533 27 2,975 56.8 4,147 61.8
Institutional level characteristics
Mode of delivery
Vaginal 5,193 915 6,268 843 5,094 759
C-Section 482 85 1171 15.7 1614 241
Place of delivery
Home 3,545 62.8 3,594 483 2,093 312
Hospital/Facility (public & private) 2,101 37.2 3,841 51.7 4618 68.8
Skilled birth assistance
No 3,280 58.1 3,312 44.6 1,879 28
Yes 2,365 419 4,112 554 4,833 72

2 Khyber Pakhtunkhwa was formerly known as North-West Frontier Province (NWFP), as reported in PDHS 2006-07

* Missing information indicates the non-availability of data within PDHS waves, particularly in PDHS 2006-07 for mass media exposure and perceived difficulty of

distance to facility

and 68.1%) availed maternal PNC utilization. Similar pat-
tern was seen for newborn PNC, where majority of the
women living in an urban area (26.4%, 58.3%, and 36.9%),
particularly from Sindh province (34.2% and 40.4%) in
waves 2 and 4, and Punjab province (58.1%) in wave 3
availed newborn PNC services. Further, those women,
who had exposure to mass media and had not faced any
difficulty accessing the facility also utilized maternal and
newborn PNC during wave 3 and 4 of PDHS. Regarding
institutional level characteristics, results highlighted that
majority of the women, who had caesarean sections and
delivered at health facilities by skilled birth attendants
had a strong statistical association with maternal and
newborn PNC utilization.

Bivariate logistic regression of maternal and newborn PNC
utilization with multi-level determinants

Table 6 and 4.2 showed the bivariate analysis of mater-
nal and newborn PNC utilization with multi-level deter-
minants at the individual, community, and institutional
levels of women of reproductive age 15-49 years, who
gave birth during 5 years preceding PDHSs (2006—2018).
Overall, the findings of maternal PNC utilization showed
that women aged 35 years and above, who attained more
than 10 years of schooling, served in professional/cleri-
cal/sales & services, and their husbands also had above 10
years of schooling, and were employed as professional/
clerical/ sales & services, owned a vehicle for transpor-
tation and belonged to the richest wealth quintile were
more likely to avail maternal PNC services in all three
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Table 3 Maternal and newborn postnatal care related characteristics of the women of reproductive age 15-49 years, who gave a birth

during 5 years preceding PDHSs (2006-2018)

Characteristics

PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)

n=5,677 n=7,446 n=6,711
f % f % f %
Maternal PNC utilization
No 3,181 56.5 2,946 39.7 2,442 364
Yes 2,446 435 4,473 60.3 4,269 63.6
Timing for PNC check-up
Within first 24 h 2,148 90.1 2,992 815 2,510 59.1
Within 2-6 days 177 74 391 10.7 117 28
Within 7-42 days 59 25 289 79 1,620 382
Newborn PNC utilization within first 2 months
No 2,837 794 3,652 49.5 4,631 69.3
Yes 738 20.6 3,724 50.5 2,056 30.7
PNC utilization by skilled birth attendants
No 927 379 747 20 400 94
Yes 1,518 62.1 2,977 80 3,869 90.6
Place of 1st PNC check-up
Home 980 913 800 215 508 21
Hospital/Facility (public & private) 94 8.7 2,924 78.5 1,913 79
100
90
80
70
60.3 63.6
@ 60
8
g 50 43.5
& 40 205
30 30.7
20 206
10
0

PDHS 2006-07

PDHS 2012-13

PDHS 2017-18

Last three waves of PDHSs from 2006-2018

——Newborn PNC Utilization

—Maternal PNC Utilization

Fig. 3 Trends of maternal and newborn PNC utilization in Pakistan from 2006 to 2018

waves of PDHS. More specifically, maternal PNC utiliza-
tion increased with the increase in age (OR: 0.66, 0.79,
and 0.83), with a higher level of education (OR: 5.39, 9.42,
and 6.78), in the category of professional/clerical/sales &
services (OR: 1.73, 2.16, and 1.83) and with the increase
in wealth quintile (OR: 4.18, 6.86, and 7.42) in all three
waves. Additionally, those women, who had decision-
making and emotional autonomy had more probability of
maternal PNC utilization during waves 3 and 4.

Similar to the above, findings highlighted that prob-
ability to avail newborn PNC services augmented with
the increase in women age (OR: 0.65), who attained 6—10
years of schooling (OR: 2.07) in wave 2, while more than

10 years of schooling in wave 3 and 4 (OR: 4.13 and 1.97),
as well as their husbands also had more than 10 years of
schooling (OR: 2.53, 2.61, and 1.43) across three waves
of PDHS. Further, the odds of newborn PNC utilization
were found higher amongst women serving as profes-
sional/clerical/sales & services (OR: 1.35 and 1.47) in
waves 3 and 4, and their husbands also working in the
same category (OR: 1.89, 2.31, and 0.86) and belonged
to richest wealth quintile (OR: 2.35, 3.59, and 1.68) in all
three waves of PDHS.

With reference to obstetric characteristics, results
also revealed that maternal PNC utilization was found
associated with women’s age at marriage and first birth,
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Table 4 Relationship of maternal and newborn PNC utilization with individual level characteristics of women of reproductive age
15-49 years, who gave a birth during 5 years preceding PDHSs (2006-2018)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)
n=>5,677 n=7,446 n=6,711
Maternal PNC Newborn PNC Maternal PNC Newborn PNC ~ Maternal PNC ~ Newborn PNC
Yes No p-value Yes No p-value Yes No p-value Yes No p- Yes No p- Yes No p-
value value value

Individual characteristics

Socio-demographic characteristics

Womens'age

15-24 years 453 54.7 <0.010 23.1 769 <0.01 63.1 369 <0.01 503 49.7 079 627 373 <0.01 295 705 0.13
25-34 years 464 536 218 782 60.2 398 50.8 49.2 66.1 339 318 68.2

35 years and 355 645 16.3 83.7 575 425 499 50.1 582 418 295 705
above

Womens’ educa-

tion status

No formal 351 649 <0.01 183 81.7 <0.01 502 49.8 <0.01 413 587 <0.01 503 497 <0.01 259 74.1 <0.01
schooling

Upto5Syearsof 494 506 26.1 739 606 394 56.5 43.5 65.7 343 338 66.2
schooling

6-10 years of 6
schooling

More than 745 255 29.5 70.5 90.5 95 744 256 873 127 40.7 593
10 years of

schooling

o

384 318 682 756 244 61.1 389 76.1 239 328 67.2

Husbands’ edu-

cation status

No formal 325 67.5 <0.01 15.7 843 <0.01 496 504 <0.01 41.
schooling

Upto5yearsof 389 61.2 206 794 574 426 50.3 49.7 576 424 296 704
schooling

6-10 years of 49.1 509 243 757 636 364 526 474 68,6 314 318 68.2
schooling

More than 62.7 373 320 680 776 224 64.7 353 794 206 351 649
10 years of

schooling

Womens’ em-

ployment/

occupation

Not working/ 442 558 <0.01 20.7 793 <0.01 62.7 373 <0.01 51.
Unemployed

Professional/ 484 516 23.1 769 675 325 590 41.0 753 247 385 615
Clerical/Sales &

Services

Agriculture 348 652 16.3 83.7 453 547 446 554 469 53.1 308 69.2
Manual or house- 436 564 29.8 70.2 514 486 402 598 64.8 352 376 624
hold worker

Husbands’

employment/

occupation

Not working/ 382 61.8 <0.01 140 86.0 <0.01 508 49.2 <0.01 385 61.5 <0.01 592 408 <0.01 348 652 042
Unemployed

Professional/ 51.6 484 23.1 769 69.1 309 59.3 40.7 727 273 315 685
Clerical/Sales &

Services

Agriculture 36.1 639 17.0 83.0 547 453 506 494 529 471 31.0 69.0
Manual or house- 40.6 594 214 786 569 43.1 453 547 61.7 383 300 70.0
hold worker

w

587 <0.01 507 493 <0.01 275 725 <0.01

w

485 <0.01 64.1 359 <0.01 29.7 703 <0.01
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Table 4 (continued)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)
n=5,677 n=7,446 n=6,711
Maternal PNC Newborn PNC Maternal PNC Newborn PNC  Maternal PNC ~ Newborn PNC
Yes No p-value Yes No p-value Yes No p-value Yes No p- Yes No p- Yes No p-
value value value
Available
means of
transportation
No vehicle 390 610 <0.01 20.1 799 049 520 480 <0.01 434 566 <0.01 563 437 <0.01 288 71.2 0.05
Own vehicle 469 53.1 21.1 789 669 33.1 56.1 439 66.6 334 31.2 688
Women' deci-
sion making
autonomy
No - - - - - - 509 49.1 <0.01 426 574 <0.01 513 487 <0.01 221 779 <0.01
Yes - - - - 60.3 39.7 51.7 483 706 294 352 648
Women’
emotional
autonomy
No - - - - - - 67.3 32.7 <0.01 546 454 <0.01 720 280 <0.01 333 66.7 <0.01
Yes - - - - 513 487 452 548 530 470 274 726
Wealth quintile
Poorest 31.7 683 <0.01 172 828 <0.01 430 570 <0.01 366 634 <0.01 471 529 <0.01 275 725 <0.01
Poorer 31.1 689 179 821 50.3 49.7 444 556 49.7 503 276 724
Middle 41.0 590 20.5 795 59.1 409 503 49.7 63.1 36.9 283 717
Richer 52.1 479 262 738 71.7 283 588 41.2 737 263 320 680
Richest 66.1 339 329 67.1 838 16.2 675 325 869 13.1 390 610

Obstetric characteristics
Age at marriage

<20 years 412 588 <0.01 215 785 0.01 559 441 <0.01 466 534 <0.01 578 422 <0.01 287 713 <0.01
20 years and 504 496 172 828 715 285 606 394 742 258 345 655
above

Age at first birth

<20 years 403 59.7 <0.01 216 784 0.08 54 46 <0.01 46 54 <0.01 564 436 <0.01 279 721 <0.01
20 years and 472 528 19.2 808 664 33.6 549 451 69.7 303 332 66.8
above

Parity (number
of children ever

born)

1-2 children 49 51 <0.01 219 781 0.01 69 31 <0.01 555 445 <0.01 709 29.1 <0.01 348 652 <0.01
3-4 children 457 543 228 772 594 406 495 505 65.5 345 293 70.7

5 children or 362 638 182 818 502 498 452 548 50 50 262 738
above

Number of liv-

ing children

0 495 505 <0.01 315 685 0.01 753 247 <0.01 534 46,6 <0.01 66.3 337 <0.01 293 70.7 <0.01
1-2 483 517 223 777 683 31.7 555 445 70.2 298 35 65

3-4 46 54 215 785 583 417 484 516 642 358 296 704

5 or above 345 655 179 821 489 51.1 447 553 492 508 24 76
Antenatal

attendance

Less than 4 visits  33.7 66.3 <0.01 183 81.7 <0.01 485 515 <0.01 433 56.7 <0.01 545 455 <0.01 287 71.3 <0.01
Or No Visit

At least 4 visits or  66.9 33.1 34 66 80.8 19.2 63.1 369 788 21.2 36 64

more

Birth order
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Characteristics

PDHS (2006-07)

PDHS (2012-13)

PDHS (2017-18)

n=>5,677 n=7,446 n=6,711
Maternal PNC Newborn PNC Maternal PNC Newborn PNC ~ Maternal PNC ~ Newborn PNC
Yes No p-value Yes No p-value Yes No p-value Yes No p- Yes No p- Yes No p-
value value value
1 49.7 503 <0.01 241 759 0.01 72 28 <0.01 57 43 <0.01 726 274 <0.01 352 648 <0.01
2-3 479 521 213 787 643 357 526 474 638 312 318 682
4-5 425 575 219 781 549 451 482 518 587 413 289 711
6 or more 342 658 17.3 827 488 51.2 43.7 56.3 479 521 255 745
Sex/Gender of
baby
Female 425 575 018 18 82 <0.01 59.1 409 0.04 503 497 072 633 367 064 288 712 <0.01
Male 443 557 229 771 614 386 50.7 493 639 36.1 326 674
Size of baby at
birth
Large 465 535 0.04 23.1 769 <0.01 632 368 <0.01 524 476 017 685 315 <0.01 326 674 030
Average 429 571 176 824 622 378 509 49.1 653 34.7 303 69.7
Small 421 579 23.1 769 525 475 485 515 563 437 321 679

* Chi-square test was applied to determine p-value

number of living children, antenatal attendance, birth
order, sex/gender of newborn, and size of the newborn
at birth. Further data suggested that maternal PNC uti-
lization was higher among women having 1-2 children
(OR: 1.69, 2.20, and 2.43) and large size of newborns at
birth (OR: 1.19, 1.55, and 1.69) in the last three waves of
PDHS. Moreover, results informed that newborn PNC
utilization was associated with women age at marriage,
the number of living children, antenatal attendance, and
birth order. Further data highlighted that odds of new-
born PNC utilization were found higher among women
having 1-2 children (OR: 1.31, 1.54, and 1.71) in all three
waves of PDHS.

Furthermore, Table 7 revealed that women from Sindh
were more likely to avail maternal and newborn PNC
utilization as compared to other provinces in all three
waves. Also, an increased PNC utilization was found in
all three waves amongst women residing in urban areas,
visited by LHWSs, had caesarean section, and delivered
at hospital/facility by skilled birth attendants for both
mothers and newborn.

Multivariate logistic regression of maternal PNC utilization
with individual, community, and institutional level
characteristics

Table 8 exhibited multivariate logistic regression of
maternal PNC utilization with individual, community,
and institutional level characteristics of women of repro-
ductive age 15-49 years, who gave birth during 5 years
preceding PDHSs (2006-2018). While interpreting the
results of multivariate logistic regression, one may con-
sider that multivariate analysis was conducted to obtain
AOR after controlling for visits of field workers (LHWs).

Further, VIF was calculated before multivariate regres-
sion to assess multicollinearity, which was found >10.

Results (Table 8) informed a significant association of
maternal PNC utilization with women’s age of 35 years
and above (AOR=0.46, 95% CI: 0.26-0.82) in wave
2, who attained education up to 5 years of schooling
(AOR=1.38, 95% CI: 1.00-1.94; AOR=0.70, 95% CI: 0.55—
0.88) in waves 2 and 3 respectively, and were employed in
agriculture (AOR=0.79, 95% CI: 0.62-1.00) and manual/
household jobs (AOR=0.76, 95% CI: 0.59—-0.98) in wave
3, and their husbands employed as professional/clerical/
sales & services (AOR=4.57, 95% CI: 1.23-16.99) and
manual/household jobs (AOR=3.95, 95% CI: 1.07-14.57)
in wave 4. Further, a higher likelihood of maternal PNC
was found with availability of own vehicle for transpor-
tation (AOR=0.79, 95% CI: 0.66—0.95; AOR=1.28, 95%
CI: 1.02-1.61) in waves 3 and 4, and richest wealth quin-
tile in wave 4 (AOR=1.69, 95% CI: 1.08-2.92). Women’s
decision-making autonomy (AOR=0.79, 95% CI: 0.66—
0.95; AOR=1.28, 95% CI: 1.02-1.61) in waves 3 and 4,
and emotional autonomy jobs (AOR=0.77, 95% CI: 0.62—
0.95) in wave 4 was also significantly associated with
maternal PNC utilization.

Multivariate analysis revealed that maternal PNC uti-
lization showed a strong association with the obstetric
characteristics in some waves, such as parity in wave 4,
number of living children in waves 3 and 4, and the aver-
age size of the newborn at birth in waves 3 and 4. Only
the antenatal attendance was found significant with
maternal PNC utilization (AOR=2.23, 95% CI: 1.63-3.03;
AOR=1.69, 95% CI: 1.39-2.05; AOR=1.23, 95% CI: 1.00-
1.52) across all waves of PDHS.
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Table 5 Relationship of maternal and newborn PNC utilization with community and institutional level characteristics of women of
reproductive age 15-49 years, who gave a birth during 5 years preceding PDHSs (2006-2018)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)
n=5,677 n=7,446 n=6,711
Maternal PNC Newborn PNC Maternal PNC Newborn PNC Maternal PNC ~ Newborn PNC
Yes No p-value Yes No p-value Yes No p-value Yes No p- Yes No p- Yes No p-
value value value

Community level characteristics

Regions/

Provinces

Punjab 403 59.7 <0.01 17.5 825 <0.01 65.5 34.5
Sindh 606 394 342 658 676 324
Baluchistan 40.8 59.2 10.7 89.3 39.7 60.3
Khyber 275 725 17.1 829 374 626
Pakhtunkhwa

Gilgit Baltistan - - - - 218 782
Islamabad* - - - - 806 194
FATA* - - - - - -
Geographical

classification

Urban 578 422 <0.01 264 736 <0.01 744 256
Rural 373 627 19.2 80.8 542 458
Access to

sources of

information

No - - - - - - 428 572
Yes - - - - 676 324
Perceived

difficulty of dis-
tance to health

facility

Problem - - - - - - 492 508
Not a problem - - - - 67.7 323
Visit of field

worker (LHWs)

No 420 580 <0.01 196 804 0.01 62.1 379
Yes 475 525 238 76.2 652 348
Institutional level

Mode of

delivery

Vaginal 39.2 608 <0.01 206 794 044 532 468
C-Section 89.0 11.0 333 66.7 980 20
Place of

delivery

Home 287 713 <0.01 203 79.7 <0.01 316 684
Hospital/Facil- 683 317 400 60.0 87.1 129
ity (public &

private)

Skilled birth assistance (type of healthcare provider)

No 285 715 <0.01 19.9 80.1 <0.01 300 700
Yes 642 358 270 730 848 152

<0.01 58.1 419 <0.01 685 315 <0.01 333 66.7 <0.01
506 494 756 244 404 596
18.0 820 387 613 153 84.7
334 666 439 56.1 174 826
16.1 83.9 - - - -
64.5 355 792 208 389 61.1
- - 30.1 699 51 949
<0.01 583 417 <0.01 768 232 <0.01 369 63.1 <0.01
47.1 529 570 430 276 724
<0.01 374 626 <0.01 484 516 <0.01 227 773 <0.01
56.1 439 724 276 354 646
<0.01 408 592 <0.01 545 455 <0.01 269 73.1 <0.01
570 430 711 289 339 66.1
0.02 480 520 <0.01 564 436 <0.01 258 742 <0.01
580 420 68.1 319 338 66.2

<0.01 456 544 <0.01 525 475 <0.01 267 733 <0.01
770 230 989 1.1 435 565

<0.01 352 648 <0.01 247 753 <0.01 30.7 693 091
65.0 350 813 187 308 69.2

<0.01 336 664 <0.01 233 767 <0.01 292 708 0.09
643 35.7 79.3 20.7 313 68.7

* Chi-square test was applied to determine p-value

At the community level characteristics, regions/prov-
inces, and perceived difficulty to access the distant health
facility highlighted a significant association with mater-
nal PNC utilization during multivariate analysis. More

specifically, perceived difficulty was found significant in
wave 3, while some of the regions/provinces had a strong
association across all waves of PDHS. Further, nearly all
characteristics of the institutional level (e.g., mode of
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Table 6 Bivariate logistic regression of maternal and newborn PNC utilization with individual level characteristics of women of
reproductive age 15-49 years, who gave a birth during 5 years preceding PDHSs (2006-2018)

Characteristics

PDHS (2006-07)

PDHS (2012-13)

PDHS (2017-18)

n=5,677

n=7,446

n=6,711

Maternal PNC  Newborn PNC  Maternal PNC Newborn PNC ~ Maternal PNC ~ Newborn PNC

OR CI(95%) OR CI(95%) OR CI(95%) OR CI(95%) OR CI(95%) OR ClI(95%)
Individual characteristics
Socio-demographic characteristics
Womens' age
15-24 years 1 1 1 1 1 1
25-34 years 104 092-1.19 093 076-1.13 088* 079-099 1.02 091-1.14 1.16* 1.03-1.31 1.11 097-126
35 years and above 0.66* 057-0.77 065*% 051-082 0.79* 069-091 098 086-1.12 0.83* 072-096 099 085-1.17
Womens’ education status
No formal schooling 1 1 1 1 1 1
Up to 5 years of schooling 1.80% 1.55-2.09 156% 1.25-1.96 1.52* 134-174 185% 162-210 1.89* 164-218 146* 126-169
6-10 years of schooling 297*% 253-347 207* 158-271 3.06* 267-352 2.23* 197-253 3.15% 274-361 1.39% 122-159
More than 10 years of schooling  539* 4.19-695 1.87* 1.07-3.26 942* 723-1226 4.13* 343-497 6.78* 551-834 197% 168-229
Husbands’ education status
No formal schooling 1 1 1 1 1 1
Up to 5 years of schooling 132% 1.12-155 139% 1.10-1.76 1.37* 1.19-157 144* 125-165 132* 1.13-153 1.11 094-131
6-10 years of schooling 2.00% 1.76-2.28 1.72* 141-209 1.77% 158-198 157* 141-1.76 2.12* 187-240 1.23* 108-141
More than 10 years of schooling  3.50% 2.95-4.15 253* 192-333 351*% 301-4.11 261* 226-301 3.74* 3.18-440 143* 123-167
Womens’ occupation
Not working/Unemployed 1 1 1 1 1 1
Professional/Clerical/Sales & 1.18% 1.01-138 1.15 090-146 1.24* 1.04-147 135% 1.14-159 1.69* 128-223 147% 1.15-189
Services
Agriculture 067*% 057-079 075 059-095 049* 042-057 0.76* 066-088 049* 040-060 1.05 085-131
Manual or household worker 098 0.72-132 1.62* 1.09-238 063* 053-075 0.63* 053-0.75 103 085-125 142* 1.18-172
Husbands’ occupation
Not working/Unemployed 1 1 1 1 1 1
Professional/Clerical/Sales & 1.73% 125-238 1.89* 1.05-341 2.16* 150-3.11 2.31* 159-336 1.83* 134-251 0.86* 062-1.19
Services
Agriculture 091 066-127 129 0.71-235 117 081-169 163* 111-239 077 056-1.06 0.84* 060-1.17
Manual or household worker 111 081-1.52 171 095-3.07 128 089-183 132 091-191 111 082-151 080* 058-1.10
Available means of
transportation
No vehicle 1 1 1 1 1 1
Own vehicle 1.38% 123-154 106 089-1.25 1.86* 169-205 1.67% 152-183 155% 139-1.72 1.12* 1.00-1.25
Womens’ decision making
autonomy
No - - - - 1 1 1 1
Yes - - - - 147% 129-166  144* 127-163 227* 203-255 191* 168-217
Womens’ emotional autonomy
No - - - - 1 1 1 1
Yes - - - - 051* 046-056 068* 0.62-0.75 044* 039-048 0.75% 068-084
Wealth quintile
Poorest 1 1 1 1 1 1
Poorer 097 082-1.15 1.05 083-1.32 1.34* 1.17-154 139 121-159 111 095-1.28 101 075-1.19
Middle 149% 126-177 125 098-1.58 1.92* 1.67-2.21 1.75% 152-202 1.92* 165-225 1.04 088-1.22
Richer 2.33% 197-276 1.72* 134-219 337*% 290-391 247*% 214-286 3.15% 269-3.70 1.24* 105-145
Richest 4.18% 351-498 235% 1.74-3.16 686* 575-8.19 359* 3.08-4.19 742* 6.11-901 1.68* 143-197
Obstetric characteristics
Age at marriage
<20years 1 1 1 1 1 1
20 years and above 145% 128-164 076% 061-094 1.99* 1.78-222 176*% 159-196 210* 1.89-235 131* 1.18-146
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Characteristics

PDHS (2006-07)

PDHS (2012-13)

PDHS (2017-18)

n=>5,677

n=7,446

n=6,711

Maternal PNC  Newborn PNC  Maternal PNC Newborn PNC ~ Maternal PNC ~ Newborn PNC

OR CI(95%) OR CI(95%) OR CI(95%) OR CI(95%) OR CI(95%) OR ClI(95%)
Age at first birth
<20 years 1 1 1 1 1 1
20 years and above 132% 1.18-147 086 0.73-1.02 169* 153-185 143* 131-157 1.77% 160-1.96 129* 1.16-143
Parity (number of children
ever born)
5 children or above 1 1 1 1 1 1
3-4 children 148% 129-169 132* 1.08-161 145% 129-163 1.19* 106-134 190* 167-216 1.17% 101-134
1-2 children 1.69% 149-192 126% 1.03-1.53 220* 197-247 152* 136-169 243* 215-276 151* 132-172
Number of living children
5 or above 1 1 1 1 1 1
3-4 1.62% 141-186 1.25% 1.02-1.53 146* 129-165 1.16* 103-131 185*% 1.62-212 133* 1.15-155
1-2 1.77% 156-2.02 131* 107-160 2.25*% 200-2.53 154% 137-1.72 243* 214-2.77 1.71* 145-197
0 1.86% 1.24-280 210* 1.16-3.80 3.13* 186-527 140 088-224 202* 127-323 132 081-215
Antenatal attendance
Less than 4 visits or no visit 1 1 1 1 1 1
At least 4 visits or more 398* 352-450 230* 1.88-283 446 399-499 224* 203-246 3.11* 277-348 1.39% 125-1.56
Birth order
6 or more 1 1 1 1 1 1
4-5 1.90% 1.61-225 134* 108-1.68 1.28* 1.11-146 1.20* 1.05-138 154* 132-180 1.18* 099-140
2-3 1.77% 153-204 130* 1.05-161 1.89* 167-215 143* 126-162 240* 207-278 136* 1.16-159
1 142% 122-166 152* 1.17-198 2.71* 232-315 1.71* 147-197 288* 243-341 158* 132-189
Sex/Gender of baby
Female 1 1 1 1 1
Male 107 097-1.19 1.34* 1.14-159 1.10* 1.00-1.21 102 093-1.11 1.02 093-1.13 1.19* 107-1.33
Size of baby at birth
Small 1 1 1 1 1
Large 1.09% 1.04-138 0.99* 091-1.23 1.55% 126-192 1.17 095-144 1.69* 135-2.10 089 0.73-109
Average 103 092-1.17 071 059-085 149* 133-167 110 098-123 146* 129-165 097 078-122

* p-value=<0.05

delivery, skilled birth assistance) significantly predicted
the maternal PNC utilization across waves of PDHS,
except for a place of delivery.

Multivariate logistic regression of newborn PNC utilization
with individual, community, and institutional level
characteristics

Table 9 informed multivariate logistic regression findings
of newborn PNC utilization with individual, community,
and institutional level characteristics of women of repro-
ductive age 15-49 years, who gave birth during 5 years
preceding PDHSs (2006—2018), after adjusting the visits
of field workers (LHWSs).

Findings of multivariate analysis revealed that those
mother, who aged 35 years and above (AOR=1.84, 95%
CI: 1.14-2.97) in wave 3, attained 6—10 years of school-
ing (AOR=0.76, 95% CI: 0.59-0.99) in wave 4, serving as
professional/clerical/sales & services (AOR=1.67, 95%
CI: 1.19-2.37) in wave 3 and manual/households jobs

(AOR=1.55, 95% CI: 1.16-2.06) in wave 4, belonged to
middle wealth quintile (AOR=0.69, 95% CI: 0.48-1.00) in
wave 3 and had both decision-making (AOR=1.56, 95%
CI: 1.28-1.90) and emotional autonomy (AOR=1.23,
95% CI: 1.03-1.47) in wave 4 are more likely to avail new-
born PNC utilization in Pakistan.

Regarding obstetric characteristics, the multivariate
analysis highlighted that the mothers gave first birth at
the age of 20 years and above (AOR=0.55, 95% CI: 0.35—
0.88) in wave 3, having living children in wave 4, had male
newborns (AOR=1.28, 95% CI: 1.09-1.49) in wave 4 with
large size (AOR=0.59, 95% CI: 0.38—0.91) in wave 3 had
more probability to avail newborn PNC services. Find-
ings showed that antenatal attendance with at least 4 vis-
its or more had a strong association with newborn PNC
utilization (AOR=1.73, 95% CIL 1.09-2.74; AOR=1,19,
95% CI: 1.09-1.44) in waves 2 and 4 respectively.

With reference to community-level characteristics,
results showed that women from Sindh province across
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Table 7 Bivariate logistic regression of maternal and newborn PNC utilization with community and institutional level characteristics of
women of reproductive age 15-49 years who gave a birth during 5 years preceding PDHSs (2006-2018)

Characteristics PDHS (2006-07)

PDHS (2012-13)

PDHS (2017-18)

n=5,677 n=7,446 n=6,711
Maternal PNC Newborn PNC  Maternal PNC Newborn PNC  Maternal PNC Newborn PNC
OR Cl(95%) OR CI(95%) OR Cl(95%) OR Cl(95%) OR Cl (95%) OR  Cl(95%)
Community-level characteristics
Regions/Provinces
Baluchistan 1 1 1 1 1 1
Punjab 0.98 0.76-127 1.74* 1.12-272 288* 230-361 629% 475-834 344* 277-429 2.75% 206-3.68
Sindh 224%  1.72-294 428% 272-676 3.16% 249-401 466* 348-622 491* 387-6.22 3.73% 2.77-503
Khyber Pakhtunkhwa 0.55* 041-00.74 1.70* 1.05-2.76 0091 071-1.16 228* 168-3.08 124 0.98-1.58 116 084-159
Gilgit Baltistan - - - - 042* 0.21-082 083 038-181 - - - -
Islamabad - - - - 6.63% 262-1676 873% 396-1924 588* 297-11.66 3.52% 190-652
FATA - - - - - - - - 0.68* 045-1.01 0.28* 0.13-061
Geographical classification
Rural 1 1 1 1 1 1
Urban 230%  205-2.59 151* 125-183 246* 220-274 157% 142-174 250 2.23-2.80 1.53* 1.07-1.70
Access to sources of information
No - - - - 1 1 1 1
Yes - - - - 279% 252-303 2.14* 193-237 279% 251-3.09 1.86% 1.65-2.08
Perceived difficulty of distance to health facility
Problem - - - - 1 1 1
Not a problem - - - - 216%  196-237 1.93* 175-212 205 1.85-227 1.39% 125-154
Visit of field worker (LHWSs)
No 1 1 1 1 1 1
Yes 1.25%  1.11-141 1.28% 107-153 1.14* 1.02-128 149* 133-166 165 145-1.83 147% 131-164
Institutional-level
Mode of delivery
Vaginal 1 1 1 1 1
C-Section 1247% 933-1666 171 029-1029 41.51* 27.68- 3.99*% 345-462 85.09* 52.61-137.65 2.12% 1.88-2.38
62.25
Place of delivery
Home 1 1 1 1 1 1
Hospital/Facility (public ~ 535%  4.76-6.02  2.62* 1.55-441 1466 13.03- 341% 3.10-376 1326% 11.72-15.01 101 090-1.13
& private) 16.49
Skilled birth assistance (type of healthcare
provider)
No 1 1 1 1 1 1
Yes 450%  402-504 148* 1.16-190 1299* 1161- 3.57% 324-393 1261* 11.10-1433 1.1 098-1.24
14.55

* p-value=<0.05

all three waves of PDHS (AOR 4.81, 95% CI: 1.47-15.70;
AOR 5.28, 95% CI: 1.61-17.29; AOR 3.61, 95% CI: 1.53—
8.51), while Punjab in last two waves, i.e. wave 3 and 4
(AOR=4.28, 95% CI: 1.33-13.77) (AOR=2.30, 95% CI:
1.09-5.35) had higher newborn PNC utilization. Fur-
ther, those mothers, who had exposure to mass media
(AOR=1.29, 95% CI: 1.05-1.59) in wave 4 and had no
perceived difficulty in accessing distant healthcare facili-
ties (AOR=1.29, 95% CI: 1.01-1.66) in wave 3 are more
likely to avail newborn PNC utilization.

Lastly, multivariate analysis with institutional
level characteristics informed that newborn PNC

utilization had a strong association with mode of deliv-
ery (AOR=2.55, 95% CI: 1.71-3.81; AOR=2.23, 95%
CI:1.83-2.72) in waves 3 and 4, skilled birth assis-
tance (AOR=1.76, 95% CI: 1.09-3.32; AOR=2.39, 95%
CIL: 1.39-4.09) in wave 2 and 3, and place of delivery
(AOR=0.27,95% CI: 0.18-0.40) in wave 4 of PDHS.

Discussion

The topic of PNC utilization is of great significance, as it
provides a window of opportunity to avert maternal and
newborn mortality. The present study is aimed to ana-
lyze the trend of multi-level determinants i.e. individual
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Table 8 Multivariate logistic regression of maternal PNC utilization with individual, community and institutional level characteristics of
women of reproductive age 15-49 years, who gave a birth during 5 years preceding PDHSs (2006-2018)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)
n=5,677 n=7,446 n=6,711
AOR CI(95%) p-value*  AOR CI(95%) p-value*  AOR Cl (95%) p-value*

Individual characteristics
Socio-demographic characteristics

Womens' age

15-24 years 1 1 1

25-34 years 077 051-116 022 085  064-1.11 0.23 1.37 0.99-1.89 0.05
35 years and above 046* 026-082  0.01 125 088-1.78 020 1.08 0.69-1.69 073

Womens’ education status

No formal schooling 1 1 1

Up to 5 years of schooling 1.38*  1.00-1.94 0.05 0.70*  0.55-0.88 <0.01 0.87 0.66-1.15 0.34
6-10 years of schooling 119 079-179 038 079 059-1.04 009 0.91 067-124 055
More than 10 years of schooling 153 076-3.09 023 152 091-253  0.11 0.71 045-1.12 0.14
Husbands’ education status

No formal schooling 1 1 1

Up to 5 years of schooling 0.89 0.60-1.30 0.54 1.08  0.86-1.34 0.52 1.04 0.78-1.39 0.77
6-10 years of schooling 099 071-138 096 098 079-1.19 081 1.17 0.89-1.53 0.27
More than 10 years of schooling 109 068-175 072 129  095-1.76 0.0 1.19 0.83-1.71 0.35
Womens’ occupation

Not working/Unemployed 1 1 1

Professional/Clerical/Sales & Services 092 064-134 067 1.08  0.82-142 0.57 0.81 0.51-1.29 038
Agriculture 1.21 0.81-1.82 0.35 0.79*  0.62-1.00 0.05 0.78 051-1.19 0.25
Manual or household worker 043 0.18-1.04  0.06 0.76* 059-098  0.03 1.00 0.71-1.41 098
Husbands’ occupation

Not working/Unemployed 1 1 1

Professional/Clerical/Sales & Services 1.15  050-2.63 0.74 122 056-259 061 4.57% 1.23-16.99  0.02
Agriculture 0.87 0.37-2.03 0.75 112 0.51-2.47 0.78 2.79 0.75-1040  0.13
Manual or household worker 099  044-225 098 1.07  049-233 086 3.95% 1.07-1457  0.04
Available means of transportation

No vehicle 1 1 1

Own vehicle 148% 1.13-194  <0.01 114 097-134 012 1.28%  1.03-161 0.03
Womens’ decision making autonomy

No - 1 1

Yes - - - 0.79%  0.66-0.95 0.01 1.28* 1.02-1.61 0.03
Womens’ emotional autonomy

No - 1 1

Yes - - - 113 0.96-1.32 0.16 0.77* 0.62-0.95 0.01
Wealth quintile

Poorest 1 1 1

Poorer 0.97 0.63-1.49 0.87 12 0.96-1.50 0.11 0.74 0.53-1.03 0.07
Middle 105 067-163 084 1.02  078-133 091 0.79 0.55-1.15 0.22
Richer 117 0.71-1.92 0.54 086 061-1.19 0.36 0.59 0.38-0.91 0.02
Richest 1.18 0.63-2.18 0.61 113 0.73-1.76 0.59 1.69* 1.08-2.92 0.05
Obstetric characteristics

Age at marriage

<20years 1 1 1

20 years and above 069 047-1.01 0.06 083 066-1.06 0.14 1.14 0.86-1.52 036
Age at first birth

<20years 1 1 1

20 years and above 1.19 0.86-1.67 0.28 1.00  0.82-1.22 0.98 0.96 0.73-1.27 0.78
Parity

5 children or above 1 1 1
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Table 8 (continued)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)

n=5,677 n=7,446 n=6,711

AOR Cl1(95%) p-value*  AOR Cl(95%) p-value*  AOR Cl (95%) p-value*
3-4 children 0.63 0.34-1.15 0.13 0.86 0.61-1.21 039 2.24* 1.39-3.59 <0.01
1-2 children 057 023-146 024 068 039-1.18 017 438*  207-9.26 <0.01
Number of living children
5 or above 1 1 1
3-4 139  078-246 0.6 145%  1.06-1.99  0.02 0.69 044-1.11 0.13
1-2 135 0.58-3.15 048 1.94*  1.18-3.19 0.01 0.32% 0.16-0.64 <0.01
0 2.72 0.65-11.26  0.17 237 0.69-8.08 0.17 131 0.32-5.35 0.71
Antenatal attendance
Less than 4 visits or no visit 1 1 1
At least 4 visits or more 2.23%  1.63-3.03 <0.01 1.69*  1.39-2.05 <0.01 1.23* 1.00-1.52 0.05
Birth order
6 or more 1 1 1
4-5 095  059-151 083 099 076-131 099 0.80 0.55-1.18 0.26
2-3 0.88 0.45-1.73 0.72 0.89 0.59-1.33 0.57 0.69 041-1.18 0.18
1 0.71 031-1.62 041 1.24 0.73-2.08 042 0.68 0.36-1.29 0.24
Sex/Gender of newborn
Female 1 1 1
Male 099 077-127 095 097 084-113 099 0.86 0.71-1.05 0.13
Size of newborn at birth
Small 1 1 1
Average 1.03 0.77-1.37 0.85 141 1.17-1.70 <0.01 1.69% 1.32-2.16 <0.01
Large 1.19 0.86-1.66 0.29 0.92 0.64-1.32 0.66 137 0.89-2.11 0.15

Community-level characteristics
Regions/Provinces

Baluchistan 1 1 1

Punjab 035 0.16-0.74  0.01 145%  1.04-204  0.03 1.51 0.75-303 025
Sindh 0.99 045-2.15 0.97 1.00  0.71-142 0.98 3.24% 1.56-6.74 <0.01
Khyber Pakhtunkhwa 0.22*  0.10-0.50 <0.01 031* 021-046 <0.01 13 0.62-2.74 049
Gilgit Baltistan - - - 0.08* 003-025 <0.01 - - -
Islamabad - - - 064 0.17-246 0.52 4.44 0.59-3340 0.15
FATA - - - - - - 0.73 011-492 075
Geographical classification

Rural 1 1 1

Urban 134  096-185 008 100 079-126 099 091 0.70-1.17 046
Mass media exposure

No - 1 1

Yes - - - 100 092-133 029 1.08 0.86-137 051
Perceived difficulty of distance to facility

Problem - 1 1

Not a problem - - - 1.33*  1.12-159  <0.01 0.87 0.70-1.07 018

Institutional-level characteristics
Mode of delivery

Vaginal 1 1 1

C-Section 443%  2.32-845 <0.01 533* 3.20-8.89 <0.01 2439%  13.29-4475 <0.01
Place of delivery

Home 1 1 1

Hospital/Facility (public & private) 139  083-237 021 363%  261-5.06 <0.01 3.28%  2.17-4.95 <0.01
Skilled birth assistance

No 1 1 1

Yes 229* 138-380  <0.01 322%  234-442  <0.01 1.60*  1.04-247 0.03

* p-value=<0.05
Multivariable logistic regression analysis was carried out to obtain the AOR after controlling for visit of field worker (LHWs).

VIF was calculated before multivariate regression to assess multicollinearity, which was found <10
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Table 9 Multivariate logistic regression of newborn PNC utilization with individual, community and institutional level characteristics of
women of reproductive age 15-49 years, who gave a birth during 5 years preceding PDHSs (2006-2018)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)
n=5,677 n=7,446 n=6,711
AOR  Cl(95%) p-value* AOR Cl(95%) p-value* AOR CI(95%)  p-value*

Individual characteristics
Socio-demographic characteristics

Womens’age

15-24 years 1 1 1

25-34 years 1.71 0.97-2.99 0.06 143 0.97-2.09 0.06 1.28 0.99-167 0.06
35 years and above 1.35 0.61-2.95 0.45 1.84*  1.14-297 0.01 1.32 092-1.89 0.13
Womens’ education status

No formal schooling 1 1 1

Up to 5 years of schooling 1.22 0.78-1.92 0.38 112 0.83-1.52 0.44 0.95 0.75-1.21 0.69
6-10 years of schooling 107 059-194 083 1.21 0.85-1.73 0.28 0.76* 059-099 0.04
More than 10 years of schooling 217 069-6.381 0.18 .14 064-201 0.66 0.91 062-127 059
Husbands’ education status

No formal schooling 1 1 1

Up to 5 years of schooling 1.11 0.66-1.88 0.69 1.19 0.89-1.62 0.24 0.97 0.75-1.25 081
6-10 years of schooling 141 0.89-2.22 0.13 086  065-1.14 030 099  079-1.27 099
More than 10 years of schooling 162  084-3.11 0.15 147 097-224 0.06 132 098-178 0.06
Womens’ occupation

Not working/Unemployed 1 1 1
Professional/Clerical/Sales & Services 089  053-149 0.66 1.67%  1.19-237 <0.01 108  0.75-154 068
Agriculture 073  040-130 029 086  061-1.21 038 077  052-1.12 017
Manual or household worker 0.81 0.28-2.38 0.71 074  052-1.05 0.09 1.55%  1.16-2.06  <0.01
Husbands’ occupation

Not working/Unemployed 1 1 1
Professional/Clerical/Sales & Services 293 060-1425 018 0.62 0.11-3.45 0.59 0.55 0.18-164 028
Agriculture 2.65 053-1336 024 0.94 0.17-533 0.95 0.70 0.23-2.11 0.53
Manual or household worker 409  0.84-181 0.08 057  0.10-3.16 0.52 057  0.19-169 031
Available means of transportation

No vehicle 1 1 1

Own vehicle 1.25 0.86-1.81 0.24 0.89 0.72-1.12 0.34 0.95 0.78-1.15  0.60
Womens’ decision making autonomy

No - 1 1

Yes - - - 0.78 0.59-1.02 0.06 1.56%  128-190 <0.01
Womens’ emotional autonomy

No - 1 1

Yes - - - 117 0.93-1.47 0.18 1.23*  1.03-147 0.02
Wealth quintile

Poorest 1 1 1

Poorer 1.24 0.72-2.16 0.44 0.94 0.68-1.29 0.66 0.94 0.70-1.26 067
Middle 1.01 0.55-1.84 098 069*  048-1.00 0.05 083  060-1.15 027
Richer 1.50 0.78-2.90 022 0.75 047-1.17 0.20 0.99 0.69-144  0.99
Richest 144 060-346 041 0.61 0.34-1.07 0.08 102 066-1.56 094
Obstetric characteristics

Age at marriage

<20 years 1 1 1

20 years and above 0.78 0.43-1.40 0.40 0.89 0.65-1.23 0.49 117 093-147 0.19
Age at first birth

<20years 1 1 1

20 years and above 0.55%  0.35-0.88 0.01 1.14 0.87-0.149 035 1.00 0.79-1.27 099
Parity

5 children or above 1 1 1

3-4 children 0.98 0.41-2.39 0.97 0.67 040-1.12 0.13 0.82 0.44-1.51 0.24

1-2 children 144 042-493 0.56 055  025-1.23 0.15 079  053-1.17 052
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Table 9 (continued)

Characteristics PDHS (2006-07) PDHS (2012-13) PDHS (2017-18)

n=5,677 n=7,446 n=6,711

AOR Cl(95%) p-value* AOR Cl(95%) p-value* AOR Cl(95%) p-value*

Number of living children

5 or above 1 1 1

3-4 072  032-162 042 1.01 0.63-1.61 0.97 1.57% 1.05-234 0.03
1-2 0.83 0.28-2.48 0.74 117 0.58-2.37 0.65 2.06* 1.15-367 0.01
0 055  0.08-3.95 0.55 102 090-1.98 0.98 267%  1.07-734 0.05
Antenatal attendance

Less than 4 visits or no visit 1 1 1

At least 4 visits or more 1.73*  1.09-2.74 0.02 1.09 0.84-1.40 0.51 1.19%  1.09-144  0.05
Birth order

6 or more 1 1 1

4-5 125 068-229 047 136 093-1.99 0.1 113 079-159 049
2-3 1.55 0.63-3.84 0.34 1.64 0.95-2.82 0.07 0.97 0.62-152 089
1 134  042-426 062 1.89  091-392 0.08 099  058-168 097
Sex/Gender of newborn

Female 1 1 1

Male 128 091-180  0.16 117 096-144 012 1.28%  1.09-149  <0.01
Size of newborn at birth

Small 1 1 1

Average 077  051-1.15 0.19 107  083-139 061 091 074-1.11 036
Large 1.04 0.66-1.62 0.87 0.59* 0.38-091 0.01 0.90 0.64-128 057
Community level characteristics

Regions/Provinces

Baluchistan 1 1 1

Punjab 157  048-507 045 428* 133-13.77 0.01 230*  1.09-535 0.05
Sindh 481* 147-1570 0.01 528*% 161-1729 <0.01 361%  1.53-851 <0.01
Khyber Pakhtunkhwa 193 0.57-6.51 0.29 1.98 0.59-6.64 0.27 191 0.79-462  0.15
Gilgit Baltistan - - - 067 0.12-384 0.65 - - -
Islamabad - - - 4.79 0.54-42.19 0.16 3.54 0.88-14.31 0.07
FATA - - - - - - 030  001-1962 057
Geographical classification

Rural 1 1 1

Urban 122 077-192 040 077  057-1.03 0.08 109 089-135 036
Mass media exposure

No - 1 1

Yes - - - 103 079-134 0.85 129  1.05-159  0.01
Perceived difficulty of distance to facility

Problem - 1 1

Not a problem - - - 1.29%  1.01-1.66 0.04 1.1 093-133 024
Institutional level characteristics

Mode of delivery

Vaginal 1 1 1

C-Section 070  097-169  0.79 2.55%  1.71-381 <0.01 2.23*  183-272 <0.01
Place of delivery

Home 1 1 1

Hospital/Facility (public & private) 082 0.16-408 081 126 073-2.19 0.40 027% 0.18-040  <0.01
Skilled birth assistance

No 1 1 1

Yes 1.76*  1.09-3.32 0.05 239%  1.39-409 <0.01 139  091-214 0.3

* p-value=<0.05
Multivariable logistic regression analysis was carried out to obtain the AOR after controlling for visit of field worker (LHWs)

VIF was calculated before multivariate regression to assess multicollinearity, which was found <10
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(socio-demographic and obstetric), community, and
institutional level determinants, influencing the maternal
and newborn PNC utilization among women of repro-
ductive age 15—49 years in Pakistan across the last three
waves of PDHS, from 2006 to 2018. This research is an
attempt to bridge the gap in existing literature, docu-
menting the maternal and newborn PNC utilization with
three hierarchal level determinants at individual, com-
munity, and institutional levels to highlight the maternal
and newborn health issues in Pakistan.

The research revealed an upward trend in maternal
PNC utilization, with an increase from 43.5 to 63.6% from
2006 to 2018 in Pakistan, which highlights the continued
efforts of the government at large and the contribution
of community-level healthcare providers in particular.
Contrary, a dip was observed in newborn PNC utilization
in the country, with an upsurge from 20.6 to 50.5% from
2006 to 2013, nonetheless 30.7% in 2018. The decrease in
newborn PNC utilization is alarming, that may be attrib-
uted to various geographical and health inequalities [42].
Also, it highlights that newborn PNC is the least con-
sulted area due to a lack of awareness amongst mothers
[43], and requires immediate attention.

Findings informed that maternal and newborn PNC
utilization had a strong association with individual-level
socio-demographic characteristics. Particularly, it was
found higher amongst older age women, who completed
at least basic years of schooling, were employed in vari-
ous occupations, and had decision-making and emo-
tional autonomy in varied waves of PDHS. These findings
related to women’s age, education, and occupation are
consistent with the studies conducted in Malawi [44],
Nigeria [45], Bangladesh [46, 47], and India [48]. More-
over, the women who had women’s decision-making and
emotional autonomy were more likely to utilize PNC ser-
vices, which also corresponds to the preceding research
[44, 49, 50]. A variation between maternal and newborn
PNC utilization with some key socio-demographic char-
acteristics was also seen, where the availability of own
vehicle for transportation, household wealth quintile, and
spouse occupation had a statistically significant relation-
ship with maternal PNC utilization, nonetheless insignifi-
cant relationship with newborn PNC utilization. These
results are somehow similar to studies carried out in
Gondar (Ethiopia), Swaziland (North Africa), and Nepal
[50-52]. Arguably, women with improved education,
economic status, and empowerment are more capable to
seek and afford healthcare services, in contrast to others
[53].

A strong association between PNC utilization and
women’s obstetric characteristics was observed, particu-
larly with women’s age at first birth, parity, the number
of living children, antenatal attendance with at least 4
visits, and sex and size of the newborn. These results are
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similar to previous studies [54—56], where women who
gave birth at age of 25—34 years, had a smaller number
of children, with at least 4 antenatal visits, and had male
newborns were more likely to avail PNC utilization for
themselves and their newborns [57].

Upon analyzing the relationship between newborn
PNC utilization and community-level characteristics,
the study showed that women living in various regions/
provinces of Pakistan (e.g., Sindh & Punjab), who had no
perceived difficulty in accessing healthcare facilities to
seek medical care were more likely to avail both maternal
and newborn PNC utilization. Further, a strong associa-
tion between exposure to mass media and newborn PNC
utilization was also observed, highlighting the significant
role of mass media in raising awareness. These findings
are also comparable to the previous research, informing
that mothers belonged to the developed areas, and had
access to mass media as well as health facilities are more
advantageous to avail PNC services [58—60].

Regarding institutional level determinants, the study
revealed that mode of delivery, skilled birth assistance,
and place of delivery in some waves showed a statisti-
cally significant relationship with maternal and newborn
PNC utilization. These findings informed that births
assisted by skilled birth attendants, preferably caesarean
section and at health facilities are more likely to receive
PNC services. These results are similar to the previous
studies [61-67] and also highlight that skilled person-
nel educate and encourage mothers regarding the sig-
nificance of PNC. Nonetheless, it is pertinent to mention
that PDHS does not collect data on the types of services
received during PNC, therefore additional research
would be required in this area to develop a more thor-
ough understanding.

Policy implications

This research suggests multiple policy implications to
improve the maternal and newborn PNC utilization
in Pakistan. Considering the significance of PNC, this
research contributes to expand the policies, particularly
ensuring PNC as a critical component of continuum of
care, denoting it as a ‘fourth trimester; instead of a sin-
gle encounter. This fourth trimester must be indispens-
able to deliver quality services and support according to
the women’ needs, including pre-emptive guidance dur-
ing pregnancy and development of a postpartum care
plan, implementation of comprehensive postpartum
visit schedule, and counseling women with pregnan-
cies complicated by preterm birth, gestational diabetes,
or hypertensive disorders to control future pregnancies.
The results may be helpful for policymakers to include
specific implementation strategies directly related to
the maternal and newborn survival with defined time-
lines and releases of appropriate funding for enhancing
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community access to PNC services. This could be done
through establishing and strengthening Emergency
Obstetric and Newborn Care (EmONC) centers with
equitable geographical distribution and referral support.

Another policy implication highlights to design clearly
defined mechanisms and astringent monitoring and eval-
uation system to gauge effective implementation of strat-
egies and achievement of outcome targets. This could be
done through enhancing inter-sectoral collaboration with
clearly identified roles and responsibilities of key stake-
holders. This research also informs to improve access to
health education for girls and women, increasing their
social support, and promoting parenting responsibilities
for maximizing the benefits of PNC utilization.

Conclusion

The research concluded that there is a difference in
maternal and newborn PNC utilization in Pakistan,
which is influenced by multiple individual (socio-demo-
graphic and obstetrics), community, and institutional
level determinants. Overall, an upward trend in maternal
PNC, nonetheless, a downward trend in newborn PNC
utilization is evident from the analysis of the last three
waves of PDHS from 2006 to 2018, which requires imme-
diate attention. There is a need to promote the benefits
of PNC for early diagnosis of postpartum complications,
and for saving mothers’ and newborns’ lives.

The research recommends a national-level mass media
campaign for health promotion and awareness-raising,
preferably in regional languages, and focusing on PNC’s
importance, as part of a continuum of care during preg-
nancy. An active engagement of social media channels
can be more beneficial in the present scenario to reach a
maximum audience for health promotion. This research
also advocates strategizing effective public health inter-
ventions to enhance women’s access to healthcare facili-
ties and skilled healthcare providers for childbirth and
related PNC services. More specifically, the role of
healthcare providers is of utmost importance in health
education and counseling for PNC services. Emphasis
should be given to educationally and economically mar-
ginalized mothers, particularly, those living in remote
communities, where PNC utilization is comparatively
low.
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