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Perinatal mortality remains a major public health challenge in developing countries, where
inadequate antenatal care contributes significantly to preventable fetal and early neonatal
deaths. Objectives: To compare perinatal mortality between booked and unbooked women
presenting to a tertiary care hospital and to identify factors associated with adverse perinatal
outcomes. Methods: This analytical cross-sectional study was conducted at Imran Idrees
Teaching Hospital, Sialkot, from January to August 2025 after ethical approval
(MRC/IRB/24043). A total of 310 women with singleton pregnancies beyond 28 weeks of
gestation were enrolled through non-probability consecutive sampling and categorized as
booked orunbooked based onantenatal care status. Data were analyzed using SPSS version 25.
Quantitative variables were expressed as Mean + SD, and qualitative variables as n (%). Chi-
square test was used for comparison. A p-value <0.05 was considered statistically significant.
Results: Out of 310 participants, 158 (51.0%) were booked, and 152 (49.0%) were unbooked.
Overall perinatal mortality was 30 (9.7%). Mortality was significantly higher among unbooked
women compared to booked women[24(15.8%) vs 6(3.8%); p=0.001]. Birth asphyxia(5.2%)and
neonatal sepsis (3.9%) were the leading causes. Maternal age, parity, previous caesarean
section, and mode of delivery were not significantly associated with perinatal mortality
(p>0.050). Conclusions: Perinatal mortality was significantly higher among unbooked women.
Strengtheningantenatalbooking servicesmayreduce preventable perinatal deaths.

INTRODUCTION

Perinatal death is an important indicator of maternal and
neonatal health care quality, which implies the provision of
effective prenatal, intrapartum, and early neonatal
services. It includes fetal deaths following 28 gestation
weeks, intrapartum stillbirths, and early infant deaths
during the first week of life. Despite the global progress
achieved in maternal health, the perinatal death rates are
alarmingly high in developing nations, primarily because
most of the mortality is avoidable when proper and
adequate antenatal care is administered in time [1].
Antenatal booking enables early detection of high-risk
pregnancies, proper monitoring, and obstetric
interventions. When women are subjected to frequent

antenatal care, chances are high that they can be screened
for maternal and fetal complications, counseled on danger
signs, and scheduled for a birth under expert supervision.
On the other hand, un-booked pregnancies normally show
up late with avoidable complications, resulting in a high
rate of adverse perinatal outcomes. Several Pakistani
studies have repeatedly shown a higher perinatal mortality
rate in un-booked mothers than in booked mothers [2-4].
Ajmal et al. further reported that lack of antenatal booking
was strongly associated with increased perinatal mortality
and delayed presentation to tertiary care facilities [5].
Similarly, Baloch et al. observed poorer maternal and
neonatal outcomesamongunbooked women, emphasizing
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the protective role of structured antenatal care [6]. In
Pakistan, a significant proportion of pregnant women
remain unbooked due to socioeconomic constraints,
limited healthcare accessibility, cultural practices, and
lack of awareness about the importance of antenatal care.
This is particularly concerning given that perinatal
mortality rates in the country remain among the highest in
the region. Recent institutional data is needed to identify
preventable factors contributing to perinatal mortality and
to inform strategies for improving maternal and neonatal
outcomes. International evidence supports similar
findings. Okojie et al. in a tertiary hospital-based study,
reported increased fetal and maternal complications
among unbooked patients, highlighting inadequate
antenatal surveillance as a major contributing factor[7, 8].
Aretrospective cohort study from Lagos by Ugwu et al. also
demonstrated significantly higher perinatal morbidity and
mortality among unbooked mothers, attributing these
outcomes to delayed referral and limited emergency
obstetric services[9]. Almarri et al. in a large institutional
study from Saudi Arabia, observed differences in mortality
outcomes between booked and unbooked women,
although the magnitude of disparity was lower in a well-
resourced healthcare setting[10].

These variations suggest that the impact of antenatal
booking may be influenced by healthcare infrastructure
and access to neonatal care services. In Pakistan, the
number of pregnant women who are un-booked during
pregnancy is quite high, with reference to socioeconomic
factors, ignorance, culture, and accessibility of health
facilities. Even though some local studies have compared
perinatal outcomes in booked and non-booked
pregnancies, there is a scarcity of recentinstitutional data
that specifically addresses the patterns of perinatal
mortality. Recentlocal datais needed to detect the factors
of perinatal mortality that can be prevented and to inform
the strategies to enhance maternal and neonatal
outcomes. This study aimed to analyze whether a lack of
antenatal booking is associated with increased perinatal
mortality in a tertiary care setting. To compare perinatal
mortality between booked and unbooked women and to
evaluate factors associated with adverse perinatal
outcomes.

METHODS

This analytical cross-sectional study was conducted in the
Department of Obstetrics and Gynecology, Imran Idrees
Teaching Hospital, Sialkot, from January to August 2025.
The research was approved by the institution under
approval number MRC/IRB/24043; dated 16th September
2024. The informed consent of all participants was
obtained in writing, and the confidentiality of patient
information was maintained during the study as required by

DOI: https://doi.org/10.54393/pjhs.v7i9.3864

the ethics. The sample size was calculated using the
formula for comparison of two proportions as described by
Ugwu et al.[10]based on perinatal mortality among booked
and unbooked women. Based on previously reported
perinatalmortality rates of 15% inunbooked womenand 5%
in booked women[4], a 95% confidence level (Z=1.96) and
80% study power (Z = 0.84) were applied. The minimum
calculated sample size was 138 participants per group(total
=276). Afteradding10% to account forincomplete data, the
final required sample size was 303, which was rounded to
310 participants. Sample size was calculated using the
formula for comparison of two proportions: n=(Z,, + Z/,)z
[P(1-P,) + P(1-P,)] / (P, - P,F. Where: P, = proportion of
perinatal mortality in unbooked women (15%), P, =
proportion of perinatal mortality in booked women(5%), Z,,
=1.96 at 95% confidence level, and Z,= 0.84 at 80% power.
Non-probability consecutive sampling was used to enroll
310. Women who had singleton pregnancies that occurred
later than 28 weeks of gestation. The women were
classified as booked and un-booked about their antenatal
care. Booked cases were defined as women who attended
atleast four antenatal visits, with the first visit occurringin
the first trimester of pregnancy, in accordance with the
World Health Organization's minimum recommendation for
adequate antenatal care. Women who attended fewer than
four visits, had no antenatal care, or presented for the first
timeinthe third trimester were classified asunbooked This
definition was chosen based on WHO quidelines
recommending a minimum of four antenatal visits for
uncomplicated pregnancies. Although current WHO
guidelinesrecommend eight contacts, the four-visit model
remainsapragmaticthresholdinresource-limited settings
and was used in this study to maintain comparability with
prior local research. The study included women who had
already delivered between 18 and 45 years and whose
gestation period was 28 weeks. Patients with known
medical or obstetric conditions that could independently
influence perinatal outcomes (diabetes mellitus,
hypertension, antepartum hemorrhage, malpresentation,
congenital fetal anomalies, and intrauterine growth
restriction) were excluded to minimize confounding. This
exclusion was necessary to isolate the effect of booking
status on perinatal mortality but represents a significant
limitation of the study, as the findings may not be
generalizable to high-risk obstetric populations. Perinatal
mortality was considered to be fetal death at the age of 28
weeks or later, intrapartum stillbirth, or early neonatal
death within seven days of life. All patients admitted were
observed during their stay until delivery, and infants during
the first seven days of their lives, to record perinatal
outcomes. The demographic, obstetric, and clinical
informationwere entered onapre-designed proforma.

The data were keyed into and analyzed in the Statistical
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Package of Social Sciences (SPSS) version 25.0. Mean
values with a standard deviation were used to provide
quantitative variables, including maternal and gestational
age, whereas frequencies and percentages were used to
provide qualitative variables, including booking status and
perinatal mortality. Chi-square test was used to compare
the perinatal mortality in booked and unbooked groups.
Stratification was performed by potential effect modifiers,
including maternal and gestational age. A p-value < 0.05
was considered statistically significant.

RESULTS

It shows that among 310 women, the mean age was 29.5 +
6.4 years, mean gestational age at presentation was 34.3 +
3.7weeks, and mean gestational age at delivery was 37.4 +
3.5 weeks, with 158 (51.0%) booked and 152 (49.0%)
unbooked. Previous caesarean section was present in 159
(51.3%), normal vaginal delivery in 173 (55.8%), and
caesarean section in 137 (44.2%). Among 30 perinatal
deaths, birthasphyxia(16;5.2%), neonatal sepsis(12; 3.9%),
and meconium aspiration (11; 3.5%) were reported, but
these percentages appear to be calculated out of the total
310ratherthanout of 30 deaths(Table1).

Table 1: Baseline Clinical Characteristics of Study Participants
and Causes of Perinatal Mortality(n=310)

Variables Category n(%)/ Mean = SD
Continuous Variables
Age (Years) - 29.5+6.4
Gestational Age at B
Presentation (Weeks) 34.3+£3.7
Gestational Age at _ I

Delivery (Weeks)

Categorical Variables

) Booked 158(51.0%)
Booking Status

Unbooked 152(49.0%)

Low 108(34.8%)

Socioeconomic Status Middle 92(29.7%)

High 110(35.5%)

) ) Yes 159(51.3%)
Previous C-Section

No 151(48.7%)

Normal Vaginal Delivery 173(55.8%)

Mode of Delivery

Caesarean Section 137(44.2%)

Causes of Perinatal Mortality (n=30)

Birth Asphyxia - 16(5.2%)
Neonatal Sepsis - 12(3.9%)
Meconium Aspiration - 11(3.5%)

Most participants belonged to low (34.8%) and middle
(29.7%) socioeconomic groups, while 35.5% belonged to a
high socioeconomic status. A history of previous
caesarean section was present in 159 (51.3%) patients.
Regarding mode of delivery, 173 (55.8%) patients delivered
by normal vaginal delivery, whereas 137(44.2 %) underwent
caesarean section. QOverall, 30 (9.7%) cases of perinatal
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mortality were recorded. When stratified by booking
status, perinatal mortality was observedin 6(3.8%)booked
patients compared with 24 (15.8%) unbooked patients.
(p=0.001)(Table 2).

Table 2: Comparison of Perinatal Mortality Between Booked and
Un-booked Patients

Perinatal Mortality Perinatal Mortality p-
Yes, n(%) No, n(%) value

Booking Status

Booked (n=158) 6(3.8%) 152(96.2%)
Un-booked (n=152) 24(15.8%) 128(84.2%) 0.001*
Total 30(9.7%) 280(90.3%)

*p<0.050 considered statistically significant

Among the 30 cases of perinatal mortality, the most
common causes were birth asphyxia (16 cases; 53.3%),
neonatal sepsis (12 cases; 40.0%), and meconium
aspiration (11 cases; 36.7%). Note: Some deaths had
multiple causes. To control for potential effect modifiers,
stratification was performed for maternal age, parity,
previous caesarean section, and mode of delivery. After
stratification, perinatal mortality remained higher among
un-booked patients across all strata. However, maternal
age, parity, previous caesarean section, and mode of
delivery did not show a statistically significant association
with perinatal mortality on post-stratification analysis
(p>0.050)(Table 3).

Table 3: Stratified Analysis of Perinatal Mortality by Potential
Effect Modifiers

Effect Booking Perina.tal Perina'tal
odher | Catesory BSOS Moraly  Mrtalty
Maternal <30 Booked 2(3.0%) 65(97.0%)

Age <30 30| Unbooked | 13(151%) | 85(84.9%) | >
Maternal >30 Booked 4(4.4%) 87(95.6%)
Age >30 ~30 | Unbooked | T1(16.4%) | 56(83.6%) | 002
Parity <2 <2 Booked 2(3.7%) | 52(96.3%) 0.001
<2 Unbooked | 9(13.0%) | 60(87.0%)
Parity >2 >2 Booked 4(3.8%) |100(96.2%) 0.001
>2 Unbooked | 15(17.4%) | 71(82.6%)
Yes Booked 3(4.2%) | 68(95.8%) 0.001
Previous Yes Unbooked | 14(20.0%) | 56(80.0%)
C-Section No Booked | 3(3.4%) |84(96.6%)| -
No Unbooked | 10(12.6%) | 70(87.5%) |
NVD Booked 4(4.2%) 92(95.8%) 0.001
Mode of NVD Unbooked | 11(12.9%) | 74(87.1%)
Delivery [ caesarean| Booked 2(3.3%) | 60(96.7%) 0.001
Caesarean | Unbooked | 13(19.7%) | 62(80.3%) |

DISCUSSION

The present study found a significantly higher proportion
of perinatal mortality among unbooked patients than
among booked patients (15.8% vs 3.8%; p=0.001). This
finding indicates that lack of antenatal booking is a major
determinant of adverse perinatal outcome in the studied
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population. This finding indicates that lack of antenatal
booking is strongly associated with adverse perinatal
outcomes in the studied population. Similar findings have
been reported in local Pakistani populations. Kanwal et al.
conducted a comparative cross-sectional study in
Faisalabad, Pakistan, during January-March 2025,
including 570 women (285 booked and 285 un-booked).
They reported intrauterine death in 10.18% of un-booked
versus 3.86% of booked patients and neonatal death in
4.56% vs 1.76%, respectively, with statistically significant
differences [2]. These proportions are comparable to
those observed in the present study and support the
consistency of findings within similar healthcare settings.
At the national level, a study published in the Pakistan
Journal of Health Sciences evaluated pregnancy outcomes
in booked and un-booked women in a tertiary care hospital
and reported significantly higher perinatal mortality
among un-booked mothers, particularly related to delayed
presentationand lack of antenatal surveillance[8]. In spite
of the fact that the proportions were different because of
variability in sample size and duration of the study, the
tendency of the association was similar to that of the
current study. On a regional basis, Okojie et al. conducted
research during 12 months in Benin City, Nigeria, involving
420 deliveries. Theyalso stated that the perinatal mortality
rate was 18.2% among un-booked women as opposed to
5.4% among booked women [7]. These are larger
percentages than we have seen in the current study, and
they could be due to a difference in neonatal care
infrastructure and referral system, but they also indicate
the negative influence of non-booking on perinatal
survival. Rouzi et al. examined a total of 10,781 deliveries in
Jeddah, Saudi Arabia, that occurred between 2011and 2019
at the global level. They did not find any statistically
significant difference in perinatal mortality between
booked and un-booked women (overall perinatal mortality
1.29; p=0.347), like in low- and middle-income settings[8].
The reduced mortality rates and absence of a significant
difference are potentially explained by the advanced
obstetric and neonatal services, indicating that the impact
of antenatal booking on perinatal mortality is extremely
reliant on the capacity of the healthcare system[9]. Ugwu
etal.inaprospective study of 300 women, reported higher
adverse outcomes among unbooked mothers, including
increased low birth weight (14.7% vs 12.8%), preterm
delivery (19.2% vs 17.2%), and postpartum hemorrhage
(13.8% vs 2.6%) [10]. These findings support the present
study, where unbooked women demonstrated a
significantly higher perinatal mortality rate (15.8% vs 3.8%;
p=0.001). The similarity in trends suggests that inadequate
antenatal booking contributes to preventable perinatal
complications and mortality in tertiary care settings. A
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majority of studies with higher perinatal mortality rates
than those presented in the current study were done in
resource-restrained environments with limited access to
emergency obstetric and neonatal care, whereas those
with lower rates were done in areas with high incomes and
well-developed referral networks and neonatal intensive
care facilities. These gradients underscore the
significance of antenatal booking in preventing perinatal
deaths. The most frequently occurring perinatal mortality
causes in the current research included birth asphyxia
(5.2%), neonatal sepsis (3.9%), and meconium aspiration
(3.5%), indicating that mostly intrapartum and early
neonatal outcomes were covered. Similar findings have
beenreportedin previous studieswhere birth asphyxiaand
neonatal infections were major contributors to perinatal
mortality in low- and middle-income countries [11]. Large
proportions of intrauterine and neonatal death cases were
also reported by Kanwal et al. with complications in the
intrapartum period playing a significant role [2]. Okojie et
al. also found birth asphyxia and neonatal infectionsamong
unbooked mothers as the primary causes of perinatal
mortality in Nigeria[7]. These commonalities indicate that
the lack of antenatal care restricts early detection of the
high-risk pregnancy and early intrapartum intervention.
Conversely, Rouzi et al. found a greater prevalence of
meconium-stained liquor in the non-booked mothers but
did not find an equal rise in perinatal mortality [8]. Such
disparity is probably due to superior neonatal resuscitation
andacute postnatal careinhigh-resource environments. In
the stratified analysis of maternal age, parity, previous
caesarean section, and mode of delivery, none of these
factors had a statistically significant association with
perinatal mortality (p>0.050). It means that booking status
was the major factor of the observed differencein perinatal
mortality, but not maternal or obstetric features. These
results are also observed in the African and South Asian
literature[8], where booking status was also reported to be
strongly correlated with adverse perinatal outcomes
despite maternal age and parity [12-15]. In contrast, Rouzi
et al. find that maternal age and method of delivery are
predictors of booking status and are no longer direct
predictors of perinatal mortality [8], highlighting
differences in the scope of analysis and the healthcare
environment. Khanand Naseeb conducted astudyinaone-
year audit at Jinnah Postgraduate Medical Centre,
including 6,853 deliveries, and reported a high perinatal
mortality rate of 60.5 per 1,000 live births, with 79.2% of
deaths occurring in unbooked women [16]. Antepartum
hemorrhage accounted for 30.3% of deaths, while
hypertensive disorders contributed 23.1%. In comparison,
the present study demonstrated significantly higher
perinatal mortality among unbooked women (15.8% vs
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3.8%; p=0.001), supporting the association between
inadequate antenatal care and increased perinatal deaths
in tertiary care settings [16]. Khan et al. reported
significantly poorer fetal outcomes among unbooked
mothers, with fetal death occurring in 34.5% of unbooked
cases compared to 2.2% among booked women (p=0.000)
[17]. Similarly, in the present study, perinatal mortality was
significantly higher among unbooked women (15.8%)
compared to booked women (3.8%; p=0.001). Both studies
demonstrate a consistent pattern that lack of antenatal
booking is strongly associated with increased perinatal
mortality and adverse fetal outcomes in tertiary care
settings. Ingeneral, the current research confirms that un-
booked status is related to a significantly greater
percentage of perinatal mortality. These results are in
agreement with the majority of local and regional research
in low- and middle-income countries, whereas the
variations found in the high-income environment can be
deemed to be due to well-developed healthcare
infrastructure and the capacity of neonatal care [18, 19].
The community-based awareness campaigns, increased
access to maternal healthcare services, and early referral
of high-risk pregnancies should be ranked among the
priorities to improve the antenatal booking coverage.
Enhancing intrapartum monitoring and neonatal
resuscitation services can further decrease the number of
preventable deaths in perinatal care, including those who
come withoutany priorantenatalcare[20].

A significant limitation of this study is that it was only
carried out in one tertiary care hospital by using non-
probability consecutive sampling, which may hinder the
generalizability of the results to the rest of the population.
A significant limitation of this study is the broad exclusion
of common obstetric complications (diabetes,
hypertension, antepartum hemorrhage, malpresentation,
congenital anomalies, and I[UGR). While this approach was
intended to reduce confounding, it resulted in a highly
selective, low-risk study population. Consequently, the
findings may not be applicable to higher-risk pregnancies,
which constitute a substantial proportion of perinatal
mortality cases in real-world clinical settings. It would be
beneficial to use a multicenter, large-scale prospective
cohort study in the future so that future generalizations
canbe madeand causalrelationships canbe established.

CONCLUSIONS

This study concludes that perinatal mortality is
significantly higher among unbooked patients than among
booked patients. This finding indicates that lack of
antenatal booking is strongly associated with adverse
perinatal outcomes in the studied population. Maternal
age, parity, previous caesarean section, and mode of
delivery did notindependentlyinfluence perinatal mortality
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after stratification. These findings underscore the critical
importance of antenatal booking in improving perinatal
outcomes.
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