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Abstract

Two of the most important indicators for child survival - Infant mortality rate
(IMR) and Under 5 mortality rate (UFMR) - show the combined effect of
biological, demographic, maternal and health system related factors. Despite
efforts to improve indicators of child mortality, large variations exist between
and within provinces and-population groups in Pakistan. This study is based
on Multiple Indicator Cluster Surveys (MICS6) data that is available from
the MICS6 recent surveys conducted in Punjab, Sindh, Khyber Pakhtunkhwa
(KP), Balochistan, Azad Jammu and Kashmir (AJ&EK) and in Gilgit-
Baltistan (GB). The analysis of mortality differentials was done using a
comparative and descriptive approach, which was based on child sex, maternal
age at birth, birth order, and previous birth interval. The results show that the
levels of infant and child deaths are significantly different across different
groups. The overall mortality burden in Punjab is the highest with IMR 60
and UFMR 69, followed by AIEK (IMR 51 and UFMR 59), Balochistan
(IMR 48 and UFMR 53), GB (IMR 43 and UFMR 50), Sindh (IMR 39
and UFMR 46) and KP (IMR 35 and UFMR 39). The analysis showed that
children born from mothers who were less than twenty years experienced of
having higher mortality risk. The greatest mortality rates are seen in Punjab,
AJ&K and GB. Also, there is a consistent association where higher birth order,
particularly seventh or later births and short birth intervals less than two years,
are associated with high IMR and UFMR in most regions. The results indicate
that the demographic factors are still significant factors in child survival in
Pakistan. The study concludes that the reproductive health services need to be
strengthened, optimum birth spacing should be encouraged, early childbearing
should be delayed, fertility rate should be curtailed, and maternal and newborn
health care interventions in high risk areas should be improved.
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1. INTRODUCTION

Infant mortality rate (IMR) and under-five
mortality rate (UFMR) are among the most widely
used health indicators for assessing child health,
population well-being, and the effectiveness of
healthcare systems. The IMR refers to a probability
of death in the first year of life, while UFMR
represents the risk of death over the first 5 years of
childhood. These indicators reflect the effect of a
number of factors, such as maternal health,
pregnancy status, newborn care, nutrition, disease
exposure and access to health and health care
services (WHO - World Health Organization,
2023). While the death of children has
significantly dropped in recent decades due to the
progress made in immunization, maternal health
care, neonatal care, and disease prevention
initiatives, millions of children still perish from
preventable causes, especially in low and middle-
income countries (LMICs) (UNICEF, 2023).
Factors beyond just the availability of health care
affect infant and child mortality, and include
demographic factors which affect biological
vulnerability and the capacity of the mother to
provide adequate care. Demographic
characteristics of the mother, such as her age at
childbirth, birth order, birth spacing, and the sex
of the child have always been known to be
important factors in the prediction of infant and
under-five survival. These factors affect pregnancy
outcomes, maternal health, vulnerability of the
newborn, and allocation of household resources.
Mosley and Chen (1984) explain how
demographic and socioeconomic factors influence
child survival by acting through intermediate
pathways, such as maternal factors, nutrition,
environment, and health practices.

Pregnancy and childbirth conditions have a special
impact on infant mortality. The first six months of
life is a critical period of early childhood
development when complications due to low birth
weight, birth asphyxia and inadequate newborn
care are significant causes of infant deaths (Black
et al, 2017). Maternal age is one of the
demographic determinants since very young
mothers may be exposed to additional risks
because of their biological immaturity, limited
knowledge and understanding about reproductive

health, low utilization of antenatal care, and
disadvantages. Adolescent
pregnancies are linked to premature delivery, low
birth weight, and neonatal complications, all of
which raise the infant/child mortality risks
(WHO, 2022). The risk of pregnancy
complications, hypertension, and other maternal
and child health issues, however, also may raise the
mortality risk and may be linked to advanced
maternal age.

Other demographic variables that are highly
correlated with child survival are birth order and
birth interval. High birth order children likely face
a higher risk of death as a result of maternal
depletion, less parental attention, competition for
family resources and greater nutrition challenges.
In like manner also, short birth intervals can have
a negative impact on child survival since the
mothers might not be able to recuperate physically
between pregnancies, hence leading to low birth
weight, too soon delivery and inadequate length of
breastfeeding. Literature also found high fertility
ratio responsible for high rate of children loss.
Kazmi (1995) study ‘Foreign Aid and Health in
Pakistan’ explored strong positive association
between fertility ratio and infant mortality.
Evidence from the developing countries also
suggests that optimal child survival occurs with a
birth interval of about 2-3 years, rather than close
spacing of children (Cleland and Sathar, 1984;
Kazmi, 1995; Cleland & Jejeebhoy, 1996;
Rutstein, 2005; Khan and Raza, 2014; Zaidi,
2024). Mortality studies have also been explored
in detail for sex differences in children. At the
global level, male infants are at slightly higher risk
of dying than female infants related to biological
vulnerability, a higher risk of premature birth and
the increased risk of some neonatal complications
(WHO, 2023). Gender differences can, however,
vary depending on social and cultural influences,
and healthcare related factors (Kazmi, 1995; Agha,
2000; Rutstein, 2005; Khan and Raza, 2014;
Memon et al., 2023; Kazmi et al., 2024; Zaidi,
2024; Kazmi et al., 2026 e&f. It is crucial to be
aware of these demographical patterns to design
interventions targeted at vulnerable groups.
Despite the achievement of higher health coverage
and better child health programs, Pakistan still
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faces huge problems in reducing infant and under-
five deaths. Child mortality rates have been higher
in the country than in some of the neighbouring
countries in South Asia, and this is due to some
persisting issues with maternal healthcare,
nutrition, reproductive health practices and
unequal access to healthcare services (Hashmi,
1979; WHO/UN, 1979; Hobcraft, et al., 1984;
Jinabhai et al.,, 1986; Irfan, 1986; Cleland &
Jejeebhoy, 1996; WEF, 2022; UNICEF, 2023).
The earlier studies on Pakistan have revealed that
maternal age, birth spacing, fertility pattern and
utilization of health services are all significant
factors affecting child survival in Pakistan (Cleland
& Sathar, 1984; Sathar, 1987 &1992; Irfan, 1986;
Kazmi, 1995; Agha, 2000; Memon et al., 2023;
Zaidi, 2024). Results from the segregated MICS6
data indicate that the country's provinces and
administrative regions have quite a diversity in
their child mortality pattern as well. The
population characteristics, coverage of health
services, reproductive behavior, and
socioeconomic conditions are quite different
across Punjab, Sindh, KP, Balochistan, AJK, and
Gilgit-Baltistan (Kazmi et al., 2025, 2026a-).
Geographical barriers and lack of access to
specialized maternal and newborn health and
social services are adding further burden in remote
and mountainous areas like AJ&K and GB,
whereas in Balochistan, challenges have been
observed due to the dispersion of population and
lack of healthcare infrastructure (Kazmi et al.,
2026 e&d).

Multiple Indicator Cluster Survey (MICS6) offers
a valuable source of standardized demographic
and health data to analyse child mortality trends
in Pakistan. However, negligible work has been
done at provincial level as well as in the context of
provincial comparison. This study fills this gap and
gives a full picture of how demographic differences
relate to early childhood mortality. It looks at the
difference of the IMR and UFMR amongst the
provinces in Pakistan. In particular, it examines
the incidence of deaths by child sex, birth order,
interval between births, and maternal age at birth.
The results can inform the process of evidence-
based policy development and help guide the focus
of maternal and child health interventions on

specific population groups and areas. Hence in
this study, the interprovincial variations in infant
and under five mortality rates and the relationship
between demographic characteristics and infant
and child survival outcomes have been studied
across Pakistan. Addressing the demographic
determinants of IMR and UFMR, it helps to
understand child mortality’s contributing factors
in addition to socioeconomic factors, and
emphasizes the need for reproductive health
interventions, birth spacing interventions and
maternal health interventions.

2. Literature Review

2.1 Global Patterns of Infant and Under-Five
Mortality

Infant mortality rate (IMR) and underfive
mortality rate (UFMR) are important indicators of
child survival and provide insight into the health
status,  socio-economic  development  and
effectiveness of health services. IMR reflects the
risk of mortality in the first year of life and is
closely related to maternal health, pregnancy
outcomes, birth conditions, and neonatal care.
UFMR incorporates risk factors in the first five
years of life and is a composite measure of
neonatal factors, infectious diseases, nutrition
status, immunization coverage, environmental
factors, and access to healthcare (WHO, 2023). All
of these indicators are key to tracking progress
towards Sustainable Development Goal (SDG) 3.2
to reduce preventable newborn and child
mortality around the world by 2030 (United
Nations, 2023).

The efforts have been successful globally in
reducing child mortality - IMR and UFMR, which
are due to improvement in maternal services,
skilled birth attendance, immunization, nutrition
programs, growing breastfeeding and management
of childhood infection but it has not happened
evenly across the regions (UNICEF, 2023). In low
and middle-income countries, child deaths are
disproportionately high and are caused by poverty,
lack of access to health services, poor nutrition and
geographical barriers (Knowles, 1976; Flege, 1982;
Moseley, 1984; Jinabhai et al., 1986; Sogaard,
1993; Kazmi, 1995 & 2009; Agha, 2000; Memon
etal., 2023’ Kazmi et al., 2026e-f). Neonatal causes
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such as prematurity, low birth weight, birth
asphyxia, and neonatal infections remain a
significant contributor to infant mortality, while
pneumonia,  diarrhea,  malnutrition  and
preventable infections continue to be a large driver
of underfive mortality. Thus, the health system
factors as well as demographic and socioeconomic
conditions continue to affect child mortality rates
(Hashmi, 1979; WHO/UN, 1979; Rusicka &
Hansliwks, 1982; Mosley & Chen, 1984;
Hobcraft, et al., 1984; Nag, 1985; Rutstein, 2005;
Kazmi, 1995 &2009; Khan & Raza, 2014; Black
et al., 2017; Memon et al.,, 2023; Zaidi, 2024;
Kazmi et al., 2026e&f). Demographic factors are
important determinants of child survival
outcomes. Biological vulnerability, pregnancy
outcomes, caregiving capacity, and household
resource allocation are shaped by maternal age,
birth order, birth spacing and child sex. Young
maternal age is associated with the higher
likelihood of premature birth and low birth
weight, whereas short birth intervals may be
associated with a higher likelihood of mortality
due to maternal nutritional depletion and
inadequate  recovery between  pregnancies.
Similarly, high birth order is likely to be associated
with higher mortality because of less parental
attention, competition for parents' resources, and
greater challenges of the extra parenting
responsibilities (Mosley & Chen, 1984; Kazmi,
1995; Rutstein, 2005).

2.2 Infant Mortality and Child Sex Differences

Child sex is recognized as an important
demographic determinant influencing infant and
underfive mortality patterns. Globally, male
infants generally experience slightly higher
mortality risks than females, particularly during
the neonatal and early infancy periods. This
difference is primarily attributed to biological
factors, including lower physiological maturity at
birth, higher probability of premature delivery,
greater vulnerability to respiratory complications,
and increased susceptibility to infections among
male infants (WHO, 2023"). Biological differences
in immune response and developmental maturity
contribute to increased risks of adverse neonatal
outcomes among male children (Black et al., 2017;

Memon et al 2023; Zaidi, 2024; Kazmi et al.,
2026e& ). However, gender differentials in child
mortality cannot be explained exclusively through
biological mechanisms. Social, cultural, and
healthcarerelated factors may also influence
survival differences between male and female
children, particularly in settings where household
decisions affect healthcare utilization, nutrition,
and treatmentseeking behavior. In some
developing countries, gender norms may influence
the allocation of household resources and access
to healthcare services, potentially increasing
mortality risks among specific groups of children
(Preston, 1980; Sathar, 1987; Cleland &
Jejeebhoy, 1996; Kazmi et al., 2024). Conversely,
improvements in maternal education, healthcare
access, and preventive child health services can
reduce gender-based mortality differences by
ensuring equitable care for all children (Sathar,
1987; Kazmi, 1995 &2009; Memon et al., 2023;
Zaidi, 2024). Evidence from South Asian countries
suggests that while biological disadvantages among
male infants are commonly observed, the
magnitude of sex differentials varies according to
socioeconomic conditions, healthcare systems,
and cultural practices (United Nations 1979;
Hashmi, 1979; Hobcraft, 1984; Nag, 1985; Kulty
et al., 1993; Kazmi, 1995, 1998 &2009; Agha,
2000; WHO, 2023; Memon et al., 2023; Zaidi,
2024). Therefore, analysis of child mortality
requires consideration of both biological
vulnerability and the broader social environment
in which children are born and raised. In the
context of Pakistan, where maternal healthcare
access and socioeconomic inequalities vary
considerably across provinces and administrative
regions - Punjab, Sindh, Khyber Pakhtunkhwa,
Balochistan, AJ&K, and Gilgit-Baltistan -
understanding gender-related mortality patterns
provides important insights for improving
equitable child survival interventions (Agha, 2000;
Khan & Raza 2014; Kazmi et al., 2026e-f).

2.3 Maternal Age and Child Mortality

Maternal age demonstrates a  significant
relationship with infant survival. Adolescent
mothers (< 20 years) experience elevated mortality
risks. It [Maternal age] is considered because
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adolescent pregnancies are associated with
premature birth, low birth weight, and pregnancy
complications. Besides, young maternal age is also
associated with biological immaturity, premature
delivery, low birth weight, and inadequate
antenatal care utilization whereas advanced
maternal age may increase delivery-related risks
(WHO, 2022). Confirming the importance of
reproductive health services targeting both
adolescent and older mothers, this study examines
the relationship of mother age with IMR and
UFMR across the provinces/areas in Pakistan

2.4 Birth Order and Child Mortality

The birth order is an important socio-
demographic variable affecting the survival of
infants and underfives and it is seen as an
indicator of both the biological and socio-
economic conditions surrounding child survival.
High birth order children might also have a higher
risk of death associated with low nutrition, less
attention from parents, competition for food,
water and other resources, lacking mother
education, and greater demands for care by
parents in large families (Kazmi et al., 2023a&b,
2024, 2025 and 2026b&e-f). Maternal factors,
reproductive behavior and household conditions
are important pathways by which demographic
characteristics affect child survival as per the
Mosley and Chen (1984) framework. Higher
fertility rates is positively associated with child
mortality and can also be linked to shorter birth
intervals, less time for mothers to recover and a
strain on family resources. Having more children
can be a problem for parents to ensure a
nutritionally sound diet, medical care, and
individualized attention for every child (Kazmi,
1995). In South Asian studies, children in higher
order of birth have been found to have greater risk
of mortality, especially in situations of poverty,
lack of access to medical services and low levels of
maternal education (Scrimshaw, 1978;
WHO/UN, 1979; Rusicka and Hansliwks, 1982;
Nag, 1985; Kulty et al., 1993; Agha, 2000; Memon
et al.,, 2023). But the pattern of birth order and
mortality is moderated by social and economic
conditions in general. The negative effects of high
birth order could be less severe in well-resourced

families with good health care. Hence, the birth
order needs to be taken into account with other
determinants such as household wealth, maternal
education, utilisation of healthcare services, birth
spacing, etc. (Khan & Sirajeldin 1979; Sathar,
1984, 1987 & 1992; Desai & Alva 1998; Agha
2000; Memon et al., 2023; Zaidi 2024; Kazmi et
al.,, 2026e&f). The understanding of birth-order
effects is crucial for reproductive health and family
planning interventions, particularly in Pakistan,
where fertility trends and health services differ
depending on the area (Kazmi, 1995).

2.5 Birth Interval and Child Mortality

The relationship between birth interval and child
survival is well established. The interval between
births affects the recovery of the mother, her
nutrition, breastfeeding, and health of the
newborn. Short birth intervals, especially < 2 years
have been associated with higher risk of preterm
birth, low birth weight, maternal nutritional
depletion along with reduced duration of breast
feeding, and greater intra-household competition
for resource use (Cleland & Sathar, 1984; Kazmi,
1995; Rutstein, 2005; Zaidi, 2024; Kazmi et al.,
2026e&d). Biological explanation for the link
between birth spacing and child death is mainly
about maternal depletion. The short interval
between pregnancies may mean that the mother
does not have sufficient nutritional reserves and
that she is not able to recover physically after a
pregnancy, putting her at risk for future
pregnancies. Moreover, short interval may
decrease the duration of breastfeeding in older
children, increase nutrition competition between
younger children which may have effect on their
poor growth and increased susceptibility to illness
(Kazmi, 1995). Studies in developing countries
show that birth intervals around 2 to 4 years are
associated with better child survival rates than
birth intervals of less than two years (Preston,
1980; Rutstein, 2005). Those longer birth
intervals give mothers more time to attend to
children during pregnancy, to have better
breastfeeding habits, and to devote more time and
resources to each child. Thus, family planning
activities and reproductive health education are
regarded as a key intervention for decreasing

https://medicalsciencereview.com

| Kazmi et al., 2026 |

Page 2766



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 4, Issue 3, 2026

infant and underfive mortality. Optimal birth
spacing is of particular importance in Pakistan as
there are regional disparities in fertility patterns,
maternal health and knowledge and availability of
family planning services. Expanding reproductive
health programs, enhancing contraceptive
availability, encouraging breastfeeding, and raising
awareness around birth spacing can make a
significant impact in the reduction of preventable
child deaths (Cleland and Sathar, 1984; Irfan,
1986; Kazmi, 1995&2009; Memon et al., 2023).

2.6 Research Gap in Existing Literature and
Contribution of This Study

Widespread research on child mortality (IMR) and
under five morality (UFMR) in Pakistan is mainly,
in the national context. However, there is a scanty
evidence on regional/areas’ disparities in IMR &
UFMR using recent standardized datasets while
integrating demographic factors. Previous work on
IMR & UFMR widely focuses on the national
trends or individual determinants, providing
limited understanding of how different factors
interact across diverse provincial contexts. This
research effort fill this study gap by undertaking a
comparative analysis of IMR and UFMR across 4
regions and 2 administrative units using MICS6
provincial/area data. This study adds to existing
literature by concentrating exclusively on IMR and
UFMR, integrating demographic determinants,
and explaining mortality variances within broader
health system and development perspectives. The
findings offer evidence for targeted regional/area
policies designed for reducing preventable infant
and Under Five deaths in Pakistan.

3. Methodology

The present study is of comparative descriptive
research type which aims to find out the
demographic factors affecting IMR and UFMR in
various provinces and administrative regions of
Pakistan (Kazmi et al., 2023a&b, 2024, 2025,
2026e&d). The choice of comparative descriptive
approach was chosen because the main goal of the
study is to detect differences and patterns in child
survival and not to draw cause/effect conclusions.
This approach is suitable for examining the
population level health inequalities and

determining which populations have a higher risk
of dying from a standardized survey-based data set
(Mosley & Chen, 1984). The study is based on
secondary data collected from the latest available
Multiple Indicator Cluster Survey (MICS6) carried
out in the six administrative regions of Pakistan:
Punjab (2017-18), Sindh (2018), Khyber
Pakhtunkhwa (2022), Balochistan (2022), Azad
Jammu and Kashmir (2020-21), and Gilgit-
Baltistan (2024-25). Supported by the United
Nations Children's Fund (UNICEF), the MICS
program generates household survey data that is
comparable across countries and represents key
areas of maternal and child health, demographic
characteristics,  nutrition, education  and
socioeconomic conditions (UNCEF, 2020, 2022).
The justification of using MICS data is based on
the fact that the surveys use a standardized
sampling procedure, accepted international
definitions and information is collected in a
consistent way, making it possible to compare
child mortality indicators across a range of
geographic contexts (UNICEF, 2022). The
present study is based on data provided in
Provincial/Areas' Infant & Under-5 Mortality
Rates by Demographic Characteristics which it
uses to assess the differences across demographic
groups in child survival results.

In this study the dependent variables are infant
mortality rate (IMR) and under-five mortality rate
(UFMR). IMR is the number of deaths that occur
before a child's first birthday per 1,000 live births.
The UFMR is the chance of death before 5 years
of age and is also expressed per 1,000 live births.
These are commonly used as health outcome
measures as these incorporate the impact of
maternal health, pregnancy, newborn care,
childhood diseases, nutrition, and health service
delivery (WHO, 2023). This study concentrates on
four important demographic factors that influence
child mortality. The first determinant is that of sex
and is used to determine the differences in
mortality risk of the child. Studies have shown that
male infants are marginally more susceptible to
mortality (due to biological vulnerability), preterm
delivery and neonatal complications (Black et al.,
2017; Kazmi et al., 2026e&f). The second

determinant is maternal age at birth grouped into
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age categories to assess the effect of maternal
young and older age on child survival. Maternal
age is an important predictor as adolescent
pregnancies have been linked to poorer rates of
maternal health care utilization, low birth weight
and premature birth, and older maternal age with
pregnancy-related complications (WHO, 2022).
The third demographic variable is birth order,
which looks at the variation in mortality risks
based on the number of previous births. Mosley
and Chen (1984) attributed the higher mortality
rates of children with higher birth order to
depletion of the mother, less parental attention,
competition for family resources and greater
difficulty in childcare. They hypothesized that the
higher mortality rates among children with higher
birth order were the result of a number of factors
including the depletion of the mother, reduction
in parental attention, competition for family
resources and increased difficulty in childcare. In
Kazmi (1995) study, fertility is also emerged as a
strong positive contributor towards infant
mortality. Previous birth interval is the fourth
variable that is of interest, and investigates how the
spacing between births affects child survival. Short
birth intervals can raise mortality risks due to a
drop in nutritional status, risk of not having
recovered fully between births, risk of premature
birth, and shorter breastfeeding duration (Kazmi,
1995; Rutstein, 2005).

The analytical approach includes comparative
evaluation of IMR and UFMR within and between
provinces and population categories. For the
purpose of making comparisons, provincial/areas
comparisons are made between Punjab, Sindh,
Khyber Pakhtunkhwa, Balochistan, Azad Jammu
and Kashmir and Gilgit-Baltistan to identify
different situations in each province/areas in
terms of child survival. The mortality pattern by
sex of the child, maternal age at childbirth, birth
order and birth interval is further studied to
identify the demographic groups at higher risk.
Because the study is based on secondary cross
sectional survey data, its conclusions are described
as associations between the demographics and
patterns of the population but not necessarily
causal. However, it offers useful information on
understanding the inequalities in early childhood

mortality and is useful for designing targeted
maternal and child health interventions in
Pakistan. The study however, has methodological
limitations. The use of MICS6 datasets from
different  survey periods (MICS6  held
provinces/areas at different point of time from
2016 to 2025) may reflect variations in
socioeconomic conditions, health policies, and
service availability over time, and may have
implications for direct comparability of findings.
The use of cross-sectional data limits the ability to
establish causal relationships between IMR-UFMR
and socio-economic factors. The current analysis
relies only on demographic factors and ignore
socioeconomic factors, having implications for the
overall results. Some regional indicators and
disaggregated statistics, particularly for remote and
rural areas, were either unavailable or incomplete,
restricting  deeper
Furthermore, geographic differences, population
characteristics, and healthcare accessibility may
also influence provincial comparisons. However,
the standardized MICS methodology and
indicators provide a reliable basis for comparative
assessment despite these limitations (UNICEF,
2020 & 2022).

comparative analysis.

4. Results and Discussion

Demographic determinant of Infant Mortality
Rate (IMR) and Under-Five Mortality Rate
(UFMR) shows significant differences among
provinces and administrative units in Pakistan.
The results of the study showed that child sex,
maternal age at birth, birth order, and birth
spacing are the determinant factors in the
assessment of early childhood mortality beyond
the regional variations. Biological vulnerability,
reproductive behavior, and household care
practices are important channels of influence on
child survival outcomes that are mediated through
these demographic factors. There is great variation
in general and gender segregated mortality levels
across the six areas in the provincial comparison
shown in Table 4.1 and subsequently illustrated in
Figure 4.1. Punjab has the most significant
mortality burden with 60 deaths from IMR /1000
live births and 69 deaths from UFMR/1000 live
births. Though the healthcare facilities in terms of
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provision and quality of service are relatively better
as compared to several other regions but Punjab
faces significant challenges to child mortality,
several other regions are also facing it, highlighting
population pressure, differences in utilization of

maternal health services and inequities in access to
quality health The second-highest
mortality rates are recorded in Azad Jammu and
Kashmir (AJ&K) where IMR is 51, while UFMR s
59 per 1000 live births.

services.

Table 4.1: Provincial/Areas’ Infant & Under-5 Mortality Rates by Demographic Characteristics
Areas Punjab Sind KP Balochistan AJ&K GB
IMR /UFMR IMR UFMR IMR UFMR IMR UFMR IMR UFMR IMR UFMR IMR UFMR
Total 60 69 39 46 35 39 48 53 51 59 43 50
Male 61 69 39 46 40 44 43 53 58 63 45 51
Female 59 68 38 46 29 34 47 53 43 51 41 50
Mother's age at birth
Less than 20 85 97 50 56 40 43 36 38 83 90 63 70
20-34 58 66 37 44 34 38 47 53 45 53 38 45
3549 61 68 39 46 35 42 56 63 70 81 60 67
Birth order
01 58 66 39 44 40 43 32 34 54 62 47 56
2-3 52 60 35 43 32 35 39 44 48 56 34 39
4-6 67 75 35 42 32 47 56 63 42 50 45 54
T+ 95 112 67 75 45 55 85 97 102 113 58 65
Previous birth interval
First Birth 60 68 30 45 43 45 33 35 54 63 - -
<2 years 89 102 61 72 49 56 73 79 69 78 67 73
2 years 45 52 33 40 27 31 42 50 36 45 33 41
3 years 40 45 19 25 28 31 26 31 38 45 28 39
4+ years 39 0 21 26 19 o 32 36 49 57 24 49
Sources: Provincial/Areas’ MICS6 (BoS Punjab and UNICEF 2017-18; BoS Sindh and UNICEF 2018 ; BoS KP and UNICEF
2022,; BoS Baluchistan and UNICEF 2022; BoS AJ&K and UNICEF 2020-21; P&DDGB and UNICEF 2024-25)

The geographical constraints, the lack of
specialization in maternal and newborn healthcare
services and difficulties in accessing them in
remote mountainous areas are evident in the high

mortality burden in AJ&K despite better
education and WASH indicators (Kazmi et la,.

2023a, 2024, 2025, and 2026a-d). Balochistan
observered the third highest mortality figures with

FIGURE 4.1 PROVINCIAL/AREAS’ INFANT & UNDER-5 MORTALITY RATES TOTAL AND

GENDER SEGREGATION
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IMR being 48 and UFMR 53. This mortality
pattern in the province might be linked to its size,
the spread of its population, insufficient
healthcare facilities, and shortage of skilled
healthcare providers. It is also noted that there are
also high mortality rates in Gilgit-Baltistan (GB) as
IMR is 43 and UFMR is 50 indicating the
difficulties of the geographically isolated
communities. The IMR in Sindh (39) is relatively
less than in Punjab, AJ&K, Balochistan and GB as
reflected in diagram 4.1. UFMR in Sindh (46) is
below Punjab (69), Balochistan (51), AJ&K (58)
and GB (48). But there is still a concern with
demographic and healthcare inequalities that
continue to exist in rural areas. The mortality
levels in Khyber Pakhtunkhwa (KP) are the lowest
of the surveyed regions, with an IMR of 35 and
UFMR of 39, indicating relatively good child
survival situation. However, ongoing effort is
needed to maintain progress and reach out to
remaining vulnerable groups. The regional
variation highlights how early childhood survival
outcomes are influenced by regional factors,
healthcare access and demographic factors.

Overall the analysis of gender difference shows
that mortality risks are slightly higher for children
who are male than children who are female in
several regions, clearly mirrored in Table 4.1 and
Figure 4.1. This reflects the global evidence that
male infants are more biologically vulnerable, as
they are more likely to be premature, less
physiologically mature and suffer from neonatal
complications (Black et al., 2017; WHO, 2023). In
Punjab, male children have an IMR of 61 and
UFMR of 69 while female have IMR of 59 and
UFMR of 68. Likewise, a gender disparity exists at
AJ&K with male children having an IMR of 58
and UFMR of 68 against female children with an
IMR of 43 and UFMR of 51. GB male children
also have an IMR of 45 and UFMR of 51 against

girls having IMR 41 and UFMR 50. KP male
children have an IMR of 40 and UFMR of 44
while girls have IMR 29 and UFMR 40. Sindh has
little gap in IMR male 39 and girls 38 while boys
and girls have similar UFMR of 46, indicating very
little or no disparities. The results suggest that
there is a biological component to the risk of death
in early life; however, differences in provinces
show that the gender patterns are also driven by
access to health care, as well as maternal factors
and social circumstances. Thus, the improvement
of the maternal and newborn health care services
is important in reducing the rate of mortality
among children, both male and female.

Maternal age at birth is strongly associated with
child mortality outcomes. Very young mothers,
especially those under 20, have significantly higher
risks of death for their children than mothers aged
20-34. Adolescent pregnancy can be characterised
with physical and social vulnerabilities such as
insufficient  physical  development, higher
likelihood of pregnancy complications, premature
birth, low weight birth, and inadequate access to
adequate antenatal care (WHO, 2022). Table 4.1
and Figure 4.2 show that mortality for children
born to mothers under 20 years is particularly high
in a few regions. In Punjab, 85 babies died within
one year out of every 1,000 are born, and 97 died
out of every 1,000 within their first 5 year of life,
demonstrating IMR and UFMR rate 85 and 97
respectively. In AJ&K; 83 babies out of every 1,000
die within one year after their birth while 90 out
of every 1,000 die within their first 5 year of life,
endorsing IMR 83 and UFMR 90. GB also has
higher rates of deaths of young mothers (IMR of
63 and UFMR 70). These rates are much higher
than the provincial mortality rates overall,
emphasising the significance of teenage pregnancy
as a risk factor.
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FIGURE 4.2 MOTHERS' AGE AT THEIR FIRST BIRTH
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Another indicator of increased mortality risks is
the advanced maternal age. Older mothers (ages
35-49) might be at greater risk because of
complications during pregnancy, chronic health
issues, and delivery concerns. Children born to
mothers in this age group are more vulnerable in
AJ&K with IMR 70 and UFMR 81 while Punjab
(IMR 61 and UFMR 68) is next to it followed by
GB (IMR 61 and UFMR 68), Balochistan (IMR 56
and UFMR 63), Sindh (IMR 39 and UFMR 46)
and KP (IMR 35 and UFMR 42). The results
indicate that maternal age is not linearly associated
with child mortality; both adolescent and

advanced maternal ages need to be supported and
monitored by reproductive health care.

Birth order analysis shows a definite association
between higher birth order and higher mortality
risk. Compared to children of lower birth order,
the children with a high birth order (7 or more)
have ‘significantly higher IMR and UFMR
portrayed in Figure 4.3. In Punjab, the IMR and
UFMR  for 7+th children are 95 and 112,
respectively, whereas in AJ&K, the IMR and
UFMR for 7+th children are 102 and 113,
respectively. As for the High-birth-order children,
their mortality rates are also found higher in

Balochistan with IMR of 85 and UFMR of 97.
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These results suggest that high birth order may be
linked to mortality rates in multiple ways such as
nutrition deprivation of the mother, less attention
towards the child, competition for family
resources, and economic stress. Excessive fertility
has been noted to be correlated with unwanted
high child mortality as the families may become
unable to feed their children, provide medical
care, and give individual care to each child (Mosley
& Chen, 1984; Sathar, 1992; Kazmi, 1995; Agha,
2000; Zaidi , 2024).

Birth interval analysis also shows a good
demographic association with child survival. The
increased mortality risks are seen with short births,
especially < 2 years witnesses the highest mortality
rate IMR &UFMR in Figure 4.4) in all 6
regions/areas of Pakistan. Due to close
pregnancies, mothers might not be able to recover
physically and nutritionally which may lead to
premature birth, low weight and poor
breastfeeding habits (Cleland & Sathar, 1984;
Kazmi, 1995 and 2009; Rutstein, 2005; Khan &
Raza, 2014; Memon et al., 2023).

FIGURE 4.4 PREVIOUS BIRTH INTERVAL
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In Punjab, children born after an interval of less
than two years’ experience an IMR of 89 and
UFMR of 102, whereas children with birth
intervals of 3 or more years have an IMR of 40 and
UFMR 45. Similarly, AJ&K reports an IMR of 69
and UFMR of 78 among children born after
intervals shorter than two years compared with an
IMR of 38 and UFMR of 45 among children with
a threeyear interval. The information given in
Table 4.2 and portrayed in Figure 4.4 displays a
similar trend for Sindh, Balochistan, KP and GB
with reference to birth interval. These findings
highlight the protective role of adequate birth
spacing in improving child survival outcomes.

Overall, the results demonstrate that demographic
characteristics significantly influence infant and
underfive mortality patterns in Pakistan. While
provincial differences reflect variations in
healthcare systems and geographical conditions,
demographic factors such as maternal age, birth
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order, and birth spacing represent important
determinants of mortality risk. The findings
emphasize the need for integrated reproductive
health strategies, including delayed childbearing,
family planning services, optimal birth spacing,
and improved maternal and newborn healthcare
to reduce preventable child deaths.

5. Key Findings

Demographic determinants of infant mortality
rate (IMR) and under-five mortality rate (UFMR)
by province and administrative area show wide
disparities by child sex, maternal age, birth order
and birth spacing. The results suggest a slightly
higher mortality risk for boys than for girls,
consistent with international findings that boys'
mortality risk is higher than girls' because they are
more likely to be born too early or have a
complication at birth or to be born with lower

physiological maturity (Black et al., 2017; WHO,
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2023). The results of Table 4.1 also support the
fact that children in some areas of Pakistan have
slightly higher mortality rates for males than for
females. According to the data from Punjab, IMR
for the male child is 61 while for females is 59 and
the UFMR for males is 69 while the UFMR for
females is 68. Likewise, AJ&K records higher
mortality rates for male is IMR 58 and UFMR 68
whereas score for female is IMR 43 and UFMR 51.
While not all of these differences are observed in
all provinces, the results imply that the biological
vulnerability of male children leads to higher
mortality risk. But different figures from provinces
suggest that there are also differences in healthcare
access, maternal conditions and socioeconomic
factors that affect genderrelated mortality
patterns.

Maternal age is also significant in shaping the risk
of child deaths, as children born to mothers aged
under 20 years have significantly higher mortality
risks because they are more likely to experience
complications during pregnancy, premature birth,
low birth weight and less likely to access mothers'
health services (WHO, 2022). Likewise, women of
advanced maternal age have been found to have a
higher mortality risk due to higher risk of
pregnancy-related complications and ' adverse
pregnancy outcomes. The statistics in Table 4.1
clearly demonstrate a strong association between
young maternal age and child mortality. In Punjab,
children of mothers less than 20 years experienced
an IMR of 85 and UFMR of 97, which is much
higher than the provincial average. Likewise,
AJ&K has an IMR of 83 and UFMR of 90 while
GB has IMR as 63 and UFMR as 70 for children
born by adolescent mothers. The results underline
the importance of adolescent pregnancy as a
significant risk factor and a need for specific
reproductive health interventions. Advanced
maternal age (35-49 years) is also associated with
higher maternal mortality risk associated with
pregnancy, chronic diseases, hypertension, and
delivery complications. In AJ&K, mothers aged
35-49 years give birth to children with IMR of 70
and UFMR of 81 which shows increased
vulnerability compared to mothers of younger age
groups. Hence maternal age exhibits a non-linear
relationship with child mortality, with very young

and old mothers needing extra health care
support. The findings also indicate that in certain
regions, high birth order (seventh or greater) is
highly associated with higher IMR and UFMR.
Such a relationship is thought to be due to
maternal  nutritional  depletion,  parental
inattention,  intrafamily = competition  for
resources, and greater demands on parental care in
larger families (Mosley & Chen, 1984). Short
inter-birth intervals (IBI) particularly those of less
than 2 years have also been found to be associated
with significantly higher mortality risks from
inadequate recovery of the mother, greater risks of
premature delivery, low birth weight, and shorter
duration of breastfeeding (Cleland & Sathar,
1984; Kazmi 1995 and 2009; Rutstein 2005).
Contrary to this, a three- to four-year birth interval
is protective as better maternal health status and
more time to invest in child nutrition and care. As
seen from the data in Table 4.1, a strong
association is identified between short birth
interval and increased mortality. The results of this
study verify the beneficial effects of good birth
spacing. Longer birth intervals limit the depletion
of maternal nutrition, enhance breastfeeding
practices, decrease premature births and enable
families to devote more emphasis and resources to
each child. Enhancing Family Planning services,
creating awareness regarding reproductive health
and promotion of optimum birth spacing are
therefore crucial interventions for reducing infant
and under-five mortality in Pakistan (Cleland &
Sathar, 1984; Sathar, 1984 &1992; Kazmi, 1995,
1998 & 2009; Black, et al., 2017; Memon et al.,
2023; Kazmi et al., 2026e&f). In summary, there
are significant provincial differences in the level of
demographic risk and a need for region-specific
reproductive health strategies, family planning
services, enhanced maternal and newborn health
services, and specialized interventions for high-risk
groups. The results support the need to focus on
demographic vulnerability alongside access to
health services and other social determinants of
health (SDOH) to reduce child mortality
(UNICEEF, 2023).

https://medicalsciencereview.com

| Kazmi et al., 2026 |

Page 2773



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 4, Issue 3, 2026

6. Conclusion and Recommendations

The results of this study show that the
demographic characteristics have an impact on the
infant mortality rate (IMR) and underfive
mortality rate (UFMR) in all the provinces and
administrative regions of Pakistan. A series of
analysis points out that healthcare availability and
socioeconomic factors are not the only factors that
affect child survival but that reproductive and
demographic factors also play a role, such as the
sex of the child, the mother's age at birth, the birth
order, and the interval between births. Children
of young mothers were found to have a greater risk
of death as they were more likely to be born
prematurely, weigh less than 5.5 pounds at birth,
experience pregnancy complications, and receive
less maternal care. Likewise, women in their older
reproductive ages have higher rates of mortality,
where greater monitoring of mothers is needed
throughout this reproductive period. The
following risk factors were found to be significant:
death rates for children born after short birth
intervals and for seventh and higher-order births
were significantly higher. The results of this study
corroborate the results of other studies on how
reproductive health behaviors and demographic
trends affect survival during the early childhood
period (Mosley & Chen, 1984; Cleland & Sathar,
1984; Sathar, 1987 & 1992; Agha, 2000; Rutstein,
2005; Khan and Raza, 2014; Black et al., 2017;
Memon et al.,, 2017; Zaidi, 2024; Kazmi et al,,
2026e&d).

The study concludes that for a substantial
reduction in infant and under-five mortality rates
in Pakistan, a multi-sectoral approach involving
demographic, healthcare, and socioeconomic
measures is needed. Although enhancement of the
health infrastructure, nutrition and poverty
alleviation are crucial, reproductive health
strategies that emphasize the promotion of
optimal birth spacing, the delay of early
childbearing, and the improvement of family
planning services are also important (Cleland, &
Sathar, 1984; Kazmi, 1995; Agha 2000; Memon et
al., 2023; Kazmi et al., 2026e&f). The wide range
of values seen across the provinces shows that it is
important to tailor interventions to meet the
needs of each province given the differences in

demographic and  health service delivery
challenges.

The results indicate that policy actions need to
focus on improving maternal and reproductive
health services, including those for adolescent
mothers and women with high-risk pregnancies.
The birth spacing should be encouraged to 2-3
years and the risks from close pregnancies should
be reduced by expanding family planning
programs. The awareness program should be based
on the community level and emphasise the need
to educate the families with regard to the
importance of maternal age, birth spacing and
proper care of children, especially with respect to
breastfeeding (Cleland and Sathar, 1984; Kazmi,
1995 & 2009). Accessibility to skilled birth
attendance, ANTENATAL CARE - ANC,
neonatal services and emergency referral systems
should be prioritized in high-risk areas like Punjab,
AJ&K, Balochistan and Gilgit-Baltistan. Further
investments in education and socio-economic
development of gitls are also recommended given
that  demographic  risks are frequently
compounded by other social inequalities, which
affect child survival (WHO, 2023; UNICEEF,
2023).
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