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Abstract
Mortality after birth, before to one year, and under five years offers a glimpse into present health
issues, indicates enduring risk patterns in certain areas, and illustrates patterns in particular
causes of death throughout time. One of the biggest threats to public health in developing
nations like India is Neonatal, Infant and child mortality. Reduction of the Neonatal, Infant
and child mortality rate would benefit human prosperity and well-being as well as public
health. Access to social indicators linked to health is uneven everywhere, especially in a nation’s
various geographic areas. But access to this health and health-related social indicators is poorly
managed in India, with disparities between the states. The present study aims at examine the
state level variations in Neonatal, Infant and Child Mortality Rates based on NFHS- 5 data,
will certainly useful in policy making and implementation of health care services particularly
reduction in health risks and mortality of children.
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Introduction

As a developing country, India is con-
fronted with a number of infectious ill-
nesses that can be harmful to health,
including pneumonia, HIV, malaria,
diarrhea, and other conditions that signif-
icantly raise the risk of newborn, infant,
and childmortality. Poor access to immu-
nizations and inadequate maternity and
newborn care services are themain causes
of these fatalities (1). Furthermore, the
accessibility to health and health-related
social indicators for inhabitants is threat-
ened by population increase and fast
urbanization, particularly with regard

to child healthcare facilities (2,3). Fur-
thermore, child mortality is a serious
public health issue that is influenced by
climate change and environmental fac-
tors like temperature, precipitation, CO2
emissions, rainfall, air pollution, and
droughts in addition to socioeconomic
and demographic characteristics, hous-
ing attributes, and health-related vari-
ables (4–6). Geographically speaking, each
of these attributes is location-specific (7,8).
Furthermore, child mortality is a serious
public health issue that is influenced by
climate change and environmental fac-
tors like temperature, precipitation, CO2
emissions, rainfall, air pollution,
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and droughts in addition to socioeconomic and demographic
characteristics, housing attributes, and health-related vari-
ables (4–6). Geographically speaking, each of these character-
istics varies depending on the place (7,8).

The likelihood of Neonatal, Infant and child mortality
has been demonstrated to be decreased by elements like
raising parental education, household wealth status, access
to clean drinking water, restroom facilities, and media
exposure (9). According to (10), there is a direct correlation
between child mortality and poverty indicators such as
income inequality and gross national income. Asif MF et
al. (11) found that access to maternal health care services
and appropriate spacing between pregnancies significantly
lowers the risk of infant mortality. Researchers and medical
professionals are encouraged to look into childmortality from
a spatial perspective because of the significant impact that
these geographic differences in access to health indicators
have on the Neonatal, Infant and child mortality rate. This
emerging topic has gained considerable attention among
health academicians. Therefore, there is a pressing need to
identify from spatial perspective by examine the state level
variations in neonatal, infant and child mortality rates to
promote health care services apart from raising various socio-
economic and other health-related social indicators on child
mortality.

Methodology
The study is based on secondary data collected from National
Family Health Survey- 5 (2019-21) and descriptive in nature.
Data in the present study relates to neonatal, infant and child
mortality and covers Indiabesides its 11 major states and 3
union territories.

Results and Discussion
Knowledge about variations in neonatal, infant and child
mortality rates in major states and union territories shows
the health status of children and access of primary health
care in different parts of India. The substantial differences
in the neonatal, infant and child mortality indicators are
important for the evaluation health care performance and
health outcomes.Keeping this in view, variations in neonatal,
infant and child mortality ratesacross India discussed briefly
hereunder

Neonatal mortality rate (NMR)

The first 28 days of life-the neonatal period-is the most
vulnerable time for a child’s survival. Children face the highest
risk of dying in their first month of life. Neonatal mortality
rate (NMR) is the rate of deaths per 1,000 live births at which
babies of either less than four weeks of age die. The NMR is
commonly accepted as a measure of the general health and

well being of a population.
Table 1 depicts that the neonatal mortality rate declined

from NFHS-4 to NFHS-5 period in most of the states and
union territories. In general, rural areas recorded higher
Neonatal mortality rates than urban. As per NFHS-5, the
states likeChhattisgarh, Jharkhand,Madhya Pradesh,Odisha,
Uttar Pradeshand Uttarakhand have higher Neonatal mortal-
ity rate than Indian average.

Infant mortality rate (IMR)

Infant mortality rate is the number of deaths per 1,000 live
births of children under one year of age. The rate for a given
region is the number of children dying under one year of
age, divided by the number of live births during the year,
multiplied by 1,000. In addition to giving us key information
about maternal and infant health, the infant mortality rate is
an important marker of the overall health of a society.IMR
represents an important component of under-five mortality.
Like under-fivemortality, infantmortality ratesmeasure child
survival. They also reflect the social, economic, cultural and
environmental conditions in which children (and others in
society) live, including their health care.

Table 2 shows that infant mortality rate had drastically
declined from period of NFHS- to NFHS-5 period in many
states and union territories. In NFHS-5 period, rural areas
have higher IMR than urban areas and the states like the states
like Chhattisgarh, Jharkhand,Madhya Pradesh, Odisha, Uttar
Pradesh andUttarakhand have higherNeonatalmortality rate
than National average.

Under-five mortality rate (U5MR)

The under-five mortality rate refers to the probability a
newborn would die before reaching exactly 5 years of age,
expressed per 1,000 live births. In 2021, 5.0 million children
under 5 years of age died. Globally, infectious diseases,
including pneumonia, diarrhoea and malaria, remain a
leading cause of under-five deaths, along with preterm birth
and intrapartum-related complications. It is defined as the
number of children who die by the age of 5 years, per 1000
live births. It is an indicator for Sustainable Development
Goal (SDG) - 3 that aims to prevent needless suffering from
preventable diseases and premature death by focusing on key
targets that boost the health of a country’s overall population.
SDG-3 also aims to achieve universal health coverage,
including access to essential medicines and vaccines. Around
two in five countries will need to accelerate progress in order
to reach SDG targets for immunization. Immunization averts
an estimated 2 million to 3 million deaths every year.

Table 3 reveals that under-five mortality rate (U5MR) had
declined from NFHS-4 to NFHS-5 period in states and union
territories. In period of NFHS-5, rural areas and states like
Haryana, Jharkhand, Madhya Pradesh, Uttar Pradesh and
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Table 1.Neonatal mortality rate (NMR) per 1,000 live births
S.
No India/ State/ Union Territory NFHS-5 (2019-21)2222 NFHS-4 (2015-16)

Urban Rural Total Total
1. India 18.0 27.5 24.9 29.5
2. Arunachal Pradesh 12.5 6.9 7.7 11.8
3. Chhattisgarh 19.3 35.6 32.4 42.1
4. Haryana 19.0 22.7 21.6 22.1
5. Jharkhand 17.7 30.4 28.2 33.0
6. Madhya Pradesh 24.0 30.4 29.0 36.9
7. Odisha 24.6 27.5 27.0 28.2
8. Punjab 16.0 24.9 21.8 21.2
9. Rajasthan 13.3 21.9 20.2 29.8
10. Tamil Nadu 8.5 16.1 12.7 14.0
11. Uttar Pradesh 27.7 37.8 35.7 45.1
12. Uttarakhand 36.2 30.6 32.4 27.9
13. NCT Delhi 17.0 - 17.5 17.8
14. Puducherry 3.2 - 2.3 5.8

Source: Government of India; 2019-21: Ministry of Health And Family Welfare, Compendium of Fact Sheets, India and 14 States/UTs (Phase-11), National
Family Health Survey (NFHS-5)

Table 2. Infant mortality rate (IMR) per 1000 live births

S. No India/ State/ Union
Territory

NFHS-5 (2019-21)2222 NFHS-4 (2015-16)
Urban Rural Total Total

1. India 26.6 38.4 35.2 40.7
2. Arunachal Pradesh 16.7 12.3 12.9 22.9
3. Chhattisgarh 26.2 48.7 44.3 54.0
4. Haryana 28.6 35.3 33.3 32.8
5. Jharkhand 22.2 41.1 37.9 43.8
6. Madhya Pradesh 33.9 43.5 41.3 51.2
7. Odisha 31.2 37.2 36.3 39.6
8. Punjab 20.1 32.4 28.0 29.2
9. Rajasthan 22.2 32.2 30.3 41.3
10. Tamil Nadu 14.9 21.7 18.6 20.2
11. Uttar Pradesh 42.0 52.6 50.4 63.5
12. Uttarakhand 38.3 39.5 39.1 39.7
13. NCT Delhi 24.2 - 24.5 31.2
14. Puducherry 4.1 - 2.9 15.7

Source: Government of India; 2019-21: Ministry of Health And Family Welfare, Compendium of Fact Sheets, India and 14 States/UTs (Phase-11), National
Family Health Survey (NFHS-5)

Uttarakhand recorded higher Under-five mortality rate.

Conclusion and recommendations
The present paper investigates the spatial variations in
neonatal, infant, and child mortality rates at the state level.
These rates had drastically decreased between the NFHS-4
and NFHS-5 periods. Similarly, during the NFHS-5 period,
the rates of neonatal, infant, and child mortality were
higher in rural areas and most states other than union

territories. It might result from differences in the physical
layout, developmental trajectory, accessibility, and use of
health care services across states and union territories. The
results of this study are highly valuable to public health
professionals and policy planners because they offer crucial
information for setting priorities for resolving disparities in
neonatal, infant, and child mortality rates among the states
and union territories that are the subject of the research.
Putting policies into place that will help them financially,
ultimately hoping to lower the rates of neonatal, infant, and
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Table 3. Under-five mortality rate (U5MR) per 1000 live births

S. No India/ State/ Union Territory NFHS-5 (2019-21)222 NFHS-4 (2015-16)
Urban Rural Total Total

1. India 31.5 45.7 41.9 49.7
2. Arunachal Pradesh 22.2 18.3 18.8 32.9
3. Chhattisgarh 36.0 39.8 38.7 41.1
4. Haryana 27.3 49.2 45.4 54.3
5. Jharkhand 27.3 49.2 45.4 54.3
6. Madhya Pradesh 8.2 52.5 49.2 64.6
7. Odisha 32.0 42.7 41.1 48.1
8. Punjab 24.1 37.5 32.7 33.2
9. Rajasthan 32.3 38.8 37.6 50.7
10. Tamil Nadu 17.3 26.4 22.3 26.8
11. Uttar Pradesh 49.7 62.5 59.8 78.1
12. Uttarakhand 46.2 45.3 45.6 46.5
13. NCT Delhi 30.5 - 30.6 42.2
14. Puducherry 4.1 - 3.9 16.2

Source: Government of India; 2019-21: Ministry of Health And Family Welfare, Compendium of Fact Sheets, India and 14 States/UTs (Phase-11), National
Family Health Survey (NFHS-5)

child mortality. Furthermore, the results of the study have
confirmed that improving postnatal care for the newborn
and putting better drinking water systems in place in rural
areas have significantly lowered the rates of neonatal, infant,
and child mortality in India. Improving the accessibility
of neonatal, infant, and child (and maternal) healthcare is
urgently needed.

References
1) UNICEF. 2020: Ensuring every child gets the opportunity to experience

healthy life. .
2) MooreM,Gould P, Keary BS. Global urbanization and impact on health.

International Journal of Hygiene and Environmental Health. 2003;206(4-
5):269–278. Available from: https://doi.org/10.1078/1438-4639-00223.

3) Leon DA. Cities, urbanization and health. Oxford University Press.
2008. Available from: https://doi.org/10.1093/ije/dym271.

4) Khadka KB, Lieberman LS, Giedraitis V, Bhatta L, Pandey G. The socio-
economic determinants of infant mortality in Nepal: analysis of Nepal
Demographic Health Survey, 2011. BMC Pediatrics. 2015;15(1):1–11.
Available from: https://doi.org/10.1186/s12887-015-0468-7.

5) Khan JR, Awan NA. A comprehensive analysis on child mortality
and its determinants in Bangladesh using frailty models. Archives of
Public Health. 2017;75(1):1–10. Available from: https://doi.org/10.1186/
s13690-017-0224-6.

6) Van Malderen C, Amouzou A, Barros AJD, Masquelier B, Van Oyen
H, Speybroeck N. Socioeconomic factors contributing to under-five
mortality in sub-Saharan Africa: a decomposition analysis. BMC
Public Health. 2019;19(1):1–19. Available from: https://doi.org/10.1186/
s12889-019-7111-8.

7) Abbas S, Shirazi SA, Qureshi S. SWOT analysis for socio-ecological
landscape variation as a precursor to the management of the mountain-
ous Kanshi watershed, Salt Range of Pakistan. International Journal of
Sustainable Development & World Ecology. 2018;25(4):351–361. Avail-
able from: https://doi.org/10.1080/13504509.2017.1416701.

8) Abbas S, Kousar S. Spatial analysis of drought severity and magnitude
using the standardized precipitation index and streamflow drought
index over the Upper Indus Basin, Pakistan. Environment, Development
and Sustainability. 2021;23(10):15314–15340. Available from: https:
//doi.org/10.1007/s10668-021-01299-y.

9) Asif MF, Pervaiz Z, Afridi JR, Safdar R, Abid G, Lassi ZS. Socio-
economic determinants of child mortality in Pakistan and the moderat-
ing role of household’s wealth index. BMC Pediatrics;22(1):1–8. Avail-
able from: https://doi.org/10.1186/s12887-021-03076-2.

10) Pritchard C, Keen S. Child mortality and poverty in three world
regions (the West, Asia and Sub-Saharan Africa) 1988–2010: Evidence
of relative intra-regional neglect? Scandinavian Journal of Public
Health. 2016;44(8):734–741. Available from: https://doi.org/10.1177/
1403494816675550.

11) Asif MF, Ishtiaq S, Abbasi NI, Tahir I, Abid G, Lassi ZS. The Interaction
Effect of Birth Spacing and Maternal Healthcare Services on Child
Mortality in Pakistan. Children. 2023;10(4):710–710. Available from:
https://doi.org/10.3390/children10040710.

9

https://doi.org/10.1078/1438-4639-00223
https://doi.org/10.1093/ije/dym271
https://doi.org/10.1186/s12887-015-0468-7
https://doi.org/10.1186/s13690-017-0224-6
https://doi.org/10.1186/s13690-017-0224-6
https://doi.org/10.1186/s12889-019-7111-8
https://doi.org/10.1186/s12889-019-7111-8
https://doi.org/10.1080/13504509.2017.1416701
https://doi.org/10.1007/s10668-021-01299-y
https://doi.org/10.1007/s10668-021-01299-y
https://doi.org/10.1186/s12887-021-03076-2
https://doi.org/10.1177/1403494816675550
https://doi.org/10.1177/1403494816675550
https://doi.org/10.3390/children10040710

