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INTRODUCTION 

The health policy of any country relays on population 

growth, income growth and its economic outcome will 

have greater importance in the world, especially for 

developed countries where it is characterized by high 

population growth compared to other developing 

countries. In order to achieve development goals such as 

Millennium development goals, sustainable development 

goals role of population, poverty and income plays a vital 

role in formulating the health policies in regulating the 

control of population.1,2 

The health of nations are reflected by the health policies 

which indicates the child sex ratio and infant mortality 

rates which conveys health status of any country. So 

many health policies are not suitable for population 

control or even balancing the child sex ratio, only 

appropriate health policies related to child health care and 

especially women care can leads to better development in 

the bringing down the mortality rates especially in 

children irrespective their countries global position in the 

development index.  It is know that world infant mortality 

rate is 29.4 which is equivalent to West African nation 

and higher than most of South Asian countries except 
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Myanmar.3 However, India has witnessed an significant 

decline in infant mortality rate (IMR) from 129 in the 

year 1971 to 33 in the year 2017 which was released by 

SRS bulletin, it was also found that the infant mortality 

rate was declined by 8 per cent from 2015 to 2016 with 

reduced growth of 37 percent (for 1000 population) to 34 

percent. In addition, the proportion of estimates with 

respect to infant deaths has also declined from 0.93 

million to 0.84 million in the year 2015 and 2016 

respectively.4 

The reports of SRS bulletin (2006 and 2017) reveals that 

gender gap especially for child survival is declined 

gradually and the infant mortality rate has been declined 

to less than 10 percent which supports the policy for 

having baby girl programs especially in India known as 

‘Beti Bachao Beti Padhao’ scheme which was launched 

in the year 2015 which was a potential tool for reducing 

female feticide and addressing the issue of down trending 

child sex ratio. The study also conveys that, the rate of 

female feticide rates are found to be more in Madhya 

Pradesh at increasing rate of 932 girls per 1000 boys in 

the year 2001 and thereafter it was declined to 918 by the 

year 2011. If this situation continues for another couple 

of years then by the end of 2021 the proportion of female 

girls will be below 900 per 1000 boys which results in 

imbalance in child sex ratio in the country.5 With this 

backdrop, the present paper aims to quantify growth in 

mortality indicators with special reference to infant 

mortality rate changes over time in India.  

Aims and objectives 

• To know the status and differences among different 

mortality indicators among rural and urban areas in 

India. 

• The study objective was to quantify infant mortality 

rates change over time and check the means among 

mortality indicators. 

METHODS 

The study was conducted using secondary research 

method, the data obtained from various issues of sample 

registration system bulletins and SRS statistical report 

published by Registrar General and Census 

Commissioner, India and the study period was for about 

10 years from 2006 to 2016. 

Inclusion criteria 

• The preferred source of data is a civil registration 

system which records births and deaths on a 

continuous basis.4 

• If registration is complete, the resulting estimates 

will be accurate and timely. 

• Nationally-representative estimates of under-five 

mortality. 

• Periodic population censuses have become the 

primary source of data on under five and infant 

mortality in developing countries. 

Exclusion criteria 

• The study excluding demographic surveillance sites 

and others data sources, which are rarely 

representative.4 

• To avoid potential problems with the under-reporting 

of neonatal deaths in some situations and ensures that 

the internal relationships of the three indicators are 

consistent with established norms. 

Statistical analysis  

The required data was collected and tabulated using 

Microsoft Excel sheets. Prior to tabulation, the obtained 

data was subjected to simple statistical inferences such as 

mean, variance and t-test was used to observe the means 

apart from percent change tool. The percent change tool 

was used for quantify infant mortality rates change over 

time (from 2006 to 2016). The t-test was used to analyze 

the difference between the means of mortality indicators 

over a period of one decade. 

RESULTS 

Rural mortality indicators  

Table 1 shows that the crude death rate (per 1000 

population) during 2006 was found to be about 8.10 

which was reduce to 6.90 in the year 2016, this indicates 

that, there was 17.39 per cent decrease in crude death rate 

over a period of one decade from 2006 to 2016. This 

clearly conveys that, about 1200 (approximately) crude 

deaths were found to be reduced during 2006 to 2016.  

Table 1: The rural mortality indicators                               

from 2006 to 2016. 

Rural mortality 

indicators 
2006 2016 

Percent 

change 

Crude death rate 8.10 6.90 17.39 

Infant mortality rate 62.00 38.00 63.16 

Neonatal mortality rat 41.00 27.00 51.85 

Postnatal mortality rate 22.00 11.00 100.00 

Perinatal mortality rate 41.00 26.00 57.69 

Still birth rate 9.00 5.00 80.00 

Paired t-test results 

Mean 30.52 18.98 

Variance 449.80 176.08 

Pearson Correlation 0.99 

df 5 

t Stat 3.44 

P(T±t) two-tail 0.02 

t Critical two-tail 2.57 

Source: Authors’ calculation. 
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Similarly, the infant mortality was reduced by 63.16 

percent, neonatal mortality rate was found to be 51.85 

percent, perinatal mortality rate was found to be reduced 

by 57.69 percent and still birth was found to be 80.00 

percent reduced during the period of one decade from 

2006 to 2016. The study also focused to analyse the 

presence of significant difference between the mortality 

indicators during the study period using paired t-test. The 

results revealed that, p-value (0.0184) was less than level 

of significance (0.05) so we reject the null hypothesis and 

it is concluded that there is significant difference between 

the means of mortality indicators over a period of one 

decade.  

Urban mortality indicators  

The findings in Table 2 reveal that crude death rate (per 

1000 population) during 2016 was found to be about 5.4 

in urban which was more in the year 2016 accounting for 

about 6 per 1000 population, this indicates that, there was 

10 per cent decrease in crude death rate over a period 

from 2006 to 2016. Similarly, the major change among 

urban mortality indicators was found to be high in case of 

infant mortality was 58.97 percent followed perinatal 

mortality rate was 58.33 percent the Neonatal mortality 

rate was found to be 60.87 percent and during the period 

of one decade from 2006 to 2016 were the three major 

indictors revealing control over mortality rates. On the 

other end, among urban mortality indicators such as post 

natal mortality rate and still birth rate indicators were 

found to be changed in urban mortality indicators which 

reveals that, about 52.94 percent and 37.50 percent was 

found in case of post natal mortality rate and still birth 

rate respectively, shows good sign of control in mortality 

indicators especially in urban areas.  

Table 2: Urban mortality indicators                                     

from 2006 to 2016. 

Urban mortality  

indicators 
2006 2016 

Percent 

change 

Crude death rate 6 5.4 90.00 

Infant mortality rate 39 23 58.97 

Neonatal mortality rat 23 14 60.87 

Post-natal mortality rate 17 9 52.94 

Perinatal mortality rate 24 14 58.33 

Still birth rate 8 3 37.50 

Paired t-test results 

Mean 19.5 11.4 

Variance 146.7 52.08 

Pearson Correlation 0.99 

df 5.00 

t Stat 3.85 

P(T±t) two-tail 0.01 

t Critical two-tail 2.57 

Source: Authors’ calculation. 

The study conveys that, still birth rate control was found 

to be high in urban when compared to rural areas. The 

study about significant difference between the urban 

mortality indicators during the study period using paired 

t-test indicates that, p-value (0.011) was less than level of 

significance (0.05) so we reject the null hypothesis and it 

is concluded that there is significant difference between 

the means of urban mortality indicators over a period of 

from 2006 to 2016. 

Total mortality indicators 

The findings on total mortality indicators which includes 

both rural and urban, reveals that still birth rate and post 

natal mortality rate indicators were found to be reduced 

in total mortality indicators which reveals that, about 125 

per cent and 81.82 percent was found in case of still birth 

rate and post natal mortality rate respectively. However, 

the Infant mortality rate which was reduced by 32 points 

indicating reduction of about 67.65 percent control over a 

period from 2006 to 2016. Similarly, percent change in 

case of mortality indicators such as the crude death, 

Neonatal mortality rate, and perinatal mortality rate were 

found to be 17.19 per cent, 54.17 per cent and 60.87 

percent during study period. The study analysed the 

significant difference between the total mortality 

indicators during the study period using paired t-test 

indicates that, It was found that, p-value (0.018) was less 

than level of significance (0.05) so we reject the null 

hypothesis and it is concluded that there is significant 

difference between the means of mortality indicators over 

a period from 2006 to 2016. 

Table 3: Total mortality indicators from 2006 to 2016. 

Total mortality  

indicators 
2006 2016 

Percent 

change 

Crude death rate 7.5 6.4 17.19 

Infant mortality rate 57 34 67.65 

Neonatal mortality rat 37 24 54.17 

Postnatal mortality rate 20 11 81.82 

Perinatal mortality rate 37 23 60.87 

Still birth rate 9 4 125.00 

Paired t-test results  

Mean 27.92 17.07  

Variance 369.64 138.27  

Pearson Correlation 0.99  

df 5.00  

t Stat 3.46  

P(T±t) two-tail 0.02  

t Critical two-tail 2.57  

Source: Authors’ calculation 

The status of infant mortality rates in India by sex and 

residence  

The Figure 1 reveals the state and union territory wise 

infant mortality rates by sex and residence in India, 2016 

(per 1000 population) the findings reveals that, the Indian 

infant mortality rate stands at 34 per 1000 population 

however infant mortality was high in case of female 
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about 36 followed by 33 for male.  The results shows 

that, among different states Rajasthan, Uttar Pradesh and 

Uttarakhand were found to be above India’s infant 

mortality rate i.e. 34 in Northern India, in case of eastern 

India Odisha and Bihar and entire central India were 

found to be higher than country infant mortality rates. 

However, in south India, only Andhra Pradesh is only 

state which is equal to countries infant mortality rate. On 

the other end, among north eastern states only Meghalaya 

has highest rest all states and union territories are below 

the countries infant mortality rate. The study also 

conveys that, the female infant mortality rates were found 

to be highest in Bihar (46) followed by Assam and Uttar 

Pradesh (45) and Madhya Pradesh (44)  conversely, the 

highest male infant mortality was found in case of 

Madhya Pradesh (49) followed by Odisha (44) and 

Assam (43). 

 

Source: SRS Bulletin. September 2017;51(1), Office of Registrar General of India. 

Figure 1: State/union territories wise infant mortality rates by sex and residence in India,                                                  

2016 (per 1000 live births). 

 

DISCUSSION 

The study focused on revealing the status different 

mortality indicators in case of rural and urban areas. 

Further, the study also made to quantify infant mortality 

rates change over time and check the means among 

mortality indicators. In nutshell, due to change in 

mortality indicators how the child sex ratio will be 

changing for future growing population.2,4 

A study supports the findings that, the reduction 

proportion was found to be more post-neonatal rate than 

in neonatal mortality and neonatal mortality rates are 

basically found high in case of under age group of five 

among infant mortality rates.5 However, it was interesting 

to note that, among rural mortality indicators such as post 

natal mortality rate and still birth rate indicators were 

found to be reduced in rural mortality indicators which 

reveals that, about 80 per cent was found in case of still 

birth rate and post natal mortality rate was found to 100 

per cent which shows good sign of control in mortality 

indicators especially in rural areas.6  

The government is making steady efforts in order 

stabilize the health care services for both women and 

childcare which are very essential for every individual 

family either it may be urban or rural areas. The study 

supports that, in spite of constant situations prevails in 

Indian scenario although many efforts are made by 

government to reduce the percent among maternal health 

and child birth outcomes programs such as ‘‘Home-based 

New Born Scheme’’and Janani Surakhsha Yojana (JSY) 

are operational for channelizing institutional delivery 

among pregnant women to bring down the number of 

maternal and infant mortality rates.7 

The study identifies to know the possible reasons for 

difference among the infant mortality rates especially 

with sex and residence. The study quotes supported by 

WHO reveals that, the probable reasons attributed for 

high infant mortality rates are accounted for lack of skill 

34 33

25 24
21

41
43

38

19

8

30

38

29

44

25

17

10

24

34

39

47

36

44

11

39

27

12
16 17

19 18 19

10

0

10

20

30

40

50

60

H
ar

y
an

a

H
im

ac
h

al
 P

ra
d

es
h

Ja
m

m
u

 &
 K

as
h

m
ir

P
u

n
ja

b

R
aj

as
th

an

U
tt

ar
 P

ra
d

es
h

U
tt

ar
ak

h
an

d

M
ah

ar
as

h
tr

a

G
o

a

G
u

ja
ra

t

B
ih

ar

Jh
ar

k
h

an
d

O
d

is
h

a

W
es

t 
B

en
g

al

T
am

il
 N

ad
u

K
er

al
a

K
ar

n
at

ak
a

A
n

d
h

ra
 P

ra
d

es
h

C
h

h
at

ti
sg

ar
h

M
ad

h
y

a 
P

ra
d

es
h

A
ru

n
ac

h
al

 P
ra

d
es

h

A
ss

am

M
an

ip
u

r

M
eg

h
al

ay
a

M
iz

o
ra

m

N
ag

al
an

d

A
 &

 N
 I

sl
an

d
s

D
 &

 N
 H

av
el

i

D
am

an
 &

 D
iu

D
el

h
i

L
ak

sh
ad

w
ee

p

P
u

d
u

ch
er

ry

India Northern India Western India Easternn India Sothern IndiaCentral India Northeasteren India Union Territories

In
fa

n
t 

m
o

r
ta

li
ty

 r
a

te
s 

b
y

 s
ex

 a
n

d
 r

e
si

d
e
n

c
e
, 
 2

0
1

6
 

(p
e
r
 1

0
0

0
 l
iv

e
 b

ir
th

s)

India/State/Union territories

Total Male Female



Reddy CS et al. Int J Contemp Pediatr. 2020 Mar;7(3):647-651 

                                                International Journal of Contemporary Pediatrics | March 2020 | Vol 7 | Issue 3    Page 651 

attendance availability in both rural and urban areas 

which is vital intervention for ensuring safe deliveries in 

case of both non-institutional and institutional delivery 

cases.8,9 The reasons behind these efforts are focusing on 

safe delivery of pregnant women’s and it has been 

recognised as one among indicators for evaluating the 

successful strategy to achieve long terms goals such as 

Millennium Development Goal 5.10 Hence the study 

suggests that, in order to improve neonatal rates there is 

need of skilled attendants as major timely intervention as 

one of pre-requisite infrastructure for safe motherhood. 

CONCLUSION  

The infant mortality rate frequently provided as a key 

indicator of all the development, either it may be 

economic, technological, health interventions, and the 

socio-cultural environment. Apart from this, the 

Government have been giving wide publicity to the 

programmes especially for child care and women in order 

to bring balance in child sex ratio through take initiatives 

in the form of immunization for both  children and 

pregnant women, spreading awareness about the 

sufficient intake of iodized salt, knowledge and 

awareness to pre-natal care and safe delivery, etc. all 

these basic facilities has  increased access to a minimum 

package of essential services that would significantly 

reduce high infant mortality rates, especially reproductive 

health services coupled with perinatal  care, camping’s on 

improved breastfeeding practices in rural areas, practice 

of home-based treatment for diarrhoea; and timely 

introduction of nutritional health supplementary foods. In 

addition, these significant changes are due to increase in 

the health services which are implemented by 

government in the form of interventions such as National 

Rural Health Mission (2005) which was renamed into 

National Health Mission’ NHM (2013) in which one of 

the goal is to reduce Infant Mortality Rate (IMR) to 25 

per 1000 population, National Urban Health Mission 

(2013), RMNCH+A,  strengthening of primary health 

center services,  health quality assurance, human 

resources, community development processes,  

information and knowledge about health of children and 

women, availability of various  drugs and diagnostics and 

supply chain in health care etc. all these are channelized 

properly in order to achieve the decline trends in 

mortality rates in long run.11 Finally the study concludes 

that, all these programs are laid down to decline in infant 

mortality rates especially in India which is essential and 

also needed to cope up with problems arising from 

population pressures which can be tackled by means of 

appropriate health services packages for safe guarding the 

health of children and women for better growth and 

reaching stable child sex ratio for the growing population 

of different countries especially in South Asian Countries 

like India. 
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