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Introduction: Infant mortality rate (IMR) is the probability of dying before one year of age, 
expressed per 1000 live-births. It is a sensitive indicators of standard of living, socioeconomic 
conditions, environmental conditions and quality of healthcare services of a country. Knowledge 
about causes and determinants of infant death is important for public health planning and resource 
allocation. The study therefore aims to find out the contextual factors leading to infant mortality in a 
rural block of Haryana. Material and Methods: The study was carried out in a rural block of district 
Rohtak, Haryana from July 2015 to June 2016. It was a descriptive cross-sectional study and included 
all infant deaths that occurred during the study period. Data analysis: The data were entered in the 
Microsoft Excel spreadsheet and appropriate tests were applied. Results: The infant mortality rate 
was 34.1 per 1000 live births. Majority of the families of the deceased infants belonged to lower 
middle socio-economic status (48.5%), Other Backward Castes (28.8%) and had more than five 
family members (62.1%).60.6% mothers had less than the recommended four antenatal visits.43.9% 
reported having certain illness like anaemia, shortness of breath etc. during the last 3 months of 
pregnancy. 
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INTRODUCTION 
 

Infant mortality rate (IMR) is the probability of dying before 
one year of age, it is expressed per1000 live-births. It’s a 
sensitive indicators of standard of living, socioeconomic 
conditions, environmental conditions and quality of healthcare 
services of a country1,2. This indicator has always been 
accorded greater importance by the public health specialists 
because infant mortality is the single largest category of 
mortality. Moreover, deaths during infancy are due to a 
particular mix of diseases and conditions to which the adult 
population is less exposed and less vulnerable. In 2015, 4.5 
million under-five (75% of all) deaths occurred within the first 
year of life globally3.  
 

The IMR of India is 39 per 1000 live births (SRS 2016)4. This 
falls short of the MDG target to reduce IMR upto 27 per 1000 
live births by 20155. 
 

Despite a number of policies and program provisioning the 
accessibility, availability and affordability of child health care 
services remain a challenge to the Indian health care system6. 
Knowledge about causes of death, various determinants of 
death and any vital event is important for public health 
planning and resource allocation. 
To bring IMR down, India adopted EPI, National Plan of 
Action for Children, 2005 and National Health Mission 

(NHM)1. Changes in specific health interventions affect IMR 
more rapidly and directly and consequently it may change 
more dramatically than crude death rate in a population7.  
 

The method used for analysis of sociodemographic factors 
contributing to infant deaths in the study was verbal autopsy 
which is defined as an investigation of train of events, 
circumstances, symptoms and signs of illness leading to death 
through an interview of relatives or associates of the 
deceased8. Similar type of method has also been used in other 
studies9,10. Availability of valid and reliable data of infant 
death to policy makers and planners is an absolute vital for 
strategy making, health sector planning, monitoring and 
assessment of health programs, field research evaluation and 
epidemic consciousness7.   
 

So this study was carried to identify factors contributing to 
infant mortality and enumerate the probable causes of infant 
death. 
 

MATERIAL AND METHODS 
 

A cross sectional study was carried out in a rural block of 
district Rohtak, Haryana to review all the infant deaths that 
occurred from the period of July 2015 to June 2016. All the 
respondents of the deceased children willing to participate in 
study were included. Parents, next-of-kin or caregiver who 
could not be contacted after three visits, not willing for the 
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interview and had moved out of the area were excluded from 
the study.  
 

A predesigned pretested and semi structured schedule used by 
National Health Mission was used to collect data. The data 
were entered in the Microsoft Excel spreadsheet a
appropriate tests were applied. 
 

The schedule employs the use of ‘verbal autopsy’ to find out 
the probable cause and various determinants and 
circumstances leading to death. 
 

The list of children who died during July 2015 to June 2016 
was obtained from each sub-centre. The respondents were 
personally contacted and interviewed by the investigator who 
was accompanied by the MPHW(F)/ ASHA worker of the 
respective area. 
 

RESULTS 
 

In our study 66 infant deaths were recorded. The total number 
of live births in the study area during the study duration were 
1933. The infant mortality rate was 34.1 per 1000 live births.
There were 29 early neonatal (0-7 days), 13 late neonatal (8 
28 days) and 24 post-neonatal (29 days- 1 year) deaths (Figure 
1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Among the deceased, 36 (54.5%) were females and 30 (45.5%) 
were males. Among the respondents, 49 (74.3%) were 
mothers, 14 (21.2%) were fathers and 3 (4.5%) were the other 
relatives of the deceased. 
 

Table 1 shows that the majority of the families of the deceased 
infants belonged to lower middle socio
(48.5%), Other Backward Castes (28.8%) and had more than 
five family members (62.1%). Among the mothers of the 
deceased, majority were in the age group of 23
(62.1%) and unemployed (66.7%). 30.3% mothers of the 
deceased were illiterate and an equal number of fathers were 
educated upto secondary school level. 
 

Table 2 shows that majority of the mothers (60.6%) had less 
than the recommended four antenatal visits. 43.9% reported 
having certain illness like anaemia, shortness of breath etc. 
during the last 3 months of pregnancy. The place of delivery in 
the majority of deliveries was hospital (84.8%), majority of 
deliveries were NVD (78.8%) and conducted by the doctors 
(84.8%). 
 
 
 
 
 

 

Figure 1 Distribution of infant deaths
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interview and had moved out of the area were excluded from 

A predesigned pretested and semi structured schedule used by 
National Health Mission was used to collect data. The data 
were entered in the Microsoft Excel spreadsheet and 

The schedule employs the use of ‘verbal autopsy’ to find out 
the probable cause and various determinants and 

The list of children who died during July 2015 to June 2016 
centre. The respondents were 

personally contacted and interviewed by the investigator who 
was accompanied by the MPHW(F)/ ASHA worker of the 

In our study 66 infant deaths were recorded. The total number 
the study area during the study duration were 

1933. The infant mortality rate was 34.1 per 1000 live births. 
7 days), 13 late neonatal (8 -

1 year) deaths (Figure 

Among the deceased, 36 (54.5%) were females and 30 (45.5%) 
were males. Among the respondents, 49 (74.3%) were 
mothers, 14 (21.2%) were fathers and 3 (4.5%) were the other 

shows that the majority of the families of the deceased 
infants belonged to lower middle socio-economic status 
(48.5%), Other Backward Castes (28.8%) and had more than 
five family members (62.1%). Among the mothers of the 

group of 23-27 years 
(62.1%) and unemployed (66.7%). 30.3% mothers of the 
deceased were illiterate and an equal number of fathers were 

Table 2 shows that majority of the mothers (60.6%) had less 
four antenatal visits. 43.9% reported 

having certain illness like anaemia, shortness of breath etc. 
during the last 3 months of pregnancy. The place of delivery in 
the majority of deliveries was hospital (84.8%), majority of 

conducted by the doctors 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Distribution of infant deaths 

Table 1 Socio-demographic profile of the family of the 
deceased

S. No. Variable 

1. 

Mother’s age the at birth of deceased (in years)
18-22 
23-27 
28-32 

2. 

Father’s 
20-25 
25-30 
30-35 
35-40 

3. Educational Status of mothers

 

Illiterate 
Primary 
Middle 

Secondary 
Higher Secondary 

Graduate and above 

4. 

Educational 
Illiterate 
Primary 
Middle 

Secondary 
Higher Secondary 

Graduate and above 

5. 

Socio-
Lower 

Lower Middle 
Middle 

Upper Middle 

6. 
Scheduled Caste (SC) 

Other backward Caste (OBC)
Prestige Caste 

Dominant Caste 

7. 
Family Members

<5 
>5 

8. 

Mother’s Occupation
Unemployed 

Labourer 
Cultivation 

Service 

9. 

Father’s Occupation
Unemployed 

Labourer 
Caste occupation 

Cultivation 
Service 

Total 

Table 2 Ante-natal and Intrapartum characteristics of the 
mothers

S.No. Variable 

1. 
Number of ANC visits

<4 
>4 

2. 

Any Illness During Last 3 months of Pregnancy
Yes 
No 

Don’t Know 

3. 

Delivery Assisted by
Doctor 

Nurse/Mid-wife 
Mother by herself 

Other 

4. 

Place of Delivery
Home 

Hospital 
Other 

5. Type of Delivery
 Normal Vaginal Delivery

 
Caesarean Section 

Delivery 
Total 

-1886, June, 2017 

demographic profile of the family of the 
deceased 

 

Number Percentage 
Mother’s age the at birth of deceased (in years) 

15 22.7 
41 62.1 
10 15.2 

Father’s age (in years) 
12 18.2 
42 36.6 
8 12.1 
4 6.1 

Educational Status of mothers 
20 30.3 
11 16.7 
12 18.2 
17 25.7 
4 6.1 
2 3.0 

Educational Status of Fathers 
8 12.1 
4 6.1 

12 18.2 
20 30.3 
12 18.2 
10 15.1 

-economic status 
4 6. 

32 48.5 
29 43.9 
1 1.5 

Caste 
 18 27.3 

Other backward Caste (OBC) 19 28.8 
12 18.2 
17 25.8 

Family Members 
25 37.9 
41 62.1 

Mother’s Occupation 
44 66.7 
14 21.1 
4 6.1 
4 6.1 

Father’s Occupation 
4 6.1 

29 43.9 
8 12.1 

14 21.2 
11 16.7 
66 100 

 

natal and Intrapartum characteristics of the 
mothers 

 

Number Percentage 
Number of ANC visits 

40 60.6 
26 39.4 

Any Illness During Last 3 months of Pregnancy 
29 43.9 
11 16.7 
26 39.4 

Delivery Assisted by 
56 84.8 
7 10.6 
1 1.5 
2 3.1 

Place of Delivery 
9 13.6 

56 84.8 
1 1.5 

Type of Delivery 
Normal Vaginal Delivery 52 78.8 

14 21.2 

66 100 
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Table 3 shows that nearly half of the deceased (42.4%) had 
seconder order of birth. The majority were term deliveries 
(72.7%) and had normal birth weight (65.2%). Nearly half of 
the deceased were breastfed within 1 hour of birth (51.5%) and 
more than half were exclusively breastfed (56.1%). Majority 
died in a hospital (66.7%) and had made 1 to 2 contacts with 
the healthcare provider before death. 
 
 
 
 
 
 
 
 
 
 
 

 
Table 4 shows that birth asphyxia (19.7%) accounted for 
majority of infant deaths followed by pneumonia (15.1%) and 
complications of preterm delivery (15.1%) including 
prematurity and LBW, then congenital diseases (13.6%), 
aspiration pneumonia (10.6%), diarrhoea and infection 9% 
each and accident /injury (4.5%). 
 

DISCUSSION 
 

The neonatal mortality rate (NMR 0-28 days) is 26 per 1000 
live births and infant mortality rate is 39 per 1000 live births 
and the neonatal mortality accounts for more than 60% of 
infant mortality nationally4. In our study also neonatal 
mortality contributed to approximately 64% of infant deaths. 
NMR and IMR in our study were calculated to be 21.7 and 
34.1 per 1000 live births respectively. Similar findings were 

reported in the study of Shah et al (2011)11 and Rathod et al 
(2011)7where neonatal mortality accounted for 59.46% and 
73% of the total infant deaths respectively. These figures 
imply the need to consolidate efforts to bring down neonatal 
mortality. With the intent to lower down IMR by focussing on 
NMR, INAP was adopted in 2014. INAP emphasises on the 
providing a quality antepartum, intrapartum and postpartum 
care package to the mothers and their newborn12. 
 

Majority of infant deaths were observed among the mothers in 
the age group 23-27 years. Similar to our study, Majumder et 
al (2014)13 and Kulkarni et al (2007)14 observed higher 
mortality rate among mothers in the age group 21-25 years. 
In the study, mortality among females was higher (54.5%) 
compared the male children (45.5%). These findings were in 
corroboration with the findings of Dalal et al (2016)15 who 
found greater number of female deaths (53.8%) compared to 
males (46.2%) and Muzammil et al (2014)16 who also reported 
58.3% female infant deaths. These findings reflect the 
differential care and attention given to the female child. It can 
be addressed by counselling of the families regarding the 
importance of girl child and improving the literacy status of 
women. 
 

In our study, majority of deaths were noted among the mothers 
who were unemployed (66.7%) and illiterate (30.3%). Similar 
findings were seen in the study by Sharifzadeh et al (2008)17. 
However, Shah et al (2011)11 observed higher infant deaths 
among mothers educated upto primary level. This may be due 
to difference in the population composition and the literacy 
levels of the two areas. 
 

In our study, lower middle (48.5%) and middle (43.9%) socio-
economic status families contributed most to the number of 
deaths. Rathod et al (2011)7 also reported higher mortality 
among children who belonged to lower socio-economic status.   
In our study, maximum infant deaths were seen among 
children having second birth order. However in the study by 
Kusneniwar et al (2013)18and Shah et al (2011)11, higher 
number of infant deaths was reported in first and fourth or 
higher birth order. The mortality among the first order children 
is in the neonatal period in majority. So to lower down the 
IMR, mortality among the first order children needs to be 
focussed upon. 
 

In our study, 34.8% deceased infants were low birth. In the 
DLHS-4 Haryana19 (2015-16), the percentage of LBW in rural 
areas was 13.6. The percentage of low birth weight in our 
study was higher in comparison to the DLHS-4 factsheet data. 
This may be due to the larger sample size analysed in the 
DLHS-4. 
 

It was found that 51.5% deceased were breastfed within 1 hour 
of birth and 56.1% were exclusively breastfed. As per the 
NFHS-4 Haryana20 (2015-16), 44.6% children were breastfed 
within one hour and 52.4% were exclusively breastfed in the 
rural areas of Haryana. In our study, the percentage of children 
exclusively breastfed and breastfed within an hour of birth was 
lower in comparison to the data in NFHS-4 Haryana19 
factsheet. This variation may be because NFHS analyses larger 
sample size and covers the general population, not only the 
deceased population.  
 

The major causes of mortality among infants noted were birth 
asphyxia (19.7%), pneumonia (15.1%) and complications of 
preterm delivery (15.1%) including prematurity and LBW. 
Bansal et al (2015)21 reported prematurity and LBW (32%) as 

Table 3 Characteristics of the deceased children 
 

S.No. Characteristic Frequency Percentage 

1. 
Sex of the deceased 

Female 36 54.5 
Male 30 45.5 

2. 

Birth order of the deceased 
First 13 19.7 

Second 28 42.4 
Third or Higher 25 37.9 

3. 
Birthweight of the deceased 

<2.5 kg 23 34.8 
≥2.5 kg 43 65.2 

4. 

Maturity status of the deceased at birth 
Pre-term 17 25.8 

Term 48 72.7 
Post-term 1 1.5 

5. 

Breastfeeding initiation time 
≤1 hour 34 51.5 

>1 hour- 1 day 18 27.3 
> 1 day 1 1.5 

Don’t Know/ Not 
Applicable 

13 19.7 

6. 

Was the baby exclusively breastfed 
Yes 37 56.1 
No 11 16.7 

Don’t Know/ Not 
Applicable 

18 27.3 

7. 
Place of death 

Home 22 33.3 
Hospital 44 66.7 

8. 

Number of contacts with healthcare provider before death 
Nil 10 15.2 
1-2 53 80.3 
>2 3 4.5 

Total 66 100 

 

Table 4 Probable cause of death of the deceased 
 

Cause of death Frequency (n=66) Percentage 
Diarrhoea 6 9 
Pneumonia 10 15.1 
Prematurity 3 4.5 

Low birth weight (LBW) 7 10.6 
Birth Asphyxia 13 19.7 

Aspiration Pneumonia 7 10.6 
Congenital Malformations/ 

conditions 
9 13.6 

Sepsis/ Infection 6 9 
Accident/ Injury 3 4.5 
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the commonest cause followed by congenital diseases and 
respiratory failure. Muzammil et al (2014)16 enumerated 
pneumonia (23.5%) as the leading cause of infant death 
followed by neonatal jaundice and diarrhoea.  
 

In the study by Garikipati et al (2013)22, birth asphyxia 
followed by LBW and neonatal infection were found to be the 
most common causes of infant death. Sharifzadeh et al 
(2008)17in their study reported prematurity and LBW, 
pneumonia and congenital diseases as the most common 
contributing causes.  
 

CONCLUSION 
 

Neonatal mortality contributes majorly to the infant mortality. 
Besides promoting institutional deliveries by providing cash 
assistance and free services, an improvement in socioeconomic 
and environmental conditions of the households and the 
literacy status of women is required. Birth asphyxia, 
pneumonia and complications of preterm delivery were found 
to be the major causes of infant mortality. Integrated 
management of neonatal and childhood illness can be utilized 
for the management of illness at the peripheral level to reduce 
the preventable deaths. Verbal autopsy procedure can assist 
policy attention and resource allocation. Reporting of vital 
events should be made mandatory.  
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