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Abstract: 

Background: 
Maternal mortality continues to remain high in India 
in spite of 65% drop from 556/100,000 in 1990 to 
174/100 000 live births in 2015. The health and 
wellbeing of the mother and newborn is significantly 
affected by the place of delivery. Institutional delivery 
helps the women to access skilled assistance, drugs, 
equipment, and referral transport. But many 
deliveries are still performed at home, thereby 
jeopardizing the health of the mother and the 
newborn increasing the risk of maternal mortality. 
Researchers have identified several determinants of 
homebirth, namely antenatal care, economic status, 
access to delivery place, and prevailing customs and 
practices. However, geo-spatial approach to 
understanding the role of facility location, distance 
from facility, access to facility, transportation etc. are 
not well studied. Therefore, we conducted this study 
to fill this knowledge gap. 
 

Materials and methods:  
A case control study design was used to collect data 
from 83 cases (home delivery) and 83 controls 
(institutional delivery) from 8 JJ clusters of North East 
district of Delhi.  Location of residence of each 
respondent was geocoded and information was 
collected about reasons for selection of place of 
delivery. Spatial analysis was carried out to find 
hotspots for home delivery, distance from nearest 
institution was measured on digital maps, and access 
to place of delivery was included as a potential 
determinant. 
 
Results:  
Spatial clustering of home delivery was present. Two 
hotspots were identified however there was no 
statistically significant clustering (Getis Ord General G 
0.006046, p = 0.25).  Spatial autocorrelation was also 
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not significant (Moran’s I =0.047542, p =0.32). Mean 
distance of nearest health facility from home was 
similar among cases and controls (p < 0.52). 
 

Conclusion:  
In our study role of facility location and distance from 
residence were not found to be significantly 
influencing the decision of home or hospital as place 
of choice for delivery. A study with larger sample size 
and bigger geographical area should be carried out to 
determine the spatial determinants. 

 

Introduction  
Maternal mortality continues to remain high in India in spite of 65% drop from 556/100,000 in 1990 to 

174/100 000 live births in 2015. The health of a mother and her child directly depends on the place where the 

newborn is delivered (1). On the basis of the place of delivery, deliveries are classified into two mutually 

exclusive categories – Institutional delivery and Home delivery (2). Institutional delivery helps the women to 

access skilled assistance, drugs, equipment, and referral transport. But many deliveries are still performed at 

home, thereby jeopardizing the health of the mother and the newborn increasing the risk of maternal 

mortality. In Delhi 30% of deliveries are being conducted at home and of these only 3% are assisted by skilled 

health personnel (11) according to DLHS-3. Home deliveries have been shown to result in adverse infant and 

maternal outcomes. It is alarming that highest number of maternal deaths occur on the first day after delivery. 

Some of the causes are - Haemorrhage, toxaemia, obstructed labour, sepsis and hypertensive disorders (3). 

Remarkably, most of these maternal deaths could be prevented through timely and appropriate actions, and 

presence of skilled attendant. Over the years, maternal and child health programs in India have been 

promoting access to trained health personnel and upgrading rural health services to include facilities for 

institutional delivery. Despite decades of maternal health initiatives in the developing world, a large 

proportion of births continue to occur at home in unhygienic conditions without any skilled care and without 

the essential infrastructure needed to refer in the case of complications. Over the past decade, there has been 

a lot of interest in evaluating factors that influence care seeking behavior. As per the “three delays” model (10), 

delay in deciding to seek care, delay in reaching an adequate health service and delay in receiving adequate 

care at that facility, result in lower utilization of health care services. The reasons for delay in reaching an 

adequate health service are multidimensional and not fully understood. The role of GIS and spatial analysis in 

addressing the remedies for the delay in reaching health facility are also not adequately explored.  

In order to fill the knowledge gap and better understand determinants of place of delivery, we decided to 

conduct this study.    
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Materials & Methods 
 
A case control design was selected for this study. The study was conducted in low income neighborhoods in N-
E district of Delhi. The areas were identified using JJ cluster list available with North Delhi Municipal 
Corporation. In all, 8 Jhuggi Jhopri (JJ) clusters were selected from a google map in order to cover the length 
and breadth of the district. We did a study of independent cases and controls, with 1control per case. Distance 
was found out to be least prevalent determinant of home birth. From previous unpublished data, distance was 
reported as a major factor in 21% of women who have delivered at home, whereas 6% of women who deliver 
at institution also considered distance as a determinant of institutional delivery (45). In order to examine the 
difference, 80 cases (women who delivered at home) and 80 controls (women who delivered in institution) 
were required to reject the null hypothesis that distance is not a determinant of place of delivery. Type I error 
probability associated with this test was 5% and it gave a power of 80%. The sample size was estimated using 
Power and Sample size software (46). Sample was selected from women who had delivered within last 1 year 
from the date of data collection. Assistance was sought from ANM and ASHA workers in the cluster to identify 
the cases and controls in each cluster. A structured questionnaire was used to collect information regarding 
socio-demographic profile, reasons for selection of place of delivery, including the role of distance, means of 
transport and ease of access for institutions for delivery. The household location of each respondent was 
geocoded using Trimble Juno SA handheld GPS device. All information was maintained in an MS Excel 
spreadsheet. Statistical analysis was done using IBMSPSS v20.0 and spatial analysis was done using Arc 
GIS10.1.  The research project was cleared by the Institutional Ethic Committee-Human Research and 
informed consent was obtained from each respondent prior to data collection. Confidentiality of data was 
maintained throughout using standard checks. 

 
Results & Discussion 
The study was carried out on 83 cases and 83 controls. Clusters from where cases and controls were selected 
is given in Fig 1. Socio demographic profile of respondents is given in Table 1. Among cases 54% were Muslim 
and among controls only 25% were Muslim. This difference was statistically significant. Among those who 
delivered at home, education levels were significantly inferior to those who delivered in a health facility. 
Monthly income of the family was similar among cases and controls. Reasons for home delivery as reported by 
the cases is given in Table 2. The most common reason given for the same was previous delivery being 
conducted at home. Other common reasons were abrupt onset of labor, fear of hospitals and no felt need of 
going to hospital as there were no complications.  
To find out the predictors of home birth among females of North Eeast Delhi, a binary logistic regression was 
applied taking “Home birth” as the dependent variable. 
“Institutional delivery” was taken as zero (0) and “Home birth” was taken as one (1) 
 Age, Religion, Education female, Education male, Family Size, Monthly Family income, Residential status, 
parity, History of Abortion, ANC registration, No. of ANC visits, Mode of delivery, risk in last and previous child 
birth, no. of relatives accompanying , Health knowledge, Money spent  were taken as independent variables. 
To find out the predictors of home birth among females of North East Delhi, a binary logistic regression was 
applied taking “Home birth” as the dependent variable. 
“Institutional delivery” was taken as zero (0) and “Home birth” was taken as one (1) 
 Age, Religion, Education female, Education male, Family Size, Monthly Family income, Residential status, 
parity, History of Abortion, ANC registration, No. of ANC visits, Mode of delivery, risk in last and previous child 
birth, no. of relatives accompanying , Health knowledge, Money spent  were taken as independent variables. 
Table 3 shows predictors like religion, education of mother and father, monthly family income , ANC 
registration,, number of ANC visits, mode of delivery, risk in last and previous child births, knowledge about 
health schemes, ease of transport availability and money spent on delivery were significant (P<0.05) . 
Then forward Logistic regression was used to find the significant predictors of Home birth among females. The 
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cut off for entry was taken as p < 0.10. No. of ANC visits and Time of ANC registration were collinear so only 
No. of ANC visits was entered in the model. In the final model all possible interactions having biological 
plausibility were checked. Hosmer-Lemeshow goodness of fit test was applied (p= 0.840) Nagelkerke Pseudo 
R-square was 0.513 . 
Finally the following independent variables were found to be significant that is –age of female, mode of 
delivery, knowledge about health schemes, ease of transport availability in locality, risk in present pregnancy 
and no. of ANC visits. Table given below shows the predictors of Home birth among females. 
Location of cases and controls are given in Fig 2. Location of available health facilities for conducting delivery 
are given in Fig. 3. Hot spots of home delivery are shown in Fig. 4. 
There were two hotspots (A and B) as shown in the figure. Euclidean distance of the hotspots   from nearest 
health facility was measured using Arc GIS software. The distances from Hotspot A and B were 1.2 and 1.4 km 
respectively.  
The location of the cases and controls were geocoded and spatial analysis was performed to see if there is any 
role of distance and other spatial factors in opting for birth at home. Geocoding was also done for the 
hospitals and other health institutions which are located in the vicinity or were suggested by the respondents 
as their choice of place of giving birth. Distance between home and institutions were calculated using Arc GIS 
10.2 software. The mean distance for the cases and controls were compared using independent t-test. There 
was no significant difference between the two groups. As the cases and controls were selected from the same 
neighborhood, it was unlikely to get any difference in distance nevertheless, in order to compare our findings 
with other researchers, this exercise was carried out. 
We also analyzed the data to see if there was any spatial clustering of cases or there was complete spatial 
random (CSR) distribution of the cases and controls.  Getis Ord G and Moran’s I values suggested absence of 
any clustering. However, hot spot analysis was also performed and two hotspots were identified for home 
birth, suggesting that there was indeed some clustering of cases of home birth. 

 
Conclusion 
Home delivery increases the risk of maternal and new born morbidity and mortality. Understanding of 
predictors of home delivery may help curb it. In our study, we could not identify any spatial determinants of 
home delivery conclusively. Yet, several socio-demographic, behavioral and economic factors were found to 
be significant predictors. Therefore, probable spatial determinants should be studied along with other 
category of determinants in order to understand the phenomenon of home delivery. 
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Fig. 1: JJ clusters from where cases and controls were selected 
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Table 1: Socio-demographic profile of the cases and controls 

  

Characteristics 

Cases (%)  

(Home Delivery) 

(n=83) 

Controls (%) 

(Institutional 

Delivery)  

(n=83) 

Total (%) 

(n=166) 

Chi square, df,  

p-value 

Age group 
18-22 

 
32 (39.5) 

 
23 (27.71) 55 (33.1) 2 = 3.8682 

23-27 35 (42.1) 34 (40.96) 69 (41.5) df = 2 

28 and above 16 (19.28) 26 (31.33) 42 (25.3) p-value = 0.145 

Mean Age (in years) (± SE) 26.57 (±0.77) 24.35 (±0.41) 25.46 (±0.45)  

Religion 
Hindu 
Muslim 

 
38 (46.0) 
45 (54.0) 

 
62 (75.0) 
21 (25.0) 

 
100 (60.0) 
66 (40.0) 

 2=7.599 
Df=1 
P < 0.006 

Education 
Illiterate 
Primary school 
Higher 

 
49 (59.0) 
14 (16.9) 
20 (24.1) 

 
30 (36.1) 
12 (14.5) 
41 (49.4) 

 
79 (47.6) 
26 (15.7) 
61 (36.7) 

 

2=11.953 
Df=2 
P < 0.003 

Monthly income  of family 
(Rs) 
≤ 4000 
4001-8000 
>8000 

 
 
32 (38.6) 
40 (48.2) 
11 (13.3) 

 
 
19 (22.9) 
45 (54.2) 
19 (22.9) 

 
 
51 (30.7) 
85 (51.2) 
30 (18.1) 

 
 

2=5.741 
Df=2 
P <0.057 
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Table 2: Reasons for Home Delivery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Reason for Home Delivery 
Planned 

(n=) (%) 

Unplanned 

(n=) (%) 

Total 

(%) 

 

Previous Home Delivery 29 3 32 (21%) 

Abrupt Delivery 2 21 23 (15%) 

Unnecessary / No Complication 21 0 21 (13%) 

Hospital Fear 15 5 20 (13%) 

Safe / Comfortable at Home 16 3 19 (12%) 

No Person to Accompany 1 6 7 (4%) 

No Money 6 1 7 (4%) 

Closed Facility / Denied 2 5 7 (4%) 

Lack of Transport 1 4 5 (3%) 

Hospital Far 4 0 4 (3%) 

Too much hassle in Hospital 3 1 4 (3%) 

Dai is known to 4 0 4 (3%) 

Doctor Behaviour 1 2 3 (2%) 
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Table 3: Bivariate and multivariate logistic regression analysis of predictors of home delivery 

Variables Category Unadjusted OR Adjusted OR 

Age 18-22 
23-27 
28 and above 

0.6694 (0.445-1.007) 1.00 
0.58 (0.11-3.09) 
0.18 (0.03-1.21) 

Religion Hindu 
Muslim 

1.00 
2.4931 (1.2927-4.808)*** 

 

Education respondent Illiterate 
Primary 
Middle and above 

0.55 (0.3882-0.7803)*** 1.00 
0.57 (0.11 – 2.98) 
0.37 (0.06 – 2.17) 

Education spouse Illiterate 
Primary 
Middle and above 

0.62 (0.43-0.87)*** 1.00 
3.5 (0.60 – 20.98) 
1.3 (0.20 – 8.62) 

Family Size 1-4 
5-9 

 9 

0.94 (0.58-1.53) 1.00 
0.86 (0.19 – 3.87) 
0.58 (0.04 – 6.73) 

Monthly Family Income ≤ 4000 
4000-8000 
>8000 

0.58 (0.36-0.91) 1.00 
0.46 (0.09 - 2.32) 
0.59 (0.06 - 5.34) 

Residential Status Resident 
Migrant 

1.00 
2.45 (0.61-9.84) 

 

Parity 1 
2-3 
≥ 4 

1.26 (0.81-1.98) 1.00 
0.86 (0.16 – 4.53) 

0.31 (0.0253 - 3.83) 

History of Abortion No 
Yes 

1.00 
0.94 (0.49-1.82) 

1.00 
1.75 (0.43 – 7.19) 

ANC Registration No 
Yes 

11.22 (2.51-50.11)*** 
1.00 

 

No. of ANC Visits Not registered 
1-3 
4-6 
≥ 7 

0.34 (0.23-0.50)** 1.000 
0.39 (0.02 – 7.76) 
0.13 (0.01 – 2.10) 
0.01 (0.01 - 0.34) 

Mode of delivery Planned 
Unplanned 

1.00 
5.43 (2.39-12.32)** 

1.00 
27.8 (5.13 – 150.72) 

Risk in last child birth No 
Yes 

13.70 (4.58-40.98)*** 
1.00 

1.00 
39.32 (6.47 – 239.24) 

Risk in previous pregnancy No 
Yes 

1.00 
0.21 (0.07-0.56)*** 

1.00 
0.17 (0.02 – 1.49) 

No. of family members 

accompanying 

0 
1 
2-3 
≥ 4 

0.66 (0.43-1.00)* 1.00 
0.21 (0.01 – 4.40) 
0.63 (0.05 – 8.61) 
0.17 (0.01 – 3.26) 

Knowledge about health 

scheme 

Inadequate 
Adequate 

1.00 
0.29 (0.15-0.57)*** 

1.00 
0.568 (0.142 – 2.268) 

Ease of transportation Easy 
Difficult 

0.23 (0.12-0.44)*** 
1.00 

1.00 
6.54 (1.66 – 25.76) 

Expenditure incurred ≤2000 
2001-4000 
≥4000 

0.16 (0.04-0.59)*** 1.00 
2.75 (0.63 – 11.97) 
0.55 (0.13 – 2.41) 

 

  



 
 
 

 
17th Esri India User Conference 2017                               

Page 9 of 12 

 
Fig 2: Location of cases and controls 
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Fig 3: Location of health facilities for childbirth  
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Fig 4: Hotspots of Home Delivery  
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