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Objective: To describe women who attended two delivery huts in rural Haryana, India.Methods: The present ob-
servational study assessed routinely collected service provision data from two delivery huts located at primary
health centers in the district of Faridabad. Data on sociodemographic characteristics, prenatal care, use of free
transport services, and maternal and neonatal indicators at delivery were assessed for all pregnant women
who used the delivery hut services from January 2012 to June 2014. Results:During the study period, 1796 deliv-
eries occurred at the delivery huts. The mean age of the mothers was 23.3 ± 3.3 years (95% confidence interval
23.1–23.5). Of 1648 mothers for whom data were available, 1039 (63.0%) had travelled less than 5 km to the
delivery hut. The proportion of mothers who belonged to a lower caste increased from 31.0% (193/622)
in 2012 to 41.1% (162/394) in 2014. The proportion of mothers who were illiterate also increased, from 8.1%
(53/651) in 2012 to 26.4% (104/394) in 2014. Conclusion: Belonging to a disadvantaged social group (in terms
of caste or education) was not an obstacle to use of delivery hut services. The delivery huts might have satisfied
some unmet needs of community members in rural India.
© 2016 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Skilled attendance at birth is associatedwith reducedmaternal mor-
tality [1]. The decrease in the maternal mortality ratio associated with
skilled attendance at birth is largely attributed to the timely identifica-
tion and management of complications. Most complications occur
during labor, delivery, or the first 24 hours after delivery [2], but it is
difficult to predict which pregnant woman might develop them and
when. Even with the best possible prenatal screening, any delivery
could become complicated and therefore require emergency interven-
tion. Thus, ensuring optimum intrapartum care is important. It could
be achieved if delivery takes place in an institution, which can provide
a safe and clean delivery environment along with early identification
and management of complications.

The proportion of institutional deliveries—i.e. those occurring under
the overall supervision of trained and competent health personnel in a
medical institution where there are amenities available to monitor the
situation and save the life of the mother and newborn if necessary—in
rural India was 48% in 2005 [3], and only 42% in the state of Harayana
[4]. To improve institutional delivery in Haryana, a delivery hut service
was launched in 2005–2006 [5]. As part of this service, delivery rooms
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were established in rural areas with the objective of providing local
and safe delivery services in a clean, hygienic, and woman-friendly en-
vironment. The key elements were free delivery services in a private
patient-friendly environment, family welfare counseling and an immu-
nization package for mother and newborn, early diagnosis of complica-
tions, and an arrangement for referral. The delivery huts aimed to
provide all the components of basic essential obstetric care, along with
standard protocols to monitor and manage labor.

In addition to medical care, a pregnant woman requires both emo-
tional and physical support during childbirth. Women feel secure and
safe in the vicinity of their own home [6]; therefore, the delivery huts
were established within villages and had the facilities required for nor-
mal delivery and for referral arrangements.

To date, the beneficiaries of the delivery hut services have remained
largely unknown. The aimof the present studywas to describe the profile
of women who have used two delivery huts in the district of Faridabad,
Haryana.

2. Materials and methods

The present observational study assessed service provision data that
were routinely collected at two delivery huts located at two primary
health centers (PHCs) in rural Haryana, India, between January 1,
2012, and June 30, 2014. The PHCs were part of the Ballabgarh Health
and Demographic Surveillance System (HDSS; also known as the
Comprehensive Rural Health Services Project), Ballabgarh, north India,
reland Ltd. All rights reserved.
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which was established in 1965 to develop a model for rural healthcare
practice. Ethical approval was not required because the study was an
analysis of service data. Personal identifiers were delinked from the
final database before commencing analysis.

The Ballabgarh HDSS has two PHCs and one subdistrict level hospital
at Ballabgarh. The two PHCs—Dayalpur and Chhainsa—are situated 10
and 20 km, respectively, from Ballabgarh. The PHCs provides compre-
hensive primary healthcare services to 28 villages, through a network
of 12 subcenters. Medical officers and auxiliary nurse midwives of the
HDSS reside within the campus of the PHCs. Four additional staff nurses
from the State Government of Haryana became available exclusively
for delivery hut services in 2011. As of December 2013, a population
of approximately 93 000 was covered by the Ballabgarh HDSS. The
Ballabgarh HDSS has been described in detail previously [7].

The present assessment included data for all pregnant women who
used the services of delivery hut during the study period. Data were
collected on sociodemographic characteristics, prenatal care, use of
free transport services, maternal and neonatal indicators at delivery,
and details of referral to higher centers.

In the BallabgarhHDSS area, the predominant castes (social hierarchal
groupings characteristic of India) are Rajputs and Pandits (upper caste),
Jats, (middle caste), and Scheduled Castes or Scheduled Tribes (SC/ST;
lower caste). For the present study, upper caste was classified as a
“general” category and middle caste as “other backward classes” (OBC).

Datawere analyzed in Stata version 12 (StataCorp, College Station, TX,
USA). Frequency tables were generated, and a year-wise comparison of
variables such as caste, literacy status of pregnant women, birth weight,
length of pregnancy, hemoglobin level at time of delivery, and utilization
of free ambulance services was performed using χ2 test or one-way anal-
ysis of variance. Pb0.05 was considered to be statistically significant.

3. Results

During the study period, 1796 pregnant women used the delivery
services at the delivery huts of the two PHCs. Table 1 shows their
Table 1
Service provision data and characteristics of women using the delivery hut services.a

Variable Value (n=1796)

Deliveries
2012 651 (36.2)
2013 751 (41.8)
2014 (Jan–Jun) 394 (21.9)

Caste
General 931 (51.8)
OBC 208 (11.6)
SC/ST 622 (34.6)
Not recorded 35 (1.9)

Distance of residence from delivery hut, km (n=1648)
b5 1039 (63.0)
5–10 551 (33.4)
N10 58 (3.5)

Belonged to HDSS
Yes 1419 (79.0)
No 377 (21.0)

Maternal age, y 23.3 ± 3.3 (23.1–23.5)
General caste 23.2 ± 3.2 (23.0–23.4)
OBC 23.2 ± 3.5 (22.7–23.6)
SC/ST 23.5 ± 3.4 (23.2–23.8)

Monthly income, Indian rupees 5246.1 ± 3964.2 b

Mode of transport to primary health center (n=934)
Ambulance 663 (71.0)
Own vehicle 271 (29.0)

Mode of transport to home (n=934)
Ambulance 932 (99.8)
Own vehicle 2 (0.2)

Abbreviations: OBC, other backward classes; SC/ST Schedule Castes or Scheduled Tribes;
HDSS, Health and Demographic Surveillance System.

a Values are given as number (percentage) or mean ± SD (95% confidence interval).
b Mean value corresponds to approximately US$78.
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characteristics. The total number of deliveries at the two delivery huts
gradually increased over the study period (Table 1).

More than three-quarters of the pregnant women who had used
the delivery hut services (79.0%) resided in the Ballabgarh HDSS area
(Table 1). To reach the delivery hut, the women had travelled a mean
distance of 3.8 ± 3.5 km (95% confidence interval [CI] 3.6–3.9). Most
women had come from within a 5-km radius of the delivery hut
(Table 1). The mean distance between residence and delivery hut
was 3.6 ± 3.6 km (95% CI 3.4–3.9), 3.8 ± 3.3 km (95% CI 3.4–4.3), and
3.8 ± 3.3 km (95% CI 3.6–4.1) for women in the general, OBC, and SC
categories, respectively.

The proportion of pregnantwomen in each caste varied significantly
by year (P=0.004) (Table 2). The proportion of women who were
illiterate amongall pregnantwomenutilizing thedeliveryhut services in-
creased significantly over the 3-year study period (Pb0.001) (Table 2).
The mean family income of the pregnant women increased from 4261.4
Indian rupees (INR) in 2012, to INR5340.4 in 2013, and INR5804.6
in 2014. The proportion of women with a family income of INR5000
or more increased significantly between 2012 and 2014 (Pb0.001)
(Table 2). Use of free ambulance transport also improved significantly
(Pb0.001) (Table 2).

Over the 3-year study period, pregnant women living further away
began to use the services as was evident from the increase in mean dis-
tance covered to reach the delivery hut (P=0.0011) (Table 2).

Both an improvement in clinical variables, such as hemoglobin level
at the time of delivery, and a reduction in the proportion of preterm de-
liveries were observed over the study period, but the changes were not
significant (Table 3). The proportion of neonates of low birthweight did
decrease significantly in the 3 years (P=0.008) (Table 3).

4. Discussion

The present study has described the profile of pregnantwomenwho
delivered at two delivery huts in rural north India. Over the 3-year study
period, there was a sustained increase in the number of deliveries at the
two delivery huts. The services successfully reached pregnant women
belonging to disadvantaged caste groups, in addition to those from
higher castes. There was also a significant increase in the proportion
of women attending the huts whowere illiterate over the study period.

A literature search did not yield any published data on the profile
of women using delivery huts even though the service has been func-
tional in India since 2007. Thus, the present study provides early infor-
mation on the characteristics of pregnant women who are using the
delivery huts.

Although the gradual increase in numbers of women utilizing ser-
vices at these delivery huts is encouraging, it is important to interpret
the data carefully. It is possible that these women did not have any
other alternative option for institutional delivery, and hence were
forced to choose the delivery hut services. If that is the case, then it is
heartening that the availability of delivery hut services has widened
the choices available to women who have no other options. This
would be particularly beneficial for the weaker sections of the society.
Thus, it might be reasonably concluded that the availability of delivery
huts at these PHCs has met the previously unmet needs of some
community members.

Pregnant women with no viable delivery options could be forced to
accept care of a less than satisfactory quality. At present, however, it is
not possible to comment on perceived quality of care. The number as
well as the overall proportion of women with a high monthly income
who used delivery hut services increased during the study period.
These women are likely to have had the option to access private
healthcare facilities. Thus, economic constraints alone might not have
been a deciding factor in choosing the delivery hut services, which
were provided free of cost. As a result, it could be concluded that the
perceived quality of care provided at the delivery huts must have met
their expectations.
g delivery hut services of the Ballabgarh Health and Demographic
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Table 2
Sociodemographic characteristics of women using the delivery huts, by year.a

Variable Year P value

2012 2013 2014

Caste (n=1761) 0.004 b

General 342/622 (55.0) 404/745 (54.2) 185/394 (47.0)
OBC 87/622 (14.0) 74/745 (9.9) 47/394 (11.9)
SC/ST 193/622 (31.0) 267/745 (35.8) 162/394 (41.1)

Distance of residence from delivery hut, km (n=1648) 0.022 b

b5 398/608 (65.5) 441/694 (63.5) 200/346 (57.8)
5–10 193/608 (31.7) 233/694 (33.6) 125/346 (36.1)
N10 17/608 (2.8) 20/694 (2.9) 21/346 (6.1)

Distance to delivery hut, km 3.5 ± 3.3 (3.2–3.8) 3.6 ± 3.5 (3.3–3.9) 4.3 ± 3.8 (3.9–4.7) 0.0011 c

Mode of transport from home to delivery hut (n=934) b0.001 b

Ambulance 51/117 (43.6) 305/423 (72.1) 307/394 (77.9)
Own vehicle 66/117 (56.4) 118/423 (27.9) 87/394 (22.1)

Literacy status (n=1796) b0.001 b

Illiterate 53/651 (8.1) 103/751 (13.7) 104/394 (26.4)
Literate 598/651 (91.9) 648/751 (86.3) 290/394 (73.6)

Monthly income, Indian rupees (n=1081) b0.001 b

b5000 223/264 (84.5) 284/423 (67.1) 232/394 (58.9)
≥5000 41/264 (15.5) 139/423 (32.9) 162/394 (41.1)

Abbreviations: OBC, other backward classes; SC/ST, Scheduled Caste or Scheduled Tribe.
a Values are given as number/total number for whom data available (percentage) or mean ± SD (95% confidence interval), unless indicated otherwise.
b By Pearson χ2 test.
c By one-way analysis of variance.
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The mean distance between the residence of pregnant women and
the respective delivery huts increased as well. This indicates that preg-
nant women who lived further afield began to use the services. This
wider geographic acceptance of delivery hut services further adds to
the belief that the perceived quality of care met the expectations of
pregnant women.

Most pregnant women had travelled less than 5 km, and almost all
had travelled less than 10 km. Almost one-third of the pregnant
women resided between 5 and 10 km from the delivery huts. It is there-
fore tempting to conclude that the limit of the catchment area for a de-
livery hut is approximately a radius of 10 km; however, this might be
a simplistic assumption. Other factors affecting time taken to travel
(i.e. road conditions, policies regardingpermissible limits for ambulance
services, and promptness and timeliness of availability of ambulance
services) might also have a bearing on the decision of the pregnant
woman to choose the delivery hut services. A separate study of factors
influencing the use of ambulance services might be able to clarify this
issue. The catchment area might also depend on women’s awareness
of the existence of the delivery hut in the vicinity, their awareness of
Table 3
Clinical measurements among pregnant women using the delivery huts, by year.a

Measurement Year P value

2012 2013 2014

Hemoglobin level,
g/L (n=1327)

0.201 b

b70 12/189 (6.3) 26/744 (3.5) 18/394 (4.6)
≥70 177/189 (93.7) 718/744 (96.5) 376/394 (95.4)

Mean hemoglobin, g/L 0.91 0.96 0.96 b0.001 c

Birth weight,
g (n=1788)

0.008 b

b2000 29/646 (4.5) 19/749 (2.5) 10/393 (2.5)
2000–2499 154/646 (23.8) 148/749 (19.8) 67/393 (17.0)
≥2500 463/646 (71.7) 582/749 (77.7) 316/393 (80.4)

Length of pregnancy,
wk (n=934)

0.032 b

b37 26/117 (22.2) 62/423 (14.7) 49/394 (12.4)
≥37 91/117 (77.8) 361/423 (85.3) 345/394 (87.6)

a Values are given as number/total number for whom data available (percentage)
unless indicated otherwise.

b By Pearson χ2 test.
c By one-way analysis of variance.
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the availability of free ambulance services, and their general acceptance
of the program.

Amongpregnantwomenusing the delivery hut services, the propor-
tion of women belonging to the general caste category (51.8%) was
higher than the proportion of general caste individuals in the whole
population of Ballabgarh HDSS (14.3%; unpublished data). The decision
to access any government-provided service depends on many factors,
including a general awareness and willingness to experiment by the
intended beneficiary. It is likely that, owing to their higher socioeco-
nomic status, pregnant women in the general category had greater
awareness of the benefits of delivery hut services. They might also
have had more confidence to try the newly available services. After
an initial hesitation, the SC/ST category showed increasing use of the de-
livery hut service over the study period. The proportion ofwomen in the
SC/ST category using the delivery hut services in 2014 had reached
41.1%, which is moving toward their ratio in the population structure
of the HDSS (47.0%).

Data on the caste composition of individuals living outside the HDSS
area are not available. Therefore, for the purpose of analysis, it was as-
sumed that the composition was no different from that of the HDSS
area. It is possible that this assumption is not correct; however, preg-
nant women residing outside the HDSS area comprised 21.0% of the
study population. Thus, unless the caste composition of the non-HDSS
area was extremely dissimilar to that of the HDSS area, the validity of
the present finding would not be threatened. Furthermore, there is no
reason to believe that the non-HDSS area, which is contiguous to the
HDSS area, is extremely dissimilar.

Awareness and consequent use of delivery hut services by illiterate
pregnant women showed a marked improvement in the study period.
The proportion of women using the delivery hut services who are illiter-
ate is improving with time, and is approaching the overall proportion
of women who are illiterate (34%; unpublished data). Thus, neither be-
longing to the SC/ST category nor being illiterate (traditionally considered
to be a disadvantaged group) was an obstacle to accessing delivery hut
services. In fact, if the trend seen so far were to continue, the delivery
hut utilization rate among these groups would exceed their proportional
representation in the local population structure in the future.

The present study has some limitations. The sociodemographic in-
formation on pregnant women residing outside the Ballabgarh HDSS
was incomplete. Because these women came from within 5–10 km,
their characteristics are unlikely to have differed substantially and
g delivery hut services of the Ballabgarh Health and Demographic
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hence are unlikely to affect the present conclusions. Additionally, it was
not possible to analyze the referral pattern and causes thereof owing to
incomplete data; however, service experience indicates that approxi-
mately 10%–15% of pregnant women attending the delivery services at
the delivery huts were referred to higher health centers.

Although there is no direct evidence to substantiate community ac-
ceptability of the service, proxy indicators of service use—including the
increasing number of pregnant women overall, the increasing propor-
tion of women belonging to a higher income group, and the increasing
in number ofwomen coming from further afield—indicate that the com-
munity has perhaps accepted the delivery hut service. Thus, the present
study documents the feasibility and utility of delivery huts at PHCs in
rural north India.
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