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Abstract
The purpose of this study was to compare adverse intra-partum and post-partum outcomes for home deliveries
with skilled and unskilled birth assistance. A cross-sectional study examined Indonesia Demographic Health Survey
(IDHS 2007) data for 3,811 ever-married women who had had home deliveries in 2006 and 2007. A logistic
regression analysis was used to examine associations between type of assistance at delivery and outcomes. This
study found that there was a significantly higher probability of adverse outcomes with skilled assistance than with
unskilled assistance for complications at birth and for complications after giving birth. Home deliveries with skilled
assistance are not free from the risks of maternal morbidity and neonatal death. This finding raises doubts about the
impact of skilled birth assistance. These results call for appropriate training to manage complications during and
after childbirth by home delivery using skilled birth assistance. Further research is required.

Keywords: Indonesia; Maternal complications; Stillbirth; Home
delivery; Assistance at delivery

unskilled birth assistance (UBA). The outcomes
complications at birth, stillbirths and neonatal outcomes.

Introduction

Methods

Unskilled health workers, or “traditional birth attendants” (TBAs),
have been suggested as a cause of maternal mortality and undesired
neonatal outcomes in home deliveries. In response to the high
proportion of home deliveries without skilled assistance and to
improve access to professional care at birth as a means of reducing
child and maternal mortality, the Indonesian Ministry of Health began
placing midwives in villages [1]. In addition, apart from enhancing the
awareness, understanding, and appreciation of Millennium
Development Goal (MDG) 5 in Indonesia, by 1996 more than 50,000
village midwives had been placed in villages around the country to
support progress towards achieving the MDGs related to improving
maternal and child health.
This intervention increased the proportion of deliveries attended by
skilled assistants from 43% in 1997 [2] to 79% in 2007 [3]. However,
previous research on local healthcare in rural villages has reported on
the quality of care provided by skilled assistants [3,4] and has found
that increasing the rate of skilled assistance at delivery did not reduce
the maternal mortality rate or maternal morbidity [4,5].
Other studies reported that skilled delivery was not associated with
reduced neonatal-maternal mortality overall, but there were
interaction effects with geographic region [6-8]. Very few studies have
reported associations between type of assistance and outcomes for
home delivery after increasing the proportion of skilled assistants. The
aim of the present study was to compare outcomes for home deliveries
using skilled birth assistance (midwives) with outcomes using
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Data
We used data from the 2007 Indonesia Demographic and Health
Survey (IDHS), a survey conducted periodically to evaluate
demographic and health situations in Indonesia. The survey is
designed to provide nationally representative information on
demographics and maternal and child health in Indonesia. It has been
administered as part of the global MEASURE DHS (Demographic and
Health Surveys) program [9]. The IDHS recode consisted of
IDBR51SV (Birth Recode), IDCR51SV (Couple’s Recode), IDHR51SV
(Household Recode), IDKR51SV (Children’s Recode), IDMR51SV
(Male Recode), and IDPR52SV (Household Member Recode). This
program was implemented by ICF International in Calverton,
Maryland, in partnership with the Johns Hopkins Bloomberg School
of Public Health [9].

Study design and sample
This research was a cross-sectional study examining the type of
delivery assistance (skilled or unskilled). The data set has one record
for every child ever born to an interviewed woman. It contains the full
history of all women interviewed, including information on
pregnancy, postnatal care, immunization, and healthcare for every
child born in the last 5 years. To minimize recall bias, we selected
sample data on all babies born within 2 years of the survey (2006 and
2007) and their mothers. The total number of babies was 7,509.
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We excluded babies born at health facilities (3,305) because this
study aimed to examine home delivery. We excluded twin births (68
babies, 1.6%), babies who required medical doctors for delivery
assistance (18 babies, 0.4%), babies who required nurses for delivery
assistance (73 babies or 1.7%), and records with missing values (235
babies, 5.6%). The study excluded medical doctors as delivery
assistants because generally in Indonesia most mothers who use
medical doctors for home deliveries have a known higher risk at birth,
and medical doctors are generally recommended for births at health

facilities. This study excluded nurses used as delivery assistance
because the number was small (1.7%) and because this study was
focused on evaluating Indonesia’s policy of placing midwives in
villages around the country to increase the proportion of health
professionals as delivery assistants. We also excluded twin births
because these births might involve higher risks for low birth weight
and a higher infant mortality rate [10]. Finally, 3,811 home deliveries
were analyzed further (Figure 1).

Figure1: Data selection and flow diagram.

Study variables
The independent variable was the categorical variable type of
delivery assistance (skilled assistance or UBA). Skilled assistance
included delivery assistance by a village midwife, a local midwife, or
any midwife. UBA included delivery assistance by a TBA, a relative, or
a family member.
Mothers’ characteristics and prenatal healthcare services during
pregnancy were confounding variables for maternal and neonatal
outcomes. They were included in the analysis as independent
variables. Independent variables included socio-demographic factors
(wealth index, which originally had five categories that were then
reduced to three for the analysis; type of residence, categorized into
urban and rural; and mother’s education level), mothers’
characteristics (the mother’s age at the time of the infant’s birth; parity;
and complications during pregnancy, such as vaginal bleeding, fever,
and convulsions; prenatal healthcare during pregnancy; and tetanus
vaccine injection before birth [9].
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Maternal outcomes included complications at the time of birth and
complications after birth (Figure 2). The variable covering delivery
complications was based on four types of obstetric complications
reported by mothers: prolonged labor (referring to strong and regular
contractions lasting more than 1 day and 1 night), excessive vaginal
bleeding that soaked more than three pieces of cloth, high fever and
foul-smelling vaginal discharge, and convulsions with loss of
consciousness [9,11]. Most maternal morbidity and mortality is due to
direct obstetric complications that occur during labor and after birth
[12]. Stillbirths and neonatal deaths were used because the WHO
reported an association between birth attendants and stillbirth and
neonatal death [13-15]. Stillbirth is the birth of a baby that shows no
sign of life at birth (fetal death). We used two variables for neonatal
death: neonatal death (death occurring 1–28 days after live birth) and
early neonatal death (death during the first 7 days of life) [16].
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Figure 2: Parameter estimate (odds ratio and 95% CI) of conditional logistic regression analyses complication at birth and after birth
comparing skilled versus unskilled delivery assistants.

Statistical methods
To describe the characteristics of the mothers and prenatal care
during pregnancy, we performed an analysis of frequency tabulations
of all variables. We used a crude odds ratio (OR) and an adjusted odds
ratio with a 95% confidence interval (CI) to investigate the estimated
associations [17]. First, we used a crude model that considered how
the independent variable (type of assistance at delivery) influenced all
outcomes. Second, we used an adjusted model that considered how all
independent variables influenced these outcomes.
We used logistic regression analyses to determine whether there
was any significant association between the outcomes and the
independent variable. All p-values reported are two-sided. A p-value
less than 0.05 was considered to indicate statistical significance. Data
Variables

analysis was conducted using SPSS software (ver. 18.0 for Windows;
SPSS, Inc., Chicago, IL, USA).

Results
Almost half of all mothers used skilled birth assistance (53.4%), and
the other half used UBA (46.6%) for home deliveries. Characteristics
and maternal health care differed significantly between mothers using
skilled assistance and UBA, except for complications during
pregnancy (p=0.713) and sex of the baby (p=0.599) (Table 1). These
results did not support the assumption that a person with a risk of
complications during pregnancy would benefit from skilled assistance
rather than UBA.

Skilled

Unskilled assistance (n=1,777)

P value

(n=2,034)
Mother’s Characteristic
Wealth index

P<0.001

Poorer

1,165(30.57)

1,416(37.15)

Middle to richer

869(22.80)

361(9.47)

Residence

P<0.001

Urban

531(13.93)

274(7.18)

Rural

1,503(39.43)

1,503(39.44)

Mother’s education

P<0.001

Primary or less

826(21.67)

1,183(31.04)

secondary or higher

1,208(31.69)

594(15.59)
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Mother's age at child birth

P<0.001

Older (more than 35 year-old)

191(5.01)

234(6.14)

Adult ( 25–35 year-old)

1,057(27.73)

842(22.09)

Young mother (< 25 year-old)

786(20.62)

701(18.39)

Birth-order number

P<0.001

First born

676(17.73)

425(11.15)

2nd–3rd born

969(25.42)

775(20.33)

≥4th born

389(25.42)

577(15.14)

Parity

P<0.001

High, ≥4 times

199(5.22)

368(9.65)

Low, < 4 times

1,835(48.15)

1,409(36.97)

Maternal health care and condition
Tetanus injection before birth

P<0.001

Yes

1,489 (39.07)

1,007(26.42)

No

545(14.30)

770(20.20)

Prenatal care

P <0.001

No

1,057(27.73)

1,095(28.73)

Yes, professional health

977(25.63)

682(17.89)

Complications during pregnancy

0.713

Yes

175(4.59)

147(3.86)

No

1859(48.7)

1630(42.77)

Child Gender

0.599

Female

951(24.95)

846(22.20)

Male

1,083(28.42)

931(24.43)

Table 1: Mother’s characteristics and maternal health care.
In terms of maternal outcomes, the mothers who used skilled
assistance during delivery experienced more complications at the time
of the birth (48.8%) compared with mothers who used UBA (36.3%).
Compared with UBA, skilled delivery was associated with a 75%
increase (adjusted OR=1.75) in the probability of complications at
birth after controlling for other confounding variables. More

complications after birth were also found among women who had
skilled assistance (15.9%) compared with mothers who had UBA
(9.83%). In addition, compared with UBA, skilled assistance was
associated with a 59% increase (adjusted OR=1.59) in the probability
of complications after birth after controlling for other confounding
variables (Table 2).

End point

Odds ratio/ 95% CI
Total sample

Skilled

Unskilled
assistance

Crude

Adjusted*

Complications at birth

43.0 (/3811)

48.8(994/ 2,034)

36.3 (646/1,777)

1.67(1.47 to 1.91)*

1.75 (1.52 to 2.02)*

Complications after birth

25.8 (2497/3811)

15.9 (608/2,034)

9.83 (375/1,777)

1.73 (1.50 to 1.99)*

1.59 (1.37 to 1.85)*

Maternal complication

Neonatal outcomes
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Stillbirths

0,7 (27/3811)

0.4 (17/2,034)

0.3 (10/1,777)

1.49 (0.68 to 3.26)

2.17 (0.92 to 5.09)

1- 7 days

1.0 (39/3811)

0.4 (15/2,034)

0.6 (24/1,777)

0.54 (0.28 to 1.04)

0.73 (0.36 to 1.47)

1-28 days

1.3 (82/3811)

0.5 (21/2,034)

0.7 (28/1,777)

0.65 (0.37 to 1.15)

0.93 (0.50 to 1.74)

Neonatal death (excluding stillbirths)

Table 2: Numbers and percentages of maternal-neonatal outcomes and parameter estimate (crude-adjusted odds ratios 95 % confidence interval)
of regression logistic analyses. * Analyses were adjusted for variable in table 1; ** P value < 0.00.
Among complications at birth, compared with UBA, skilled
assistance was associated with a 68% increase (adjusted OR=1.68) in
the probability of prolonged labor after controlling for other
confounding variables. Among complications after birth, compared
with UBA, skilled assistance was associated with a 35% increase
(adjusted OR=1.35) in the probability of fever after controlling for
other confounding variables (Figure 2).
There was no significant difference between skilled assistance and
UBA in terms of stillbirth. In addition, there were no statistically
different outcomes in terms of neonatal death between mothers who
used midwives and those who used UBA (Table 2).
These findings do not align with the general belief that skilled birth
assistance can mitigate adverse outcomes. Compared with UBA,
skilled delivery was associated with an increase in the probability of
complications at birth (prolonged labor) and after birth (fever).
Moreover, compared with UBA, skilled assistance yielded no
significantly different outcomes for stillbirth and neonatal death.

Discussion
Our findings for complications at birth and after birth raise doubts
about the impact of skilled birth assistance (alone) on maternal
outcomes at delivery. These findings may be attributable to the fact
that the skilled assistants were placed in the community rather
recently, and were thus well-educated but less experienced at
managing prolonged labor at birth and fever after birth by home
delivery.
Our results may have several causes. The first is the competency of
skilled birth assistants for normal birth assistance. The WHO defines a
skilled birth assistant as someone “trained to proficiency in the skills
needed to manage normal (uncomplicated) pregnancies, childbirth
and the immediate postnatal period, and in the identification,
management and referral of complications in women and newborns”
[18]. The skilled assistants might not have been ready to provide
assistance because they lacked tool kits for home delivery. Most
midwives might have spent less time in the village compared with
those who provided UBA, who were more experienced and lived
permanently in the village [3,19].
Home deliveries that use skilled assistance are not free from the risk
of death. Mothers and babies are especially vulnerable to death; a
woman with postpartum hemorrhage or a baby with birth asphyxia,
sepsis, or complications from preterm birth can die within hours or
even minutes if the appropriate care is not provided. Complications
during childbirth are often unexpected.
We found significant differences between the two groups in parity
and birth number. There were more first-time births and mothers with
parity >4 among skilled assistance deliveries. This suggests that
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maternal parity might also have had an impact on the adverse
outcomes. Specifically, it might have triggered prolonged labor for
women with first-time births and excessive bleeding for mothers with
parity >4. We found that mothers with high parity were more likely to
choose skilled assistance. This finding calls for appropriate training of
skilled assistants to recognize when a birth is high risk and not normal,
a plan for timely transfer, emergency skills to reduce hemorrhage and
excessive bleeding, and emergency skills to manage prolonged labor.
This study found a higher percentage of stillbirths among mothers
who used skilled assistance (0.4%) compared with mothers who used
UBA (0.3%; Table 2). This might be related to childbirth
complications, the first of the five major causes of stillbirth [20,21]. A
high number of maternal complications at the time of birth may cause
a high incidence of stillbirths among mothers who use skilled
assistance at delivery.
This study found a higher proportion of neonatal deaths among
mothers using UBA compared with those using skilled assistants at
delivery. Similar findings have been reported in previous studies
[22,23]. Neonatal infections account for about half of all neonatal
deaths, and the leading causes of death are preterm birth
complications, birth asphyxia, and poor obstetric care provided by
unskilled birth assistants at delivery [23,24]. Although, there was no
statistically significant association between type of assistance and
neonatal death, the low proportion of deaths in newborn babies
delivered by midwives showed better newborn care by midwives
compared with unskilled birth assistants.
A previous study found that most midwives perform many tasks
(including providing nutrition and immunizations) and attend few
births, so their capacity to manage complications during childbirth
and to recognize the need for referrals may be compromised because
they encounter these situations infrequently [4]. Additionally,
midwifery training focuses on normal births, which may restrict the
midwife’s capacity to manage complications during and after births.
More importantly, there are substantial barriers to life-saving
emergency obstetric care for home deliveries even when a midwife is
present.

Strengths and limitations of the study
To our knowledge, this is the first reported study to evaluate the
association between type of assistance at delivery and immediate
outcomes for newborn babies and mothers following home delivery.
Our findings raise doubts about the impact of skilled birth assistants,
because there are substantial barriers to life-saving emergency
obstetric care for home deliveries even when a midwife is present.
This study has some limitations. First, we used the IDBR51SV data
from the DHS, which lacks information on maternal deaths during
childbirth. Second, the exclusion of mothers who required medical
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doctors or nurses for delivery assistance might affect the
generalizability of this study. However, the number of cases excluded
was relatively small (0.5% for medical doctors and 0.5% for nurses).
Thus, our findings might be little affected by those exclusions. Third,
the use of secondary data might have affected the validity of the
findings because the data were primarily self-reported. However, the
data have previously been used for research on a range of topics, and
the quality of the data set had been maintained by ICF International
[11]. Fourth, unknown confounding variables that were not assessed
due to a lack of data, such as gestational age and birth weight of babies
delivered at home, might explain why there was no statistically
significant difference in neonatal mortality between mothers who used
skilled assistants and those who received UBA. This might affect the
generalizability of our findings to other countries.

Conclusions
This study confirmed that skilled birth assistants cannot mitigate
adverse outcomes for home deliveries. The results suggest the need to
monitor and assess the quality of care provided by midwives who assist
with home deliveries. We suggest a comprehensive approach to
improving the performance of midwives, such as clinical training
using limited tool kits and a standard operating procedure (SOP) for
managing complications during and after birth for home delivery
assistants before midwives are placed in a village or rural area [25,26].
The skills of midwives included management of women and newborns
with complications and referral to health facilities.
Acknowledging that midwives lack experience (compared with
unskilled birth assistants) may be helpful. A subsequent study
investigating maternal outcomes for recently graduated skilled birth
assistants compared with those who have been practicing for longer
might provide some insight as to how competency assessment
influences outcomes.
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