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Objective To assess whether the strategy of �a midwife in every village� in Indonesia achieved its aim of increasing professional 
delivery care for the poorest women.
Methods Using pooled Demographic and Health Surveys (DHS) data from 1986�2002, we examined trends in the percentage of 
births attended by a health professional and deliveries via caesarean section. We tested for effects of the economic crisis of 1997, 
which had a negative impact on Indonesia�s health system. We used logistic regression, allowing for time-trend interactions with 
wealth quintile and urban/rural residence.
Findings There was no change in rates of professional attendance or caesarean section before the programme�s full implementation 
(1986�1991). After 1991, the greatest increases in professional attendance occurred among the poorest two quintiles � 11% per 
year compared with 6% per year for women in the middle quintile (P = 0.02). These patterns persisted after the economic crisis 
had ended. In contrast, most of the increase in rates of caesarean section occurred among women in the wealthiest quintile. Rates 
of caesarean deliveries remained at less than 1% for the poorest two-�fths of the population, but rose to 10% for the wealthiest 
�fth.
Conclusion The Indonesian village midwife programme dramatically reduced socioeconomic inequalities in professional attendance 
at birth, but the gap in access to potentially life-saving emergency obstetric care widened. This underscores the importance of 
understanding the barriers to accessing emergency obstetric care and of the ways to overcome them, especially among the poor.
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Une traduction en français de ce rØsumØ �gure à la �n de l�article. Al �nal del artículo se facilita una traducción al espaæol.
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Introduction
Concerns about inequalities in maternal 
health and use of health services have 
attracted renewed attention in recent 
years.1 �ere are substantial socioeco-
nomic disparities in access to professional 
delivery care in low- and middle-income 
countries.2 Not surprisingly, maternal 
mortality has a clear poverty gradient, 
both between and within countries.3,4 
�e task now is to develop e�ective and 
a�ordable programmes that make skilled 
delivery care, including emergency ob-
stetric care, accessible to all women.

�ere are few examples of successful 
maternal health interventions aimed at 
the poor,5 and calls have been made for 
monitoring national programmes so that 
more can be learned about how to reduce 
inequalities e�ectively.6 �e Indonesian 
village midwife programme, launched 
by the Indonesian Government in 1989, 
o�ers a unique opportunity to do so. 
�e aim of the programme was to reduce 
maternal mortality by increasing the pro-

portion of deliveries managed by trained 
professionals, particularly among poor 
rural populations. Every village in the 
country was to have a trained midwife 
who would operate as a multipurpose 
health-care provider, but with speci�c 
responsibility for pregnancy, delivery 
and postpartum care.7�9 By 1996, more 
than 50 000 midwives (96% of those 
needed) had been trained and posted.10 
�e percentage of births attended by 
a professional increased dramatically, 
even in rural areas, but whether the pro-
gramme reached poorer groups is not 
known.11

�e aim of this paper was to assess 
the extent to which the village midwife 
programme improved access to profes-
sional delivery care for the poorest peo-
ple in Indonesia. We examined trends in 
two indicators: the percentage of births 
attended by a health professional and 
the percentage of deliveries via caesarean  
section. �e goal of the programme was 
to reduce maternal mortality by increas-
ing skilled attendance at birth � the pro-

portion of deliveries managed by trained 
professionals � particularly among poor, 
rural populations. �e rate of caesarean 
sections indicates whether the presence 
of village midwives improved access to 
emergency obstetric care. We provide 
context for these trends by testing for 
observable e�ects of the economic crisis 
of 1997, which had a negative impact 
on the Indonesian health system.12�14 
By focusing our analysis on issues of 
equity in access to basic as well as emer-
gency obstetric care and on the e�ects 
of the economic crisis, we provide novel 
insights into the ways the skilled atten-
dance strategy in Indonesia may have 
served the poor.

Methods
Data
We used data from the Indonesian De-
mographic and Health Surveys (DHS) 
for the years 1991, 1994, 1997 and 
2002.15 �e 1987 survey was not in-
cluded because it lacked information 
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about caesarean sections. We analysed 
live births occurring during the 5 years 
before each survey, pooling data from 
the four surveys and thus covering births 
between 1986 and 2002. �ere were 
66 727 deliveries resulting in live births 
in this sample; only one live birth per 
delivery was analysed.

Variables
Our analysis focused on whether a profes-
sional attendant was present at delivery, 
and whether the delivery was via caesar-
ean section. �roughout the paper we 
refer to �professional attendants� rather 
than �skilled attendants� because the 
surveys did not assess the technical skills 
of birth attendants; only their profes-
sional category was identi�ed. Doctors, 
nurses and midwives were classi�ed as 
professional birth attendants. We could 
not separate village midwives from other 
professional midwives because a village 
midwife category was only included 
in the 2002 survey. For the data from 
1991, 1994 and 1997, we excluded 493 
implausible caesarean sections reported 
by women who stated that they deliv-
ered at home (0.97% of births in these 
surveys). �is improved comparability 
to the 2002 survey, in which the �skip� 
pattern of the questionnaire automati-
cally excluded women who delivered at 
home from being asked about caesarean 
sections.

To measure socioeconomic status, 
we developed a principal components 
wealth index.16 �e principal compo-
nents analysis used the pooled house-
hold-level DHS data �les, which are 
representative of the entire Indonesian 
population between 1991 and 2002. 
We used all asset and housing variables 
that were available in all four surveys, 
including ownership of a radio or tape 
recorder, television set, bicycle or boat, 
motorized vehicle, and gas, electric or 
kerosene stove. Housing characteristics 
included source of water, time to nearest 
water source, availability of electricity, 
type of �oor and type of toilet. Principal 
components� scores are available from 
the authors upon request. Since our 
goal was to control for improvements 
in the overall economic status of the 
population over time, we used the wealth 
index to rank all households from the 
four pooled surveys and divided them 
into quintiles across the pooled data, 
rather than calculating survey-speci�c 
quintiles. �e �rst quintile thus in-
dicates the poorest 20% and the �fth 

quintile indicates the wealthiest 20% 
of the pooled population for the period 
1991�2002; in the earlier surveys, more 
of the sample was concentrated in the 
lower quintiles, while in the later surveys 
more of the sample was concentrated in 
the higher economic quintiles because 
the wealth of the population was in-
creasing over time.

Other dimensions of socioeco-
nomic status were represented by the 
mother�s educational attainment and 
that of her husband, by region, by urban 
or rural residence and by the woman�s re-
ligion. Finally, we included the woman�s 
parity, her age at delivery and whether 
she delivered twins.

Analysis
All statistical analyses were conducted 
using Stata version 8. We �rst examined 
changes in the sociodemographic pro�le 
of the population over time, comparing 
proportions using a °† test adjusted 
for survey clustering. In the descriptive 
analyses of trends in professional atten-
dance and caesarean section, we used 
3- and 4-year groupings of the year of 
birth, combining 1998 and 1999 into 
one group to represent the 2 years dur-
ing which the economic crisis was most 
severe.17 For our adjusted regressions, we 
modelled time as a linear variable (as-
suming a constant change per year), al-
lowing for changes in the trend at 1991, 
when the village midwife programme 
was fully under way, and at 1997, when 
the economic crisis began.

We used logistic regression to es-
timate crude and adjusted multivariate 
models for each outcome, using Wald 
tests to assess statistical signi�cance and 
adjusting for survey clustering at the pri-
mary sampling unit level via the Huber-
White robust variance estimator.18 We 
explored time trend interactions with 
wealth quintile, education and urban/
rural residence to determine whether 
the odds of delivery by caesarean sec-
tion and with a professional attendant 
were changing at the same rate in all 
socioeconomic groups and in urban and 
rural areas. Because more than half of 
all caesarean sections occurred among 
women in the wealthiest quintile, we 
modelled this interaction in two strata 
only, comparing trends in the wealthiest 
quintile with trends in the four poorer 
quintiles. To assist with interpretation 
of these interactions, we generated 
predicted probabilities from the �nal 
adjusted models, calculated average pre-

dicted probabilities by year of delivery 
and quintile, and plotted these against 
observed rates of professional attendance 
and caesarean section.

Results
Sociodemographic pro�le of the 
population
�e Indonesian population underwent 
major sociodemographic changes dur-
ing the four survey periods (Table 1). 
In the 1991 survey, 29% of the sample 
lived in urban areas, compared with 
47% in the 2002 survey (P < 0.001). 
In 1991, 22% of the sample�s mothers 
and 30% of their husbands had some 
secondary or higher education, com-
pared with 47% and 51% respectively 
in 2002. �e proportion of the popula-
tion falling within the poorest pooled 
quintile was 35% in 1991 compared 
with 9% in 2002.

Crude trends by place of birth
�e percent of live births attended by 
a health professional nearly doubled 
over the 16-year period, from 35% 
(1986�1989) to 69% (2000�2002) of 
live births. Home births attended by a 
health professional increased from 14% 
in 1986�1989 to 32% in 2000�2002, 
while health facility births increased 
from 20% to 37% over the same period 
(Fig. 1). �e entire increase in facility 
births occurred in private facilities. Simi-
larly, caesarean section rates rose steadily 
over time (from 0.8% in 1986�1989 to 
4.5% in 2000�2002), with an increasing 
share taking place in the private sector 
(Fig. 2). �ere was no apparent decrease 
in rates of professional attendance at 
birth or caesarean section during the 
economic crisis in 1998�1999.

Adjusted time trends
Table 2 (available at: http://www.who.
int/bulletin volumes/85/10/06-033472) 
summarizes regression results for profes-
sional attendance and caesarean sec-
tions. �ere was no annual change in 
professional attendance at birth be-
fore the village midwife programme 
(1986�1991) (adjusted odds ratio, 
OR, 0.98 per year; P = 0.143). From 
1991 to 1997, professional attendance 
at birth increased dramatically by 12% 
per year in the unadjusted analysis (a 
signi�cant change compared with the 
trend in the previous period, P < 0.001). 
�e trend was somewhat attenuated 
after adjusting for sociodemographic 




