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A B S T R A C T 
 

 

 

Introduction:  Poor maternal health outcome, still a major health problem in developing countries, is influenced by both women’s 

personal characteristics and the characteristics of the place where they live. Identifying the spatial distribution and clusters of poor 

maternal health outcomes can assist in developing geographically specific interventions. This article examines the influence of urban 

and rural settings on antenatal care and birthing decisions in South Sulawesi, a province in Indonesia, and investigates the existence 

of geographical clusters of women’s decision regarding antenatal care and birth assistance. 

Methods:  Data were derived from a survey of 485 women who recently gave birth. Household coordinates, midwives’ location 

and hospital location were recorded using a handheld global positioning system (GPS). Logistic regression was used to examine the 

influence of place of residence on antenatal care and women’s birthing decisions. SaTScan software was used to identify the location 

of geographical clusters. ArcGIS v9.3 was used to visualize and interpret the distribution of facilities and clusters. 

Results:  Area of residence determines the likelihood of a woman presenting for antenatal care – care that pregnant women receive 

from skilled birth attendants. The likelihood of hospital delivery or delivery at home with the support of a skilled birth attendant 

(SBA), however, was not determined by residential area. Distance to nearest SBA, working as a village midwife, was associated with 

the likelihood to be assisted by her at home. Attendance of SBA at home, or delivery at a hospital, were clustered in urban areas at 

different geographical locations, but no similar clustering occurred in rural areas. In contrast, women with low numbers of antenatal 

care visits and a traditional birthing assistant (TBA) at home were clustered in particular rural areas, but low antenatal care visits and 

use of TBA were not clustered in urban areas. 
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Conclusions:  Although area of residence did not appear to influence the likelihood of women delivering at hospital or with SBA at 

home, clusters of women follow particular patterns of behaviour in different geographic settings. This clustering highlights the 

heterogeneity of both urban and rural areas. 

 

Key words: antenatal care, birth assistance, GIS, Indonesia, maternal health, place of birth, spatial analysis. 

 

 

 

Introduction 
 

Millennium Development Goal 5 (MDG 5) is a global 

consensus to improve maternal health, aiming by 2015 to 

reduce the maternal mortality ratio (MMR) to three-quarters 

of the level of that in 1990. In Indonesia, however, in 2012 

the MMR was 227 Indonesia wide1, still far from target of 

102 per 100 000 live births. Skilled attendance at birth is an 

important strategy to reduce maternal mortality, particularly 

in low to middle income countries where most maternal 

deaths occur2-4. The utilisation of health services, including 

attendance for antenatal care, and health outcomes related to 

pregnancy and delivery, are determined by the social and 

environmental conditions of the places where people live5-7. 

Access to skilled birth attendants (SBAs) is a major concern in 

Indonesia8. Although there are different ways to measure this, 

geographic access is particularly relevant in rural areas and 

especially those in remote settings. Health services remain 

concentrated in central urban areas, and to reach these, many 

have to travel for extended periods from areas with poor road 

conditions and without public transport9. 

 

Geographic analysis provides an invaluable tool to understand 

the spatial patterning of access to maternal health services and 

maternal health outcomes, Although research on spatial 

patterning has focused mainly on diseases rather than non-

disease health conditions10-14, several studies have examined 

the association of maternal health outcomes with antenatal 

care, the demographic and socioeconomic characteristics of 

women, and types of birth attendance15-17. Studies in 

Zambia18-20, Kenya21, Ghana22 and Indonesia23 all indicate that 

proximity to health services increases the likelihood to 

deliver at a health facility although variations across the 

studies in the measurement of distance, perceptions of 

distance, and travel time all inhibit comparability. In 

Indonesia, delivery in rural villages commonly occurs at 

home with SBAs24, and in this context, in addition to distance 

to hospital for delivery, distance to nearest midwife needs to 

be taken into account to identify factors affecting their 

engagement at home deliveries. 

 

While in general geographic factors are important, identifying 

clusters of health events has gained significance in population 

health13,25-28, because of the capacity of this approach to 

identify variations in environmental exposure, access, and the 

availability of health services. In addition, people and 

communities tend to cluster in space in systematic ways that 

may predict the risk of disease or another adverse health 

event29. Analysis using a geographic information system (GIS) 

enables public health researchers to explore geographic 

variations of both health behaviours and health outcomes, and 

so to examine geographic relationships between social and 

environmental factors pertaining to health outcomes. For 

example, understanding the geographical distribution of 

maternal health problems in public health policy formulation 

assists in identifying the occurrence of disparities by place, 

helping health providers to monitor health problems and 

decision makers to allocate resources on the basis of need29. 

Health outcomes are influenced variously by the availability 

and use of health services, the availability of transportation, 

ecological features of the environment including topography, 

and the social environment13,26,27,29. 

 

Maternal health outcomes, including the decision about who 

will help to deliver, are influenced by individual, household 

and community factors30. The availability of health care, 

including village-based midwives, and cultural beliefs about 
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the management of pregnancy, parturition, and the 

postpartum, may also influence women and their families in 

decision making. These factors differ for cultural, geographic 

and structural reasons and, accordingly, decisions about care 

during pregnancy and delivery also vary. Spatial methods 

allow identification of the spatial patterning of this variation, 

so identifying local level variability where women lack (or 

reject) assistance from SBA or lack antenatal care. The data so 

generated has the potential to assist local policy makers to 

target interventions. 

 

A number of studies undertaken in diverse settings, which 

have focused on geographical patterns of behavioural risk 

factors31, antenatal care32 or maternal health outcomes7,33,34, 

provide the background to the research reported here. Two 

studies in particular focus on spatial patterns of antenatal 

care: Gayawan32 in Nigeria, and Charreire and Combier33 in 

France, the latter study highlighting that even in well-

resourced settings, with good availability of services, 

attendance for prenatal care is unevenly distributed 

geographically. In addition, a study in Ghana34 identified the 

variable patterns of delivery at health centre facilities in 

different ecological areas, reflecting differences in geographic 

and socioeconomic factors. 

 

These studies32-34 used aggregate rather than point data to 

distinguish place of birth when presenting the location of 

women associated with poor prenatal care. Atkinson and 

Kintrea35 argue that when health problems are mapped using 

aggregate data, cases are assumed to be distributed evenly. 

Smith and colleagues36 have argued that aggregating point 

base into quadrants results in a substantial loss of information 

about the distribution of events, and Meliker and 

colleagues13, in a study of cancer in Michigan, demonstrated 

the greater sensitivity of point data compared with aggregate 

data for cluster identification. The distribution of cases (of 

any condition under investigation) may be heterogeneous, as 

both urban and rural areas may have different ecological 

features and variations in infrastructure and local economy, 

any and all of which may affect health outcomes31. 

 

In this article, drawing on research conducted in South 

Sulawesi, Indonesia, this enquiry is extended. The objectives 

are to (1) examine choice of birth assistant in association with 

place of birth, according to urban or rural residence, distance 

to nearest midwife and distance to hospital; (2) explore the 

spatial point patterns of women’s antenatal care behaviours 

and birth assistance (because the authors obtained point data 

of respondents, the location is presented in point); and (3) 

visualize, interpret and explain clusters. 

 

Methods 
 

Study site 
 

The study described below was conducted in Bantaeng, a 

district located in the southern part of South Sulawesi 

Province, Indonesia, about 120 km from Makassar, the 

provincial capital (Fig1). Bantaeng covers an area of about 

400 km2, with 170 000 inhabitants (population density 435 

per km2, 43 households per km2). The district is categorised 

by the Government of Indonesia as poor. The majority of its 

population live below the poverty line and are dependent on 

agriculture; coastal dwellers supplement farming with fishing. 

Infrastructure is also poor. According to the provincial 

maternal and child health report37, the district has one of the 

highest maternal mortality rates in the province; in 2007 the 

MMR was 267 per 100 000 live births compared with 105 

per 100 000 for the province as a whole and 228 per 100 000 

for Indonesia nationally38. Maternal health services in 

Bantaeng include 50 midwives, 12 community health centres 

(puskesmas) and one district hospital. 

 

A list of potential respondents was obtained from village 

midwives, who are located at health posts and village 

maternity clinics. A total of 584 deliveries were recorded by 

midwives from March to June 2008; interviews were 

conducted in August 2008 and so women were recruited if 

they had delivered no more than 6 months prior to the 

interview to minimise recall bias. A quarter of potential 

participants (145) were excluded. These included 33 women 

whose estimated date of delivery was unclear, or whose 
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reported date of delivery was discrepant with health service 

data; 62 women who had moved to other places; 35 women 

who could not be found at their addresses; seven women who 

had remote addresses which the research assistants could not 

reach; three women who refused to be interviewed; and five 

women who had died due to pregnancy complications. 

Additional to the village midwives’ list, a snowball method 

was used to increase potential respondents. Each woman was 

asked whether she knew of one other woman who had 

delivered from May to June in her village, who may have 

delivered at home, unattended by a midwife, and so whose 

birth may not have been recorded in the administrative data 

base maintained by midwives. From this approach, 46 new 

cases were identified. 

 

A total of 485 women who delivered their babies from March 

to June 2008 responded to a structured interview about 

antenatal care and birthing decisions, place of birth and 

choice of birth attendant. Antenatal care behaviour was 

operationalised in terms of the frequency of visits, measured 

by counting the total number of visits to any health provider 

in order to monitor their pregnancy, regardless of gestational 

age. A similar approach was used in a study in Bangladesh15. 

 

Women’s birthing decision refers to two items: place of birth and 

type of birth assistant. Place of birth included home-based and 

hospital-based delivery; type of birth assistance included SBA; 

doctors, midwives and obstetrician; and ‘traditional birth assistant 

and/or family members’ (TBA). At the time of the interview, the 

coordinate location of the respondent’s house was recorded, using 

a Garmin Global Positioning System (GPS), which has precision 

up to 3 metres. Maternal health service locations were also 

recorded, including village midwives, community health centres 

and the sole hospital in the district, with their coordinate location 

established by visiting their individual location using GPS. No 

respondents gave birth at a community health centre. The hospital 

has 85 beds and is situated in the centre of urban Bantaeng. 

 

A digital map of Bantaeng district was obtained from the 

Bantaeng District Planning Authority (BAPPEDA Bantaeng) 

with identification of urban (kota) and rural (desa) areas. The 

distinction between rural and urban areas was made using the 

statistical bureau classification, which includes administrative 

boundaries, road networks, topography, population density, 

infrastructure and percentage of people working in 

agriculture. A list of all midwives and their addresses was 

provided by Bantaeng District Health Office. This included 

two senior midwives who worked at the hospital, and who 

also provided private services outside hospital working hours. 

 

Statistical analysis and spatial mapping 
 

Statistical Package for the Social Sciences v17 (SPSS; 

http://www.spss.com) was used to analyse the association 

between area of residence and types of decision behaviours. Binary 

logistic regression was performed for multivariate analysis. The 

endpoints were frequency of antenatal care visit, place of birth and 

types of birth assistant at home. According to the WHO, women 

should have at least four antenatal care visits, and this 

recommendation has been adopted by the Government of 

Indonesia. The predictors included distance to hospital, distance to 

nearest midwife, and area of residence (urban or rural) as defined 

by the District Planning Authority to include population density 

and infrastructure. In this study, distance to hospital was related to 

whether the woman delivered at home or hospital (home vs 

hospital). Distance from the nearest midwife, on the other hand, 

was related to types of delivery assistance at home (TBA vs 

midwife/SBA). A GIS overlay analysis between the location of 

respondents and the classification of the area was conducted to 

identify whether each women was resident in an urban or rural 

area. To measure the distance between each study participant and 

nearest midwife, a Euclidean method (straight line) was used. To 

do this, a multiple buffer analysis using ArcGIS v9.3 

(Environmental Systems Research Institute; http://www. 

esri.com/software/arcgis) was performed to measure the distance 

between study participants’ households and hospital location, with 

1 km distance to midwife and 4 km to the hospital. One kilometre 

distance from midwife was chosen as a walkable distance39,40; 

according to Moudon and colleagues41, there is no difference in 

perception of distance among people who live less than 1 km from 

a health service. To calculate adjusted odds ratio of types of 

residential area and distance to midwife and distance to hospital, 

variables shown in Table 1 were included in the model. 
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Source: Bantaeng District Planning Board – Bappeda 

 

Figure 1:  Map of study site – Bantaeng district, Indonesia. 

 

 

 

 

 

To identify spatial clusters of antenatal care behaviours and 

women’s birthing decisions, the SaTScan v8 (http:// 

www.satscan.org) was used. This software used data of cases 

and controls, and population data that combined cases and 

controls with coordinate location. Types of clusters, cases 

and controls for SaTScan software are shown in Table 1. 

 

This method has been used widely for cluster detection 

among points31,42,43. Because household locations were 

available, the Bernoulli test-base model was used. A cluster 

was identified to be statistically significant by comparing the 

likelihood ratio test statistics against a null distribution based 

on Monte Carlo simulations using 999 iterations44,45. The 

spatial scan statistic is based on moving a circular window 

across the map. The window size varies continuously, from 

zero to a maximum of 50% of the total population at risk. 

For this analysis, the maximum spatial cluster size was set to 

include up to 50% of the total population at risk46. SaTScan 

produces cluster counts and statistics but does not provide 

any accompanying graphics such as maps. Geographical 

information system (GIS) technique was used to performed 

geographical analysis. ArcGIS v9.3 was used to map all 

participants, the locations of midwives and the community 

health centres in the study site, and was used to visualise the 

location of clusters produce by SaTScan. 
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Table 1:  Clusters, cases and control definitions for SaTScan software 

 
Types of cluster Cases Control 
Antenatal care visits 
 Antenatal care visits Never presented for antenatal care 

(n=23) 
Presented for antenatal care 
(n=462) 

 <4 visits <4 visits (n=221) ≥4 visits (n=264) 
 Late visits First visit in final trimester of 

pregnancy (n=52) 
First visit in first or second 
trimester of pregnancy (n=410) 

Birthing decision 
 Hospital delivery Gave birth at hospital (n=45) Gave birth at home (n=440) 
 Home delivery Gave birth at home (n=440) Gave birth at hospital (n=45) 
 SBA at home Assisted by SBA (n=179) Assisted by TBA (n=261) 
 TBA at home TBA at home (n=261) SBA at home (n=179) 

SBA, skilled birth attendant. TBA, traditional birthing assistant 

 

 

 

Ethics approval 
 

Ethics clearance for this study was obtained from Monash 

University (CF08/0418 – 2008000175). In addition, 

permission was obtained from the South Sulawesi Provincial 

Government (Badan Kesatuan Bangsa – Provincial Unity 

Board) and the Bantaeng District Government (Bantaeng 

National Unity Board) before data were collected. Consent 

from all participants was established, and they provided 

permission to link geographic location and individual 

characteristics collected from this study. 

 

Results 
 

Geographic distribution of women’s behaviours on 
antenatal care and birth decisions 
 

Two-thirds of respondents lived in rural areas and one-third 

came from urban areas. While the age distribution of 

participants was similar between urban and rural participants 

(Table 2), women from urban areas had a much higher 

educational level than women from rural areas. The majority 

of participants from urban areas came from households with a 

higher wealth index, while respondents from rural areas were 

mostly from the lowest and the second lowest category in 

terms of their household wealth index. Most women in both 

urban and rural areas identified as housewives. 

 

Among respondents from rural areas, about half had fewer 

than four antenatal care visits; in the urban area around two-

thirds had at least four antenatal care visits. The proportion of 

women in urban areas who made their initial antenatal care 

visits in the first trimester was slightly lower than that for 

rural areas. Women in both urban and rural areas 

predominantly gave birth at home, although the percentage in 

rural areas was slightly higher (93.5% and 82.1% rural and 

urban respectively). Two-thirds of women who lived in rural 

areas and delivered at home were assisted by TBAs. 

 

Women in urban areas resided much closer in distance to 

both midwives and the hospital. Almost all urban 

women (94%) could potentially access a midwife within a 

1 km distance, compared to 57% of women in rural areas. 

No woman in an urban area lived more than 2 km from a 

midwife, whereas in rural areas, 17.4% of respondents lived 

more than 2 km from the local midwife and only a quarter 

were located within 1–2 km from a midwife. The percentage 

of women assisted by SBAs at home decreased as the distance 

to nearest midwife increased (Table 3). 
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Table 2:  Sociodemographic characteristics, based on urban–rural areas 

 
Variable Rural 

(n=368) 
Urban 
(n=117) 

n % n % 
Age (years) 

<20  
20–24 
25–29  
0–34  
≥35  

39 
102 
97 
65 
65 

10.6 
27.7 
26.4 
17.7 
17.7 

10 
32 
28 
28 
19 

8.5 
27.4 
23.9 
23.9 
16.2 

Educational status 
Elementary level or below 
Secondary level 
Tertiary level 

268 
77 
23 

72.8 
20.9 
6.3 

49 
55 
13 

41.9 
47.0 
11.1 

Household wealth index 
Lowest 
Second 
Third 
Highest 

106 
101 
90 
71 

28.8 
27.4 
24.5 
19.3 

15 
21 
31 
50 

12.8 
17.9 
26.5 
42.7 

Mother’s occupation 
Housewife 
Manual labour 
Trader 
Professional 

263 
63 
27 
15 

71.5 
17.1 
7.3 
4.1 

76 
16 
5 
12 

65.5 
13.7 
4.3 
17.3 

 
 
 

Multivariate analysis  
 

Unadjusted odds ratio indicated that women in urban areas 

were three times as likely to have at least four antenatal care 

visits (Table 4). Controlling individual characteristics (age, 

education, household access, initial antenatal care visits and 

distance to the nearest midwife) lowered the odds ratio by 

80%, but the association was still significant (confidence 

interval (CI) 1.63–3.64). Distance to the nearest midwife, 

however, was not associated with the likelihood of a pregnant 

woman having at least four antenatal care visits. 

 

The unadjusted OR indicated that women in urban areas 

were three times more likely to deliver at hospital (CI 1.67–

5.87) than women who lived in rural areas (Table 4). 

However, while women who lived 4–8 km from the hospital 

were less likely to deliver at hospital, women who lived 

>12 km from hospital were as likely to deliver at hospital as 

women residing <4 km from hospital. Further, after 

controlling for other variables, the likelihood of an urban 

resident to deliver at hospital reduced to 1.90, not 

significantly different from women living in rural areas. The 

likelihood to deliver at hospital decreased by 87% among 

women who resided 4–8 km compared those who lived 

<4 km from hospital. However, those who lived >8 km 

from hospital were no different from those living <4 km 

from hospital. Rural or urban area of residence was not 

associated with delivery with an SBA at home. Women living 

>3 km from the nearest midwife, however, were less likely 

to be assisted by an SBA at home (demonstrated by both 

adjusted and unadjusted odds ratio). Therefore, residing 

>3 km from the midwife influenced women’s decision to be 

assisted (or not) by a midwife at home. 
 
Spatial cluster detection 
 

Women’s behaviour regarding antenatal care and birthing 

decisions was spatially clustered (Table 5). This included a 

cluster of women who never presented for antenatal care, 

those who received late antenatal care, and/or those who 

received less than four antenatal care visits. 
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Table 3:  Geographic distribution of women, antenatal care visits, place or birth and types of birth attendant 

 
 Frequency of visits (n=485) 

<4 
(n=221) 

% ≥4 (n=264) % 

Residential area  
Rural 
Urban 

 
189 
32 

 
51.4 
27.4 

 
179 
85 

 
48.6 
72.6 

 Timing of antenatal care (n=485) 
Late or 
none 
(n=247) 

% Early† 
(n=238) 

% 

Residential area  
Rural 
Urban 

 
183 
64 

 
49.7 
54.7 

 
185 
53 

 
50.3 
45.3 

 Place of delivery (n=485) 
Home 
(n=440) 

% Hospital 
(n=45) 

% 

Residential area  
Rural 
Urban 

 
344 
96 

 
93.5 
82.1 

 
24 
21 

 
6.5 
17.9 

Distance to hospital (km) 
≤4.0  
4.1–8.0  
8.1–12.0  
12.1–16.0  
≥16.0  

 
121 
109 
109 
75 
26 

 
84.0 
98.2 
94.8 
87.2 
89.7 

 
23 
2 
6 
11 
3 

 
16.0 
1.8 
5.2 
12.8 
10.3 

 
 

Types of delivery assistant at home (n=440) 
TBA % SBA % 

Residential area  
Rural 
Urban 

 
218 
43 

 
63.4 
44.8 

 
126 
53 

 
36.6 
55.2 

Distance to nearest midwife (km) 
≤1.0  
1.1–2.0  
2.1–3.0  
>3.0  

 
162 
63 
22 
14 

 
55.7 
65.6 
59.2 
87.5 

 
129 
33 
15 
2 

 
44.3 
34.4 
40.5 
12.5 

† Antenatal care visit conducted during first 3 months of pregnancy 
SBA, skilled birth attendant. TBA, traditional birthing assistant 

 
 
 

While there was no geographic cluster of women who made 

their initial antenatal care visits in the last trimester of 

pregnancy, in the northern part of the district there were two 

clusters, each with six respondents who never presented for 

antenatal care (Fig2). Each cluster contained 26.1% of the 

total respondents who never presented for antenatal care, and 

these women were located in isolated rural areas where the 

terrain was relatively steep. Women who had fewer than four 

antenatal visits were also geographically clustered in the 

north-west of the district (Fig3). 

Women who delivered their babies at hospital or delivered 

with an SBA at home were clustered in two distinct zones 

within the urban area (Fig4). The hospital delivery cluster 

represented 31.1% of total hospital deliveries in the study 

period. The ratio of the number of observed and expected 

hospital deliveries in this area was 4.43. Similarly, SBA at 

home was clustered in urban areas, with the ratio of observed 

and expected SBA at home being 2.00. In contrast, the 

cluster of rural women who delivered at home with TBA 

geographically coincided with the cluster of women who had 

fewer than four antenatal care visits (Fig5). 
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Table 4:  Multivariate analysis between geographical characteristics and birthing decision 

 
 Frequency of antenatal care visits ≥4 

n=485 (264 respondents have ≥4 antenatal care visits 
and 221 have <4 visits) 

Unadjusted OR 95% CI Adjusted OR 95% CI 
Residential place 
Rural 
Urban 

 
1 

2.81 (1.78–4.42)* 

 
1 

2.00 (1.63–3.46)* 
Distance to nearest midwife (km) 
<1  
1–2.0  
2.1–3.0 
>3.0  

 
1 

0.71 (0.45–1.11) 
0.72 (0.38–1.34) 
0.83 (0.33–2.10) 

 
1 

1.28 (0.77–2.12) 
1.34 (0.65–2.74) 
0.99 (0.34–2.72) 

Geographical characteristics Hospital delivery 
n=485 (45 delivered at hospital and 440 delivered at home) 
Unadjusted OR 95% CI Adjusted OR 95% CI 

Residential place 
Rural 
Urban 

 
1 

3.13 (1.67–5.87) 

 
1 

1.90 (0.42–8.58) 
Distance to hospital (km) 
≤4.0 
4.1–8.0  
8.1–12.0  
12.1–16.0  
≥16.0 

 
1 

0.10 (0.22–0.42)* 
0.29 (0.11–0.74)* 
0.77 (0.36–1.67) 
0.61 (0.17–2.17) 

 
1 

0.13* (0.02–0.99)* 
0.41 (0.11–2.87) 
0.94 (0.30–6.97) 
0.72 (0.16–6.88) 

Place characteristics Delivery assistance at home (attended by SBA) 
n=440 (261 assisted by TBA and 179 assisted by SBA) – 45 hospital 

deliveries excluded in this analysis 
Unadjusted OR 

95% CI 
Adjusted OR 95% CI 

Residential place 
Rural 
Urban 

 
1 

2.13 (1.39–3.37) 

 
1 

1.27 (0.71–2.26) 
Distance to nearest midwife (km) 
<1.0  
1.0–2.0  
2.1–3.0  
>3.0  

 
1 

0.66 (0.41–1.06) 
0.86 (0.43–1.72) 
0.18 (0.40–0.80)* 

 
1 

0.91 (0.52–1.59) 
1.34 (0.59–3.03) 
0.09 (0.01–0.65)* 

*Significant at p<0.05 
CI, confidence interval. OR, odds ratio. SBA, skilled birth attendant. TBA, traditional birthing assistant 

 
 
 
 

Discussion 
 

In this study, the authors found a low percentage of hospital 

deliveries (<10%). Further, only 40.7% of women delivered 

at home with SBAs, which was lower than provincial and 

national levels (77%). Area of residence influenced the 

likelihood of women having at least four antenatal care visits, 

and these were clustered in the same locations as women 

assisted by TBAs. Area did not influence whether women 

delivered at hospital or at home with SBAs, although hospital 

deliveries and deliveries attended by SBAs at home were 

clustered in urban areas. Further, while living a certain 

distance to midwives (>3 km) reduced the likelihood of 

assistance by SBAs at home, there was no difference in birth 

assistance between women who lived >8 km from or <4 km 

from hospital. 
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Table 5:  Cluster identification of women’s behaviours on antenatal care and birthing decision 

 
Type of cluster Number of cases 

in cluster 
Ratio between observed and 

expected cases 
p value 

Antenatal care     
No antenatal care visit     

Most likely cluster 6 14.03 0.001* 
Secondary cluster 6 8.42 0.021* 

Late antenatal care visits     
Most likely cluster 12 4.20 0.360 

Women who have <4 visits     
Most likely cluster 77 1.53 0.001* 

Birthing decision    
Hospital delivery     

Most likely cluster 14 4.43 0.001* 
Home delivery    

Most likely cluster 95 1.1 0.005* 
Secondary cluster 1 105 1.1 0.035* 

SBA assistance     
Most likely cluster 152 1.32 0.001* 

SBA assistance at home    
Most likely cluster 24 2.03 0.004* 

TBA assistance at home    
Most likely cluster 152 1.28 0.001* 

* Significant at p<0.05 
SBA, skilled birth attendant. TBA, traditional birthing assistant 

 

 

 
Figure 2:  Location of clusters of women who did not present for antenatal care. 
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Figure 3:  Location of cluster of women who had fewer than four antenatal care visits. 

 

 

 

 
Figure 4:  Clusters of hospital deliveries and skilled birth attendant assistance at home. 
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Figure 5:  Location of clusters of traditional birthing assistance at home. 

 

 

 

Women in urban areas had more antenatal care visits than did 

their rural counterparts, consistent with other studies 

including in Indonesia16,47-49. In contrast, in a study in 

Colombia50, the urban–rural dichotomy did not appear to 

influence women’s antenatal care behaviour, and the author 

hypothesised that in this case, access was determined by the 

whole region rather than by the specific location. 

 

Area of residence influenced the odds of having at least four 

visits irrespective of distance to midwife. This result may be 

due to the availability of a community-operated health service 

where a cadre and nurse or midwife provides maternal and 

child health services such as immunization and weight gain 

monitoring. Midwives also offer antenatal care for pregnant 

women at neighbourhood-based health posts. As a 

component of Indonesia’s efforts to reduce maternal 

mortality rates since 1990, the village-based midwives 

program was intended to reduce urban–rural disparities of 

antenatal care visits. However, this may only be a local 

instance in the reduction of urban–rural differences in 

antenatal care. Further study would be required to determine 

if this observation holds true elsewhere in the archipelago. 

 

The authors in the present study did not find differences in 

the likelihood of delivering at hospital or with SBAs at home 

due to different areas of residence, in contrast with other 

studies16,47-49,51. Again, this finding may be atypical, given that 

publications that have used data from the national 

Demographic and Health Survey (DHS) in Indonesia[23, 48} 

have reported that residential area determines whether 

women deliver at hospital or at home with SBAs. Another 

explanation is that in this district, people from rural areas 

might prefer to deliver at a hospital when referred by a village 

midwife in the context of the development of delivery 

complications. This would explain the lack of association 

between area of residence and hospital delivery. The 

difference in results between the present study and previous 

studies that used Indonesia DHS data may be because the data 

were collected in this study 1 year after the Civil Health 

Insurance (jamkesmas) was introduced, while the DHS study 
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was conducted before the insurance scheme had been 

implemented. 

 

The location of the hospital was a distinct and obvious 

advantage to women living in its proximity in the urban area. 

Similarly, the superior availability of multi-modal 

transportation in urban areas, when compared to rural areas, 

could contribute to disparities in antenatal care. For instance, 

rickshaws – small vehicles that can carry one or two 

passengers – were relatively inexpensive, and could be used 

by women to go to the hospital, but they were available only 

in urban areas. In rural areas, public transportation was 

infrequent – three to four times a day and rarely at night – 

and generally women needed cars, which were more 

expensive, to access care. Women who went into labour 

during the night especially had difficulty accessing the hospital 

because of lack of transport and lack of cash to pay for a 

private car. 

 

Our study did not include travel time. One of the limitations 

of using a straight-line (Euclidian) method is that it does not 

take into account topographic and other factors, such as road 

surface, road condition and availability of transportation, all 

of which influence travel time. Longer distances and longer 

travel times directly influence access to health services 

although this is less so for acute or emergency conditions52,53. 

 

Lack of association between distance to hospital and delivery 

at hospital may occur if women had an obstetric emergency at 

home and were referred to a hospital by a midwife; these 

were women who were informed during antenatal care visits 

that they had a higher risk of complications due to conditions 

such as transverse location of the baby. However, it is not 

clear whether more women from urban areas close to the 

hospital or people far from the hospital presented because 

they had obstetric complications and were referred by TBAs 

or SBAs. 

 

According to Thind and Banerjee48, differences in birthing 

decisions between areas can also be influenced by the 

different distribution of traditional birth attendants. In 

Bantaeng, according to the District Health Office, at the time 

of the study there were 220 TBAs and 50 midwives across the 

district. However, the individual addresses of the TBA were 

not available, leading to difficulty in examining the 

relationship between clusters of TBA at home delivery and 

the spatial distribution of TBAs in the district. Another 

explanation is that the cost of SBAs is much higher than the 

cost of TBAs. From field observations, SBA attendance at 

home cost around 300 000–500 000 rupiah (US$40–70) and 

therefore, only those women who came from the highest 

socioeconomic background could afford this. A TBA, on the 

other hand, is paid around 50 000–250 000 rupiah (US$6–

30), depending on negotiations between the family and the 

TBA. 

 

In addition to looking at urban and rural differences, the 

authors investigated any geographical clusters within urban 

and rural areas. This approach explored heterogeneity within 

these residential settings. Although there was no significant 

difference between urban and rural areas in regard to hospital 

delivery, delivery at hospital and SBA at home were both 

clustered within urban areas. Those who delivered at hospital 

or were attended by SBAs at home tended to be clustered 

geographically, while women in rural areas with similar 

birthing decisions to those in urban areas tended to be 

distributed equally in rural areas. 

 

As this study included all women who delivered during the 

data collection period, the cluster of TBAs in the north-west 

and north of the district suggests that these areas should be 

the focus for any interventions. Although there may be recall 

bias on the number of antenatal care visits during pregnancy, 

this is unlikely to have occurred with regard to types of birth 

assistance and place of birth. In this study, the authors did not 

explore the characteristics of the midwives or hospital, and 

SBA characteristics such as locality, age, marital status and 

working experiences may have affected women’s willingness 

to have them at delivery54,55. In addition, midwives would 

have personal characteristics that influenced women’s choices 

and explain the clustering. 

 

This study only included women who delivered their babies 

during a 4-month period. Selection bias may occur if the 
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numbers of women who deliver at hospital or delivered at 

home with SBA or TBA were higher at a particular time. 

However, the distribution of pregnant women on a monthly 

basis is not available from the District Health Office, making 

it difficult to assess possible selection bias in this study. 

 

Conclusions 
 

A spatial approach provides useful information on women’s 

use of maternal health services, with point data enabling the 

examination of individual antenatal care and birthing 

decisions. This approach can assist policy makers to identify 

areas with low accessibility to maternal health resources and 

to identify the prevalence of factors that contribute to poor 

maternal health outcomes. Deliveries at home with SBAs and 

at hospital are spatially clustered at different locations within 

urban areas, while poor antenatal care attendance and TBAs 

are clustered in rural areas. 

 

Residence has a strong influence on frequency of antenatal 

care visits, but not on birthing decisions. Within rural areas, 

lack of prenatal care and the reliance on TBAs are not 

distributed randomly. Similarly, in urban areas, clusters of 

hospital or at-home SBA deliveries appear to reflect 

underlying geographical concentrations of wealth and 

income. Taken together, these findings highlight the 

importance of the locational analysis of behaviours and 

decision making when developing specific interventions to 

address social exclusion and poor health outcomes. 
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