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ABSTRACT
Objective  WHO recommends that every pregnant 
woman and newborn receive quality care throughout 
the pregnancy, delivery and postnatal periods. However, 
Maternal Mortality Ratio in Indonesia for 2015 reached 
305 per 100 000 live births, which exceeds the target 
of Sustainable Development Goals (<70 per 100 000 
live births). Receiving at least four times antenatal care 
(ANC4+) and skilled birth attendant (SBA) during childbirth 
is crucial for preventing maternal and neonatal deaths. The 
study aims to assess the determinants of ANC4 +and SBA 
independently, evaluate the distribution of utilisation 
of ANC4 + and SBA services, and further investigate 
the associations of two levels of continuity of services 
utilisation in Indonesia
Design  Data from the Indonesia Demographic and Health 
Survey, a cross-sectional and large-scale national survey 
conducted in 2017 were used.
Setting  This study was set in Indonesia.
Participants  The study involved ever-married women of 
reproductive age (15–49 years) and had given birth in the 
last 5 years prior to the survey (n=15 288). The dependent 
variables are the use of ANC4 + and SBA. Individual, family 
and community factors, such as age, age at first birth, 
level of education, employment status, parity, autonomy 
in healthcare decision-making, level of education, 
employment status of spouses, household income, mass 
media consumption residence and distance from health 
facilities were also measured.
Results  Results showed that 11 632 (76.1%) women 
received ANC4 + and SBA during childbirth. Multivariate 
analysis revealed that age, age at first birth, and parity 
have a statistically significant association with continuity 
of services utilisation. The odds of using continuity of 
services were higher among women older than 34 years 
(adjusted OR (aOR) 1.54; 95% CI 1.31 to 1.80) compared 
with women aged 15–24 years. Women with a favourable 
distance from health facilities were more likely to receive 
continuity of services utilisation (aOR 1.39; 95% CI 1.24 
to 1.57).
Conclusions  The continuity of services utilisation is 
associated with age, reproductive status, family influence 
and accessibility-related factors. Findings demonstrated 
the importance of enhancing early reproductive 
health education for men and women. The health 

system reinforcement, community empowerment and 
multisectoral engagement enhance accessibility to health 
facilities, reduce financial and geographical barriers, and 
produce strong quality care.

INTRODUCTION
Although pregnancy and childbirth are 
natural phenomena and frequently eventful 
processes that majority of women aspire 
to undergo at a certain point in their lives, 
this normal life-affirming process presents 
risks and complications to the mother and 
newborn. WHO estimated that the global 
maternal mortality ratio (MMR) is 211 
deaths per 100 000 live births. In 2017, the 
total number of maternal deaths reached 
295 000. Many researchers documented that 
more than three-fourth of maternal deaths 
are related to direct obstetric causes, which 
are easily preventable and treatable, such 

Key points

Question
	► What are the determinants of continuity of maternal 
healthcare services utilisation in Indonesia?

Finding
	► Overall, continuity of services utilisation reached 
76.1% amongst the respondents in Indonesia. The 
utilisation of at least four times antenatal care and 
skilled birth attendant at delivery services is associ-
ated with age, reproductive status, family influence 
and accessibility-related factors.

Meaning
	► Future health programmes should concentrate on 
improving the quality of care provided by healthcare 
practitioners. Multisectoral engagement should be 
enforced to enhance accessibility to health facilities 
and reduce financial and geographical barriers, such 
that high-quality care can be provided to all mothers.
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as haemorrhage, sepsis, abortion, ruptured uterus and 
hypertensive pregnancy diseases and 77% of deaths occur 
during or shortly after birth (within 24 hours).1 However, 
the rates of maternal mortality remain high across the 
world. Notwithstanding national and global initiatives, 
the indices of maternal and newborn morbidity or 
mortality showed modest declines, which suggests that 
the Millennium Development Goals by 2015 could not 
be met using the current strategies.2 One explanation for 
the poor health outcomes among women and newborns 
is the non-use of modern healthcare services by a large 
proportion of women.3

The majority of maternal death globally can be 
prevented if pregnant women received at least four ante-
natal care (ANC4+) visits and were assisted by a skilled 
birth attendant (SBA) during delivery.4 ANC is care for 
pregnant women and female adolescents provided by 
skilled healthcare professionals, such as doctors, nurses 
and midwives, to ensure the optimal health of pregnant 
women and babies.5 Conversely, SBAs plays a significant 
role in the prevention of maternal and neonatal deaths 
and increases the probability of safe delivery given that 
most fatal obstetric complications occur during labour.6 
SBA is defined as an accredited health professional who 
has been educated and 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 complica-
tions in women and newborns.7

Playing the role as the foundation of Indonesia’s health 
service since the 1960s, community health centres in all 
subdistricts (Puskesmas) and villages (Pustu) have been 
playing an important part in maternal health services 
as primary healthcare both in urban and rural area.8 
Maternal health services have been integrated through 
the monthly community health post (Posyandu), which is 
attended by community volunteers, to expand the scope 
of ANC utilisation and raise awareness of skilled care. 
Birth centres (Polindes) have been set up in all villages 
to improve access to qualified care where village midwife 
(Bidan di Desa) were stationed there.9 These programmes 
were established to support Maternal, Neonatal and Child 
Health (MNCH) services to decrease maternal and infant 
morbidity and mortality.

MMR in Indonesia for 2015 reached 305 per 100 000 live 
births, which exceeds the target of Sustainable Develop-
ment Goals (less than 70 per 100 000 live births). In terms 
of ANC4  + and SBA utilisation, several reports pointed 
out that Indonesia has displayed commendable perfor-
mance in increasing service utilisation across the country. 
A study based on the data of the Indonesia Demographic 
and Health Survey (IDHS) revealed a 14% increase in 
ANC utilisation from 81% in 1986 to 95% in 2012.10 WHO 
and UNICEF reported a substantial increase in SBA util-
isation from 64% in 2000 to 93% in 2017.11 Despite the 
high percentage of usage of ANC and SBA in Indonesia, 
UNFPA suggested that the reason for the high MMR is 
the low quality of SBA care.1 Vacancies and absenteeism 

in maternal health services due to difficult geographical 
location, small incentive packages, and lack of career 
development opportunities, may also explain why MMR 
is slowly declining, even though the percentage of home 
delivery is declining.10 12

The presence of an SBA during delivery is critical, espe-
cially in cases of catastrophic complications during labour, 
where timely treatment is required to prevent maternal 
and neonatal morbidity and mortality.7 Studies from 
several developing countries (eg, Uganda, Nigeria and 
Nepal) revealed that women who attended at least four 
ANC visits are more likely to use SBA during labour.13–15 
Therefore, continuity of care from ANC4 + to SBA is an 
important issue should be addressed to prevent maternal 
and neonatal mortality. Furthermore, it will increase the 
level of SBAs by encouraging quality ANC, providing 
skilled assistance to mothers during childbirth and 
enhancing the capacity of community health workers and 
community development army to carry out emergency 
obstetric care. This study aims to assess the determinants 
of ANC4 + and SBA independently, evaluate the distribu-
tion of utilisation of ANC4 + and SBA services, and further 
investigate the associations of two levels of continuity of 
maternal healthcare services utilisation in Indonesia.

METHODS
Data sources
We used data from the IDHS collected from 24 July 2017 
to 30 September 2017. IDHS is a national-scale cross-
sectional survey held once in 5 years and conducted by 
Statistics Indonesia, National Family Planning Coordi-
nating Agency, and Ministry of Health. The sample design 
for the survey was two-stage stratified probability sampling. 
First, the numbers of census blocks were selected using 
probability proportional to size sampling within the size 
of households based on the Population Census 2010 lists. 
The number of census blocks used for the survey is 1,970, 
out of which 25 households were selected systematically 
from each block, which resulted in 49 250 households 
(25 300 households in urban areas and 23 950 households 
in rural areas).

Measurements
From a total of 49 627 women aged 15–49 years that 
were interviewed using a DHS standard questionnaire, 
we selected 15 288 respondents based on the following 
criteria: ever-married and had given birth in the last 
5 years prior to the survey. The last criterion was set to 
avoid bias in the memory recall of the respondents. All 
respondents provided informed consent.

The outcome variable is the two levels of continuity of 
maternal healthcare services utilisation. A binary variable: 
‘complete’, when the mother reported receiving services 
at the two levels (ANC4 + and SBA) and ‘discontinued,’ if 
the mother only used ANC and was not attended by SBA 
during childbirth. Each level was described as follows:
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	► Level 1: ANC4+—At least four ANC visits to MNCH 
health service providers during the pregnancy.

	► Level 2: ANC4  + and SBA—At least four ANC visits 
and a trained and qualified health professional (ie, 
doctor/nurse/midwife) who assist mothers during 
the childbirth

The determinant of the dependent variables is related 
to the individual characteristics of the respondents, such 
as age, age at first birth, level of education, employ-
ment status, parity and autonomy in healthcare decision 
making. Apart from individual characteristics, family 
factors were measured, such as level of education and 
employment status of spouses, household income and 
mass media consumption to access relevant information 
(eg, frequency of reading newspapers, watching televi-
sion or listening to the radio). Lastly, community factors, 
such as the geographical division of respondents divided 
into urban and rural areas and respondent’s perceived 
distance from health facilities were also measured.10 15–19 
Backward elimination was used as the variable selection 
procedure in addition to significant covariates to keep 
important confounding variables, resulting in a slightly 
richer model. The likelihood ratio test and Akaike’s infor-
mation criterion (AIC) were used to further evaluate the 
overall model’s goodness of fit. In the model building 
process, AIC is a reliable model selection estimator of 
prediction error to find the best quality of statistical 
models for a given set of data.

Statistical analyses
SPSS V.25 was used to analyse data from the 2017 IDHS. 
The proportions and chi-squared tests were used to see 
any differences in demographic and socioeconomic 
characteristics between ANC4  + and SBA. The results 
of MNCH services in ANC4  +and SBA were presented 
through descriptive statistics. To determine the relation-
ship between factors of ANC4  + and SBA, simple and 
multiple binary logistic regression analyses were used to 
calculate the OR and adjusted OR (aOR) using 95% CI 
and p values with a level of significance at p<0.05.

RESULTS
Table  1 depicts the sociodemographic characteristics 
of respondents at the pregnancy level (ANC4+) and 
delivery level (SBA). In comparison with respondents 
who attended less than four ANC visits, respondents 
aged 25–34 years (51.9%), whose age at first birth was 
20–29 years (66.5%), who finished secondary (57.4%) 
or higher (18.3%) level of education, whose husband 
finished secondary (57.9%) or higher (15.7%) level of 
education and is employed (99.3%) were more likely 
to receive ANC4+. Moreover, women with 1–2 pregnan-
cies (67.8%), high levels of healthcare decision-making 
(44.2%), exposed to two (28%) or three (27.7%) forms 
of mass media, belonging to the middle (19.5%), upper 
(19.2%) or richest (18.4%) household income, whose 
distance from health facilities is favourable (89.3%) 

and who live in urban areas (51.4%) were more likely to 
attend ANC4+.

Compared with women who did not use SBA, women 
aged 25–34 years (51.4%), older than 34 years (31.0%), 
whose age at first birth was 20–29 years (67.3%) and 
more than 29 years (6.8%), finished secondary (58.6%) 
or higher (19.4%) level of education and whose husband 
finished secondary (59.4%) or higher (16.6%) level of 
education were more likely to use SBA. Additionally, 
women who had 1–2 pregnancies (67.8%), high levels 
of healthcare decision-making (44.4%), were exposed 
to two (28.1%) or three (29.1%) forms of mass media, 
belong to the middle (20.3%), upper (20.1%) or richest 
(19.5%) household income, whose distance from health 
facilities was favourable (89.7%) and live-in urban areas 
(54.3%) were more likely to use SBA (table 1).

Table 2 indicates that 88.4% of women attended ANC4+. 
Out of 15 283 women, 83.4% were assisted by SBAs. Lastly, 
the majority (76.1%) received both ANC4  +and SBA. 
Regarding continuity of services utilisation in table  3, 
women who were 25–34 years (52.1%) and older than 
34 years (30.8%), gave birth to their first child at 20–29 
years (68.3%) or older than 29 years (7%), finished 
secondary (59.0%) or higher (20%) education, whose 
husband finished secondary (59.6%) or higher (17.3%) 
education, had 1–2 pregnancies (69%), high levels of 
autonomy in healthcare decision-making (44.7%), were 
exposed to two (28.6%) or three (29.3%) forms of mass 
media, came from the middle (20.5%), high (20.8%) or 
richest (20.6%) household income, whose distance from 
health facilities is favourable (90.3%) and live in urban 
areas (55.3%) were more likely to have more than four 
ANC visits and used SBA at delivery.

From table 4, we found wealth as the strongest deter-
minant of ANC4 +and SBA. The aOR of ANC4 +and SBA 
gradually increased with the increase in the level of 
wealth. Compared with women from Q1, those from Q2 
(aOR 1.59 95% CI 1.37 to 1.84), Q3 (aOR 1.95; 95% CI 
1.65 to 2.31), Q4 (aOR 2.77; 95% CI 2.26 to 3.40) and 
Q5 (aOR 4.13; 95% CI 3.19 to 5.36) were more likely 
to attend ANC4+. Moreover, women in Q2 (aOR 1.79; 
95% CI 1.60 to 2.00), Q3 (aOR 2.54; 95% CI 2.23 to 
2.88), Q4 (aOR 3.30; 95% CI 2.83 to 3.83) and Q5 (aOR 
4.66; 95% CI 3.85 to 5.64) were more likely to receive 
both ANC4 + and SBA. Furthermore, women aged 25–34 
years (aOR 1.37; 95% CI 1.17 to 1.60) and older than 34 
years (aOR 1.68; 95% CI 1.36 to 2.07) were more likely 
to receive ANC4  + compared with those aged 15–24 
years. The odds of using continuity of services were 
higher among women older than 34 years (aOR 1.54; 
95% CI 1.31 to 1.80) compared with women aged 15–24 
years. Women who gave birth to their first child between 
the ages of 20 and 29 years (aOR 1.27; 95% CI 1.12 to 
1.44) were more likely to attend ANC4 + compared with 
those who gave birth to their first child when they were 
less than 20 years. Women aged 20–29 years at first birth 
(aOR 1.36; 95% CI 1.23 to 1.49) or older than 29 years 
(aOR 1.57; 95% CI 1.25 to 1.98) tended to use ANC4 + 
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Table 1  Sociodemographic characteristics of respondents at the pregnancy level and delivery level

Pregnancy level (ANC4+)*†

P value

Delivery level (SBA)*‡

P value

>4 visits <4 visits Yes No

n (%)
(n=13 510)

n (%)
(n=1778)

n (%)
(n=12 740)

n (%)
(n=2543)

Age <0.001 <0.001

 � 15–24 2402 (17.8) 396 (22.3) 2246 (17.6) 550 (21.6)

 � 25–34 7005 (51.9) 790 (44.4) 6549 (51.4) 1245 (49.0)

 � >34 4103 (30.4) 592 (33.3) 3945 (31.0) 748 (29.4)

Age at first birth <0.001 <0.001

 � <20 3652 (27.0) 755 (42.5) 3291 (25.8) 1115 (43.8)

 � 20–29 8984 (66.5) 942 (53.0) 8578 (67.3) 1346 (52.9)

 � >29 874 (6.5) 81 (4.6) 871 (6.8) 82 (3.2)

Level of education <0.001 <0.001

 � None 116 (0.9) 88 (4.9) 98 (0.8) 106 (4.2)

 � Primary 3159 (23.4) 683 (38.4) 2709 (21.3) 1131 (44.5)

 � Secondary 7759 (57.4) 832 (46.8) 7467 (58.6) 1123 (44.2)

 � Higher 2476 (18.3) 175 (9.8) 2466 (19.4) 183 (7.2)

Husband’s level of education <0.001 <0.001

 � None 171 (1.3) 84 (5.0) 142 (1.1) 113 (4.6)

 � Primary 3289 (25.0) 603 (36.1) 2818 (22.8) 1074 (43.9)

 � Secondary 7613 (57.9) 853 (51.0) 7344 (59.4) 1118 (45.7)

 � Higher 2067 (15.7) 131 (7.8) 2057 (16.6) 140 (5.7)

Employment status 0.005 0.185

 � Not working 6201 (45.9) 878 (49.5) 5868 (46.1) 1209 (47.5)

 � Working 7299 (54.1) 897 (50.5) 6859 (53.9) 1334 (52.5)

Husband’s employment status <0.001 0.138

 � Not working 94 (0.7) 26 (1.6) 94 (0.8) 26 (1.1)

 � Working 12 909 (99.3) 1636 (98.4) 12 126 (99.2) 2414 (98.9)

Parity <0.001 <0.001

 � Five or more 645 (4.8) 275 (15.5) 617 (4.8) 303 (11.9)

 � 3–4 3699 (27.4) 570 (32.1) 3485 (27.4) 784 (30.8)

 � 1–2 9166 (67.8) 933 (52.5) 8638 (67.8) 1456 (57.3)

Autonomy in healthcare decision-making <0.001 <0.001

 � No 7321 (55.8) 1022 (61.2) 6872 (55.6) 1468 (60.1)

 � Yes 5809 (44.2) 648 (38.8) 5479 (44.4) 976 (39.9)

Mass media consumption <0.001 <0.001

 � Not at all 413 (3.1) 181 (10.2) 345 (2.7) 249 (9.8)

 � Any one 5572 (41.2) 805 (45.3) 5105 (40.1) 1271 (50.0)

 � Any two 3784 (28.0) 407 (22.9) 3582 (28.1) 608 (23.9)

 � All three 3741 (27.7) 385 (21.7) 3708 (29.1) 415 (16.3)

Household income <0.001 <0.001

 � Q1 (poorest) 3144 (23.3) 893 (50.2) 2598 (20.4) 1437 (56.5)

 � Q2 2661 (19.7) 361 (20.3) 2502 (19.6) 520 (20.4)

 � Q3 2628 (19.5) 255 (14.3) 2586 (20.3) 296 (11.6)

 � Q4 2588 (19.2) 166 (9.3) 2566 (20.1) 188 (7.4)

 � Q5 (richest) 2489 (18.4) 103 (5.8) 2488 (19.5) 102 (4.0)

Continued
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and SBA compared with those aged less than 20 years at 
first child.

Compared with women without any level of educa-
tion, women who attended secondary education were 
2.3 times (aOR 2.33; 95% CI 1.65 to 3.29) more likely 
to use ANC4+. The odds of ANC4  +and SBA utilisation 
were higher between women who achieved secondary 
education (aOR 2.17; 95% CI 1.5 5 to 3.05) and whose 
husbands were more educated (aOR 2.04; 95% CI 1.46 to 
2.85). Women with 1–2 or 3–4 pregnancies were found 
more likely to attend ANC4+ (aOR 3.62; 95% CI 2.92 to 
4.49 and aOR 2.13; 95% CI 1.76 to 2.57, respectively) and 
receive complete care at delivery (aOR 2.61; 95% CI 2.17 
to 3.14 and aOR 1.82; 95% CI 1.54 to 2.16, respectively) 
compared with women with five or more pregnancies. 
Women with exposure to two forms (aOR 1.55; 95% CI 
1.23 to 1.96) of mass media tended to use ANC4+. More-
over, women with exposure to three types of mass media 
were 0.5 times (aOR 1.50; 95% CI 1.21 to 1.85) more 

likely to receive complete care at delivery compared with 
those without access to mass media. Women with a favour-
able distance from health facilities were more likely to 
have ANC4+ (aOR 1.46; 95% CI 1.27 to 1.69) and receive 
complete care at delivery (aOR 1.39; 95% CI 1.24 to 
1.57). Lastly, living in rural areas (aOR 0.70; 95% CI 0.64 
to 0.77) rendered women less likely to receive complete 
care at delivery (table 4).

DISCUSSION
As the first stage of receiving continuum of care, ANC is an 
essential step for the promotion of the health, well-being 
and survival of mothers and babies during pregnancy.19 
ANC is also a step towards encouraging women to deliver 
their babies with the assistance of SBAs to ensure safety 
during childbirth and reduce maternal and neonatal 
mortality. The use of ANC4 +and SBA for MNCH services 
is determined by several factors. Thus, improving MNCH 
services to women who are young mothers, without any 
level of education, economically disadvantaged, living in 
rural areas and experiencing difficulty in accessing health 
services is crucial to improve the health status of mothers 
and their children. Hence, the study analysed the factors 
that influence the continuation of ANC4  + and SBA at 
delivery among women in Indonesia.

Our study found that results indicate an increase in the 
use of ANC4+ and SBA in 2017 compared with that of the 
2012 IDHS.10 More than 70% of women used continuity 
of services. Notably, wealth was the biggest determinant 
for the utilisation of ANC4 +and SBA at delivery. Women 
in the highest household income were 4.1 times more 
likely to attend ANC4 +visits compared with those in the 
lowest household income. Women of the lowest house-
hold income were more likely to give birth to non-skilled 
health workers than those with the highest household 
income. This finding is in line with those in Shanghai and 
Pakistan. Women with high household income had the 
highest odds to use ANC4 +and SBA at delivery because 

Pregnancy level (ANC4+)*†

P value

Delivery level (SBA)*‡

P value

>4 visits <4 visits Yes No

n (%)
(n=13 510)

n (%)
(n=1778)

n (%)
(n=12 740)

n (%)
(n=2543)

Distance from health facilities <0.001 <0.001

 � Unfavourable 1441 (10.7) 362 (20.4) 1301 (10.3) 501 (19.7)

 � Favourable 12 059 (89.3) 1415 (79.6) 11 431 (89.7) 2039 (80.3)

Residence <0.001 <0.001

 � Urban 6938 (51.4) 610 (34.3) 6916 (54.3) 631 (24.8)

 � Rural 6572 (48.6) 1168 (65.7) 5824 (45.7) 1912 (75.2)

*χ2 test was used to measure p value.
†At least four ANC visits during pregnancy.
‡Had childbirth assisted by SBA.
ANC4+, four times antenatal care; SBA, skilled birth attendant.

Table 1  Continued

Table 2  Measures to describe continuity of maternal 
healthcare services utilisation

Characteristics

IDHS 2017
n=15 288

n %

Pregnancy level: ANC4+

 � Four visits or more 13 510 88.4

 � Less than four visits 1778 11.6

Delivery level: SBA at delivery

 � Yes 12 740 83.4

 � No 2543 16.6

Continuity of services utilisation

 � Yes, received both ANC4 + and SBA 11 632 76.1

 � None 3651 23.9

ANC4+, four times antenatal care; IDHS, Indonesia Demographic 
and Health Survey; SBA, skilled birth attendant.
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Table 3  The two levels of continuity of services utilisation and various key determinants

Care at pregnancy (ANC4+)* P value Care at delivery (ANC4 + and SBA)* P value

>4 visits† <4 visits‡ Complete § Discontinued¶

n (%) n (%) n (%) n (%)

(n=13 510) (n=1778) (n=11 632) (n=3651)

Age <0.001 <0.001

 � 15–24 2402 (17.8) 396 (22.3) 1996 (17.2) 800 (21.9)

 � 25–34 7005 (51.9) 790 (44.4) 6058 (52.1) 1736 (47.5)

 � >34 4103 (30.4) 592 (33.3) 3578 (30.8) 1115 (30.5)

Age at first birth <0.001 <0.001

 � <20 3652 (27.0) 755 (42.5) 2876 (24.7) 1530 (41.9)

 � 20–29 8984 (66.5) 942 (53.0) 7942 (68.3) 1982 (54.3)

 � >29 874 (6.5) 81 (4.6) 814 (7.0) 139 (3.8)

Level of education <0.001 <0.001

 � None 116 (0.9) 88 (4.9) 72 (0.6) 132 (3.6)

 � Primary 3159 (23.4) 683 (38.4) 2365 (20.3) 1475 (40.4)

 � Secondary 7759 (57.4) 832 (46.8) 6866 (59.0) 1724 (47.2)

 � Higher 2476 (18.3) 175 (9.8) 2329 (20.0) 320 (8.8)

Husband’s level of education <0.001 <0.001

 � None 171 (1.3) 84 (5.0) 120 (1.1) 135 (3.9)

 � Primary 3289 (25.0) 603 (36.1) 2497 (22.1) 1395 (40.0)

 � Secondary 7613 (57.9) 853 (51.0) 6745 (59.6) 1717 (49.3)

 � Higher 2067 (15.7) 131 (7.8) 1960 (17.3) 237 (6.8)

Employment status 0.005 0.001

 � Not working 6201 (45.9) 878 (49.5) 5296 (45.6) 1781 (48.8)

 � Working 7299 (54.1) 897 (50.5) 6326 (54.4) 1867 (51.2)

Husband’s employment status <0.001 0.007

 � Not working 94 (0.7) 26 (1.6) 79 (0.7) 41 (1.2)

 � Working 12 909 (99.3) 1636 (98.4) 11 111 (99.3) 3429 (98.8)

Parity <0.001 <0.001

 � 5 or more 645 (4.8) 275 (15.5) 480 (4.1) 440 (12.1)

 � 3–4 3699 (27.4) 570 (32.1) 3129 (26.9) 1140 (31.2)

 � 1–2 9166 (67.8) 933 (52.5) 8023 (69.0) 2071 (56.7)

Autonomy in healthcare decision-making <0.001 <0.001

 � No 7321 (55.8) 1022 (61.2) 6260 (55.3) 2080 (59.7)

 � Yes 5809 (44.2) 648 (38.8) 5053 (44.7) 1402 (40.3)

Mass media consumption <0.001 <0.001

 � Not at all 413 (3.1) 181 (10.2) 278 (2.4) 316 (8.7)

 � Any one 5572 (41.2) 805 (45.3) 4626 (39.8) 1750 (47.9)

 � Any two 3784 (28.0) 407 (22.9) 3322 (28.6) 868 (23.8)

 � All three 3741 (27.7) 385 (21.7) 3406 (29.3) 717 (19.6)

Household income <0.001 <0.001

 � Q1 (poorest) 3144 (23.3) 893 (50.2) 2190 (18.8) 1845 (50.5)

 � Q2 2661 (19.7) 361 (20.3) 2237 (19.2) 785 (21.5)

 � Q3 2628 (19.5) 255 (14.3) 2387 (20.5) 495 (13.6)

 � Q4 2588 (19.2) 166 (9.3) 2422 (20.8) 332 (9.1)

 � Q5 (richest) 2489 (18.4) 103 (5.8) 2396 (20.6) 194 (5.3)

Continued
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they can afford the expenses of going to healthcare facil-
ities and cover the costs for family members that accom-
pany them.17 20 Recent studies in Indonesia also support 
our result. The main professions of low-income families 
are fishermen and farmers, who relied on marine and 
natural products to meet their daily needs. Pregnant 
women who did not prepare for childbirth costs had a 1.7 
times greater chance of choosing traditional birth atten-
dant (TBA) instead of SBA.21 22 Although health insur-
ance covers the cost of childbirth, pregnant women rarely 
take advantage of it. Pregnant mothers and their families 
can set up a payment plan and use crop products (such as 
rice, corn and cassava) instead of money to pay for TBA’s 
services.23

Age was significantly associated with the use of ANC4 + 
and SBA at delivery. Women older than 24 years tended 
to undergo adequate ANC visits. The same result was 
observed in Manitoba, Canada24 and in 28 African coun-
tries, showing that women older than 34 years were 
1.5 times more likely to have used ANC4  + and SBA at 
delivery.25 However, a study in Ethiopia found that older 
women (35–39 years) were more likely to have inadequate 
ANC visits compared with women aged 15–19 years.26 
Women in Canada aged 18 years or less were less likely 
to use MNCH services compared with older women.27 In 
this case, services that target young mothers are required 
to increase the use of maternal health services because 
young women are more likely less educated about preg-
nancy issues. Thus, they need to be educated about the 
benefits of seeking care during pregnant.

Moreover, this study observed a significant association 
between level of education and utilisation of ANC4  + 
and SBA. Results illustrated that, women with secondary 
education were more likely to use ANC4 + and continuity 
of services. Women with secondary and higher education 
displayed higher odds to use ANC4 +and SBA compared 
with women without education.19 28 29 This study infers 

that a high level of education is related to the ability to 
absorb more information and use it to decide on services 
required for pregnancy. Additionally, educated women 
are more likely socioeconomically advantaged; thus, their 
environment enables them to gain autonomy in terms of 
reproductive choices.

Furthermore, the current study found that the 
husband’s level of education is significantly associated 
with the utilisation of ANC4  + and SBA. Women with 
husbands achieved high levels of education were more 
likely to achieve continuity of services utilisation. This 
finding is in line with those in Ethiopia, Pakistan and 
Kenya. The husband’s level of education is reflective of 
the power of decision-making in the household, where 
husbands with high levels of education were more willing 
to discuss choices regarding MNCH services with their 
wives.17 19 30 Thus, reaching out to husbands with less 
educational attainment to relay the importance of MNCH 
services is crucial because husbands make the majority of 
decisions in the Indonesian context.

Women with five or more pregnancies were less likely 
to receive ANC4  +and continuity of services utilisation. 
Similar findings were reported for Uganda, Ethiopia, 
Canada and Senegal and Tanzania.13 19 24 31 This finding 
could be possibly related to the cognition that women with 
five or more pregnancies are considered competent to 
give birth without an SBA; thus, they were not motivated 
to attend the recommended number of ANC visits due 
to this experience.13 19 Furthermore, multipara women 
are engaged with taking care of children and household 
responsibilities.18 Nevertheless, educating grand multi-
para women to attend ANC and use SBA during delivery 
is important because they share the same risk of maternal 
and neonatal complications as other parity groups.32

Exposure to mass media is also a predictor of the utili-
sation of ANC4 + and SBA. Exposure to mass media stim-
ulates women to use ANC4 + and SBA at delivery because 

Care at pregnancy (ANC4+)* P value Care at delivery (ANC4 + and SBA)* P value

>4 visits† <4 visits‡ Complete § Discontinued¶

n (%) n (%) n (%) n (%)

(n=13 510) (n=1778) (n=11 632) (n=3651)

Distance from health facilities <0.001 <0.001

 � Unfavourable 1441 (10.7) 362 (20.4) 1121 (9.6) 681 (18.7)

 � Favourable 12 059 (89.3) 1415 (79.6) 10 503 (90.3) 2967 (81.3)

Residence <0.001 <0.001

 � Urban 6938 (51.4) 610 (34.3) 6434 (55.3) 1113 (30.5)

 � Rural 6572 (48.6) 1168 (65.7) 5198 (44.7) 2538 (69.5)

*χ2 test was used to measure p value.
†Had at least four ANC visits during pregnancy.
‡Less than four ANC visits during pregnancy.
§Achieved both ANC4 +and SBA.
¶Only used ANC visits during pregnancy and was not attended by SBA during childbirth.
ANC, antenatal care; SBA, skilled birth attendant.

Table 3  Continued
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Table 4  Logistic regression models of the two levels of continuity of services utilisation

Care at pregnancy (ANC4+)†‡ Complete care at delivery (ANC4 + and SBA)†§ 

Bivariate Multivariate¶ Bivariate Multivariate††

OR aOR (95% CI) OR aOR (95% CI)

Age

 � 15–24 1 1 1 1

 � 25–34 1.46*** 1.37*** (1.17 to 1.60) 1.40*** 1.18** (1.05 to 1.34)

 � >34 1.14 1.68*** (1.36 to 2.07) 1.29*** 1.54*** (1.31 to 1.80)

Age at first birth

 � <20 1 1 1 1

 � 20–29 1.97*** 1.27*** (1.12 to 1.44) 2.13*** 1.36*** (1.23 to 1.49)

 � >29 2.23*** 1.08 (0.81 to 1.44) 3.12*** 1.57*** (1.25 to 1.98)

Level of education

 � None 1 1 1 1

 � Primary 3.51*** 1.81** (1.29 to 2.53) 2.94*** 1.55* (1.11 to 2.16)

 � Secondary 7.08*** 2.33*** (1.65 to 3.29) 7.30*** 2.17*** (1.55 to 3.05)

 � Higher 10.73*** 1.82** (1.22 to 2.71) 13.34*** 1.87** (1.29 to 2.70)

Husband’s level of education

 � None 1 1 1 1

 � Primary 2.68*** 1.69** (1.24 to 2.32) 2.01*** 1.36* (1.01 to 1.82)

 � Secondary 4.38*** 1.63** (1.18 to 2.23) 4.42*** 1.60** (1.19 to 2.15)

 � Higher 7.75*** 1.90** (1.29 to 2.78) 9.30*** 2.04*** (1.46 to 2.85)

Employment status

 � Not working

 � Not working 1 1 1 1

 � Working 1.15** 1.19** (1.06 to 1.32) 1.14** 1.09 (1.00 to 1.18)

Husband’s employment status

 � Not working 1 1 1 1

 � Working 2.18*** 1.97** (1.23 to 3.15) 1.69** 1.00 (1.10 to 2.53)

 � Parity

 � 5 or more 1 1 1 1

 � 3–4 2.77*** 2.13*** (1.76 to 2.57) 2.52*** 1.82*** (1.54 to 2.16)

 � 1–2 4.19*** 3.62*** (2.92 to 4.49) 3.55*** 2.61*** (2.17 to 3.14)

Autonomy in healthcare decision-making

 � No 1 1 1 1

 � Yes 1.25*** 1.14* (1.02 to 1.27) 1.20*** 1.08 (0.99 to 1.17)

Mass media consumption

 � Not at all 1 1 1 1

 � Any one 3.03*** 1.43** (1.15 to 1.78) 3.01*** 1.26* (1.03 to 1.53)

 � Any two 4.08*** 1.55*** (1.23 to 1.96) 4.35*** 1.43** (1.16 to 1.75)

 � All three 4.26*** 1.40** (1.10 to 1.77) 5.40*** 1.50*** (1.21 to 1.85)

Household income

 � Q1 (poorest) 1 1 1 1

 � Q2 2.09*** 1.59*** (1.37 to 1.84) 2.40*** 1.79*** (1.60 to 2.00)

 � Q3 2.93*** 1.95*** (1.65 to 2.31) 4.06*** 2.54*** (2.23 to 2.88)

 � Q4 4.43*** 2.77*** (2.26 to 3.40) 6.15*** 3.30*** (2.83 to 3.83)

 � Q5 (richest) 6.68*** 4.13*** (3.19 to 5.36) 10.41*** 4.66*** (3.85 to 5.64)

Continued
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mass media can disseminate information regarding the 
importance of ANC visits and availability.16 33 Information 
of SBA at delivery utilisation and other health-related 
behaviours could be spread through television.34 Massive 
intervention through mass media is a feasible idea but 
requires certain considerations, such as the form of mass 
media used to reach remote areas without access to elec-
tricity or the internet.

Distance from health facilities and type of residence 
were significantly associated with the use of ANC4  + 
and SBA at delivery. The results of the current study are 
in line with those of the 2010 DHS data for Burkina Faso, 
which reported that the farther the distance from the 
nearest health centres, the lesser the odds of using preg-
nancy and delivery services.35 The negative association 
between distance from health facilities and utilisation of 
ANC4 + and SBA was also reported for Nigeria and North 
West Ethiopia.15 29 Previous findings demonstrated that 
women in urban areas had higher odds of using ANC4 + 
and continuity of services.15 25 26 28 35 Urban residents may 
have easy access to health facilities due to several advan-
tages, such as shorter travel distances, better roads and 
transportation and more information regarding repro-
ductive health compared with rural residents.29 Previous 
studies in Indonesia showed that women living in urban 
areas were less likely to choose delivery with the help 
of TBAs than women living in rural areas (p≤0.001; OR 
0.70; 95% C 0.60 to 0.91).22 Due to strong cultural beliefs, 
accessibility and availability of delivery facilities (long 
distance to health facilities), rural residents trust TBAs 
more than health professionals and prefer to give birth in 
non-health facilities or at home, regardless of the compe-
tence of birth attendants.23 Living in urban areas allows 
for easier access to health facilities and information than 
living in rural areas. Therefore, the gap between rural 

and urban areas must be considered by the government 
regarding maternal and child health issues.36

In this study, we analysed the determinants of ANC4 + 
and SBA independently, the distribution of utilisation, 
and investigated the associations of two levels of continuity 
of maternal healthcare services utilisation (both ANC4 + 
and SBA) in Indonesia. Each step adds to the overall 
benefit of ensuring improved health for mothers and 
newborns. Attending ANC and giving birth with the help 
of an SBA has been shown to reduce pregnancy-related 
complications, implying that healthcare-based delivery 
at the primary care level, supplemented by referral-level 
access, is a critical approach for reducing maternal and 
neonatal morbidity and mortality. The findings of this 
study will be very relevant for policymakers as reported in 
the reproductive health road map for the improvement 
of maternal health in primary care practice and research 
in general.

This study takes advantage of the 2017 IDHS, which is a 
nationally representative survey of the Indonesian popu-
lation. The most recent IDHS data were used to reduce 
potential bias associated with time effects. Results are 
generalisable because standard procedures and measure-
ment units were used for the selection of primary sampling 
units, household strata and respondents. However, the 
data used are of a retrospective cross-sectional design. 
Thus, the observed associations could not be interpreted 
as causal relationships. Additionally, information related 
to ANC4 + and SBA at delivery may be prone to recall bias 
because information was based on self-reported data. By 
restricting the sample to mothers who had their childbirth 
within the 5 years preceding the survey, the potential of 
recall bias has been minimised. However, under-reporting 
may be possible. Future research using a prospective 
cohort study could be implemented to determine the 

Care at pregnancy (ANC4+)†‡ Complete care at delivery (ANC4 + and SBA)†§ 

Bivariate Multivariate¶ Bivariate Multivariate††

OR aOR (95% CI) OR aOR (95% CI)

Distance from health facilities

 � Unfavourable 1 1 1 1

 � Favourable 2.14*** 1.46*** (1.27 to 1.69) 2.15*** 1.39*** (1.24 to 1.57)

Residence

 � Urban 1 1 1 1

 � Rural 0.50*** 0.92 (0.81 to 1.04) 0.35*** 0.70*** (0.64 to 0.77)

*P<0.05, **p<0.01, ***p<0.001.
†Binary logistic regression.
‡Had at least four ANC visits during pregnancy.
§Achieved both ANC4 + and SBA.
¶Adjusted for age at first birth, level of education, autonomy in healthcare decision making, mass media consumption, household income and 
residence.
††Adjusted for age at first birth, level of education, employment status, parity, autonomy in healthcare decision making, mass media 
consumption, household incom, and residence.
ANC4+, four times antenatal care; AOR, adjusted OR; SBA, skilled birth attendant.

Table 4  Continued
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causal association between the determinants and conti-
nuity of maternal healthcare services utilisation.

CONCLUSION
The study examined the determinants of continuity of 
services from ANC to SBA during childbirth in Indonesia. 
The continuity of services utilisation reached 76.1% 
among the respondents. Furthermore, the utilisation of 
ANC4 + and SBA at delivery services is associated with age, 
reproductive status, family influence and accessibility-
related factors. Findings demonstrated the importance of 
enhancing early reproductive health education for men 
and women. Although the utilisation of ANC4 + and SBA 
is relatively high, Indonesia continues to face the problem 
of high MMR as well. Future health programmes should 
concentrate on improving the quality of care provided 
by healthcare practitioners. Moreover, multisectoral 
engagement should be enforced to enhance accessibility 
to health facilities and reduce financial and geographical 
barriers, such that high-quality care can be provided to 
all mothers. The government and policy-makers need 
to increase SBA’s partnership with TBAs, strengthen 
the primary care and independent practice of midwives 
in detecting complications/risk factors for pregnant 
women, develop mobile applications and referral infor-
mation systems, and increase the role of women in health 
services utilisation, especially for women living in rural 
areas and from low-income families. Health workers are 
also expected to reach and monitor high-risk pregnant 
women through mass media, social media, online classes, 
private chats and regular visits to their homes.

Acknowledgements  We are grateful to the Indonesia Demographic and Health 
Survey Program for access to data. The project was fully supported by the 
Directorate of Research and Community Engagement of Universitas Indonesia, 
grant number NKB-773/UN2.RST/HKP.05.00/2020.

Contributors  HA: Idea and initial version of the manuscript. SDR and VN: Formal 
analysis of data. HA and AS: Study design and methodology. HA, SDR, VN and AS: 
Critical revision of the manuscript. HA, SDR, VN and AS: Writing, review and editing. 
All authors contributed to the drafting, review and approval of this manuscript. HA: 
Responsible for the overall content as the guarantor.

Funding  This study was funded by the Directorate of Research and Community 
Engagement of Universitas Indonesia (NKB-773/UN2.RST/HKP.05.00/2020).

Disclaimer  The funders had no role in the design of the study; in the collection, 
analyses, or interpretation of data; in the writing of the manuscript, or in the 
decision to publish the results.

Competing interests  None declared.

Patient consent for publication  Not applicable.

Ethics approval  Respondents read a written informed consent statement before 
each interview. The statements include voluntary participation, refusal to answer 
questions or termination of participation at any time and confidentiality of identity 
and information. The Institutional Review Board (IRB) of the Inner City Fund 
International, Fairfax, VA, USA reviewed and approved the study procedures and 
survey protocols. After obtaining authorisation from the IDHS to use the dataset, the 
IRB of Universitas Indonesia provided further ethical review approval (number: 578/
UN2.F10.D11/PPM.00.02/2020).

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available on reasonable request. Data 
are available on reasonable request. The data are available from the Indonesia 
Demographic and Health Survey (IDHS), collected in 2017. The dataset is publicly 

available at IDHS website (https://​dhsprogram.​com/​data/​dataset/​Indonesia_​
Standard-​DHS_​2017.​cfm?​flag=​0). The author granted access to the dataset by 
registering for access to the IDHS data download link.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

ORCID iD
Helen Andriani http://​orcid.​org/​0000-​0001-​5057-​0851

REFERENCES
	 1	 UNFPA. Trends in maternal health in Ethiopia: challenges in achieving 

the MDG for maternal mortality” in In-Depth Analysis of the EDHS 
2000–2011. Addis Ababa, Ethiopia: United Nations Population Fund 
(UNFPA), 2012. http://​apps.​who.​int/​iris/​bitstream/​handle/​10665/​
194254/​9789241565141_​eng.​pdf;​jsessionid=​41AA​9370​6262​1946​
53B2​9C9F​E1DA0532?​sequence=1

	 2	 Fund TCsD. Accelerating Reductions in Maternal and Newborn 
Mortality: Challenges and Opportunities: The Children’s Defense 
Fund, 2006. Available: http://​cdf.​childrensdefense.​org/​site/​
DocServer/​Accelerating_​Reductions_​in_​MNM.​pdf?​docID=​2148 
[Accessed 10 Jun 2020].

	 3	 Kifle D, Azale T, Gelaw YA, et al. Maternal health care service seeking 
behaviors and associated factors among women in rural Haramaya 
district, eastern Ethiopia: a triangulated community-based cross-
sectional study. Reprod Health 2017;14:6.

	 4	 Organization WH. Maternal mortality : level and trends 2000 to 2017. 
Geneva: World Health Organization, 2019. https://www.​who.​int/​
reproductivehealth/​publications/​maternal-​mortality-​2000-​2017/​en/

	 5	 Organization WH. Who recommendations on antenatal care for a 
positive pregnancy experience. Geneva: WHO Press, 2016. https://
www.​who.​int/​publications/​i/​item/​9789241549912

	 6	 Gabrysch S, Campbell OMR. Still too far to walk: literature review of 
the determinants of delivery service use. BMC Pregnancy Childbirth 
2009;9:34.

	 7	 Organization WH. Making pregnancy safer: the critical role of 
the skilled attendant, 2004. Available: https://www.​who.​int/​
reproductivehealth/​publications/​maternal_​perinatal_​health/​
9241591692/​en/ [Accessed 22 Aug 2020].

	 8	 Kristiansen S, Santoso P. Surviving decentralisation? Impacts of 
regional autonomy on health service provision in Indonesia. Health 
Policy 2006;77:247–59.

	 9	 Indonesia JCoRMaNMi, Development S, and Cooperation, Affairs 
PaG. Reducing maternal and neonatal mortality in Indonesia: 
saving lives, saving the future. The Indonesian health care system. 
Washington DC, USA: National Academies Press, 2013.

	10	 Nababan HY, Hasan M, Marthias T, et al. Trends and inequities in 
use of maternal health care services in Indonesia, 1986-2012. Int J 
Womens Health 2018;10:11–24.

	11	 World Health Organization, UNICEF. Who and UNICEF joint skilled 
birth attendant (SBA) database, 2019. Available: https://www.​who.​
int/​data/​gho/​indicator-​metadata-​registry/​imr-​details/​25 [Accessed 16 
Aug 2020].

	12	 Heywood PF, Harahap NP. Human resources for health at the district 
level in Indonesia: the smoke and mirrors of decentralization. Hum 
Resour Health 2009;7:6.

	13	 Kabakyenga JK, Östergren P-O, Turyakira E, et al. Influence of birth 
preparedness, decision-making on location of birth and assistance 
by skilled birth attendants among women in south-western Uganda. 
PLoS One 2012;7:e35747.

	14	 Choulagai B, Onta S, Subedi N, et al. Barriers to using skilled birth 
attendants' services in mid- and far-western Nepal: a cross-sectional 
study. BMC Int Health Hum Rights 2013;13:49.

	15	 Fagbamigbe AF, Hurricane-Ike EO, Yusuf OB, et al. Trends and 
drivers of skilled birth attendant use in Nigeria (1990-2013): policy 
implications for child and maternal health. Int J Womens Health 
2017;9:843–53.

	16	 Banke-Thomas A, Banke-Thomas O, Kivuvani M, et al. Maternal 
health services utilisation by Kenyan adolescent mothers: analysis 
of the demographic health survey 2014. Sex Reprod Healthc 
2017;12:37–46.

	17	 Iqbal S, Maqsood S, Zakar R, et al. Continuum of care in maternal, 
newborn and child health in Pakistan: analysis of trends and 
determinants from 2006 to 2012. BMC Health Serv Res 2017;17:189.

https://dhsprogram.com/data/dataset/Indonesia_Standard-DHS_2017.cfm?flag=0
https://dhsprogram.com/data/dataset/Indonesia_Standard-DHS_2017.cfm?flag=0
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5057-0851
http://apps.who.int/iris/bitstream/handle/10665/194254/9789241565141_eng.pdf;jsessionid=41AA93706262194653B29C9FE1DA0532?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/194254/9789241565141_eng.pdf;jsessionid=41AA93706262194653B29C9FE1DA0532?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/194254/9789241565141_eng.pdf;jsessionid=41AA93706262194653B29C9FE1DA0532?sequence=1
http://cdf.childrensdefense.org/site/DocServer/Accelerating_Reductions_in_MNM.pdf?docID=2148
http://cdf.childrensdefense.org/site/DocServer/Accelerating_Reductions_in_MNM.pdf?docID=2148
http://dx.doi.org/10.1186/s12978-016-0270-5
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/
https://www.who.int/reproductivehealth/publications/maternal-mortality-2000-2017/en/
https://www.who.int/publications/i/item/9789241549912
https://www.who.int/publications/i/item/9789241549912
http://dx.doi.org/10.1186/1471-2393-9-34
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/9241591692/en/
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/9241591692/en/
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/9241591692/en/
http://dx.doi.org/10.1016/j.healthpol.2005.07.013
http://dx.doi.org/10.1016/j.healthpol.2005.07.013
http://dx.doi.org/10.2147/IJWH.S144828
http://dx.doi.org/10.2147/IJWH.S144828
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/25
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/25
http://dx.doi.org/10.1186/1478-4491-7-6
http://dx.doi.org/10.1186/1478-4491-7-6
http://dx.doi.org/10.1371/journal.pone.0035747
http://dx.doi.org/10.1186/1472-698X-13-49
http://dx.doi.org/10.2147/IJWH.S137848
http://dx.doi.org/10.1016/j.srhc.2017.02.004
http://dx.doi.org/10.1186/s12913-017-2111-9


11Andriani H, et al. Fam Med Com Health 2021;9:e001389. doi:10.1136/fmch-2021-001389

Open access

	18	 Rahman A, Nisha MK, Begum T, et al. Trends, determinants and 
inequities of 4+ ANC utilisation in Bangladesh. J Health Popul Nutr 
2017;36:2.

	19	 Tarekegn SM, Lieberman LS, Giedraitis V. Determinants of maternal 
health service utilization in Ethiopia: analysis of the 2011 Ethiopian 
demographic and health survey. BMC Pregnancy Childbirth 
2014;14:161.

	20	 Zhao Q, Huang ZJ, Yang S, et al. The utilization of antenatal care 
among rural-to-urban migrant women in Shanghai: a hospital-based 
cross-sectional study. BMC Public Health 2012;12:1012.

	21	 Neti DF, Waris L, Yulianto A. Factors affecting pregnant women 
choosing birth attendants in the Malakopa health center work area, 
Mentawai islands Regency. Jurnal Penelitian Dan Pengembangan 
Pelayanan Kesehatan 2018;2:153–62.

	22	 Wulandari MD, Zoraya E. Pengaruh Pemberdayaan Wanita terhadap 
Pemilihan Penolong Persalinan pada Tenaga Kesehatan Terampil. 
Media Kesehatan Masyarakat Indonesia 2020;16:293–304.

	23	 iP H, Nst N I. FAKTOR-FAKTOR Yang MEMPENGARUHI 
KEPUTUSAN IBU DALAM PEMILIHAN TEMPAT DAN PENOLONG 
PERSALINAN di DESA RONDAMAN. Jurnal Ilmiah Kesehatan 
Diagnosis 2021;16:1–8.

	24	 Heaman MI, Martens PJ, Brownell MD, et al. Inequities in utilization 
of prenatal care: a population-based study in the Canadian province 
of Manitoba. BMC Pregnancy Childbirth 2018;18:430.

	25	 Chukwuma A, Wosu AC, Mbachu C, et al. Quality of antenatal care 
predicts retention in skilled birth attendance: a multilevel analysis of 
28 African countries. BMC Pregnancy Childbirth 2017;17:152.

	26	 Yaya S, Bishwajit G, Ekholuenetale M, et al. Timing and adequate 
attendance of antenatal care visits among women in Ethiopia. PLoS 
One 2017;12:e0184934.

	27	 Reynolds HW, Wong EL, Tucker H. Adolescents' use of maternal and 
child health services in developing countries. Int Fam Plan Perspect 
2006;32:6–16.

	28	 Abebe E, Seid A, Gedefaw G, et al. Association between antenatal 
care follow-up and institutional delivery service utilization: analysis 
of 2016 Ethiopia demographic and health survey. BMC Public Health 
2019;19:1472.

	29	 Alemayehu M, Mekonnen W. The prevalence of skilled birth attendant 
utilization and its correlates in North West Ethiopia. Biomed Res Int 
2015;2015:1–8.

	30	 Gitimu A, Herr C, Oruko H, et al. Determinants of use of skilled birth 
attendant at delivery in Makueni, Kenya: a cross sectional study. 
BMC Pregnancy Childbirth 2015;15:9.

	31	 Shimamoto K, Gipson JD. The relationship of women's status 
and empowerment with skilled birth attendant use in Senegal and 
Tanzania. BMC Pregnancy Childbirth 2015;15:154.

	32	 Al-Shaikh GK, Ibrahim GH, Fayed AA, et al. Grand multiparity and the 
possible risk of adverse maternal and neonatal outcomes: a dilemma 
to be deciphered. BMC Pregnancy Childbirth 2017;17:310.

	33	 Acharya D, Khanal V, Singh JK, et al. Impact of mass media on 
the utilization of antenatal care services among women of rural 
community in Nepal. BMC Res Notes 2015;8:345.

	34	 Tesfaye B, Atique S, Azim T, et al. Predicting skilled delivery service 
use in Ethiopia: dual application of logistic regression and machine 
learning algorithms. BMC Med Inform Decis Mak 2019;19:209.

	35	 Tanou M, Kamiya Y. Assessing the impact of geographical access 
to health facilities on maternal healthcare utilization: evidence from 
the Burkina Faso demographic and health survey 2010. BMC Public 
Health 2019;19:838.

	36	 Efendi F, Ni'mah AR, Hadisuyatmana S, et al. Determinants of 
Facility-Based childbirth in Indonesia. ScientificWorldJournal 
2019;2019:1–7.

http://dx.doi.org/10.1186/s41043-016-0078-5
http://dx.doi.org/10.1186/1471-2393-14-161
http://dx.doi.org/10.1186/1471-2458-12-1012
http://dx.doi.org/10.30597/mkmi.v16i3.9048
http://dx.doi.org/10.1186/s12884-018-2061-1
http://dx.doi.org/10.1186/s12884-017-1337-1
http://dx.doi.org/10.1371/journal.pone.0184934
http://dx.doi.org/10.1371/journal.pone.0184934
http://dx.doi.org/10.1363/3200606
http://dx.doi.org/10.1186/s12889-019-7854-2
http://dx.doi.org/10.1155/2015/436938
http://dx.doi.org/10.1186/s12884-015-0442-2
http://dx.doi.org/10.1186/s12884-015-0591-3
http://dx.doi.org/10.1186/s12884-017-1508-0
http://dx.doi.org/10.1186/s13104-015-1312-8
http://dx.doi.org/10.1186/s12911-019-0942-5
http://dx.doi.org/10.1186/s12889-019-7150-1
http://dx.doi.org/10.1186/s12889-019-7150-1
http://dx.doi.org/10.1155/2019/9694602

	Continuity of maternal healthcare services utilisation in Indonesia: analysis of determinants from the Indonesia Demographic and Health Survey
	Abstract
	Introduction﻿﻿
	Methods
	Data sources
	Measurements
	Statistical analyses

	Results
	Discussion
	Conclusion
	References


