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Abstract
Background Despite Bhutan’s remarkable progress in the area of maternal and child health during 
the era of the Millennium Development Goals, a large proportion of pregnant women are still delivering 
at home with no skilled attendant. Limited empirical studies have been carried out to understand the 
factors associated with delivery at home in Bhutan. 
Methods This cross-sectional analytical study used secondary data collected in the nationally 
representative National Health Survey 2012. The survey included a total of 2213 women aged  
15–49 years who had a live birth in the 2 years preceding the survey and were selected using 
multistage stratified cluster sampling. Weighted analysis was done to evaluate determinants for the 
place of delivery. Unadjusted and adjusted prevalence ratios with 95% confidence intervals (CIs) were 
calculated to assess the possible association of factors with home delivery.
Results Out of 2213 women aged 15–49 years who had a live birth in the 2 years preceding the 
survey, 73.7% had an institutional delivery. Coverage of institutional delivery ranged from 49.4% in 
Zhemgang district to 96.1% in Paro district. Women in the poorest wealth quintile were 7.35 times 
more likely to have a birth at home compared to women in the richest quintile (adjusted prevalence 
ratio [aPR]: 7.35, 95% CI: 2.59–20.9). The older mothers aged 30–49 years were 0.79 times 
(aPR: 0.79, 95% CI: 0.70–0.88) less likely to have a home delivery than mothers aged 15–19 years. 
Women who had fewer than four antenatal care visits were 1.50 times (aPR: 1.50, 95% CI: 1.35–1.66) 
more likely to give birth at home compared to those who had four or more visits. The mothers giving 
birth for a third or more time were 1.88 times (aPR: 1.88, 95% CI: 1.60–2.22) more likely to give birth 
at home compared to those giving birth for the first time. Women living in rural areas were 2.87 times 
(aPR: 2.87, 95% CI: 1.42–5.77) more likely to deliver at home compared to those living in urban areas 
and women living in the eastern region of the country were 1.35 times (aPR: 1.35, 95% CI: 1.17–1.55) 
more likely to have a home delivery compared to those living in the western region.
Conclusion Lower socioeconomic status, rural location, eastern location, non-first birth, and having 
fewer than four antenatal visits were significant factors associated with home delivery. These findings 
should inform further research and policy to build on Bhutan’s progress in promoting institutional 
delivery as the key strategy towards improving maternal and child health and achieving the relevant 
targets of Sustainable Development Goal 3.
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Background

Ensuring the presence of a skilled attendant at delivery for 
every birth was a key strategy for the Millennium Development 
Goals (MDGs) of reducing maternal as well as child mortality. 
As a result, there was a modest increase, at the global level, 
in the proportion of births assisted by skilled health personnel 
– it increased from 59% in 1990 to 71% in 2014.1 In Bhutan, 

coverage of institutional delivery in 2000 was 19.8%, while the 
infant mortality rate and maternal mortality ratio were 60.5 per 
1000 live births and 255 per 100 000 live births respectively.2 
Therefore, Bhutan started to promote institutional delivery as 
the key strategy towards improving maternal and child health. 
As a result, remarkable progress in the area of maternal and 
child health has been achieved over recent years. Despite this 
achievement, more than a quarter of deliveries still take place 
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in homes, exposing mothers and neonates to a greater risk 
of morbidity and mortality.3 Furthermore, preventable causes, 
such as postpartum haemorrhage, continue to be a major 
cause of maternal death, especially among home deliveries.4 
Over 70% of neonatal deaths occur during the first 3 days 
of life. All this evidence underscores the need to encourage 
institutional delivery to ensure proper medical care and 
attention during the birth of every child and critical periods after 
delivery. Therefore, the “proportion of births attended by skilled 
health personnel” is one of the two indicators adopted by the 
Royal Government of Bhutan for monitoring target 3.1 of the 
Sustainable Development Goals – “By 2030, reduce the global 
maternal mortality ratio to less than 70 per 100 000 live births”.5 
Similarly, the “proportion of births attended by skilled health 
personnel” has a direct impact on target 3.2 – “By 2030, end 
preventable deaths of newborns and children under 5 years of 
age, with all countries aiming to reduce neonatal mortality to at 
least as low as 12 per 1000 live births and under-5 mortality to 
at least 25 per 1000 live births”.5

While institutional delivery or the presence of a skilled 
birth attendant at delivery is one of the critical interventions 
for safe motherhood and neonatal care, lack of satisfactory 
empirical studies in the Bhutanese context leads to difficulty in 
understanding the determinants of institutional delivery, which is 
needed to inform appropriate policy on intervention. According 
to a study from one of the districts of Bhutan, and studies from 
neighbouring or similar countries, the most common potential 
explanatory factors for pregnant women using a skilled birth 
attendant or institutional delivery were the place of residence 
(urban versus rural),6–10 the distance from a health centre,6,11 
socioeconomic status,7–10,12 the age of the mother,9,10,13 the 
education level of the mother,7,9,10,6,13,14 the number of antenatal 
check-ups,7–10,12 religion7,8,10,12 and obstetric history.7,6,13,14 In this 
light, this study aimed to explore factors associated with home 
delivery in Bhutan. In this paper, home delivery is defined as 
delivery at home without a skilled birth attendant.

Methods

Study setting
Bhutan, with an estimated population of 720 679 in 2012, is 
a small landlocked country nestled in the eastern Himalayas 
between India and China.15 Health-care services in the country 
are provided by the government, through its three-tiered health-
care system comprising outreach clinics, sub-posts, and basic 
health units at the primary tier; hospitals at secondary level; and 
two regional referral hospitals and one national referral hospital at 
tertiary level at the apex of the system.16 All facilities, starting from 
basic health units, are equipped for institutional delivery. Lower-
level health facilities refer cases to higher-level facilities through 
either ambulance or helicopter services, whenever necessary as 
per the referral guidelines. Given the paucity of skilled health-care 
providers in the country, all expectant mothers are encouraged 
to visit a health facility for delivery. A home visit by health-care 
providers for skilled birth attendance is discouraged by policy 
except in emergency situations. As a result, almost all home 
deliveries in Bhutan take place without a skilled birth attendant. 
Usually the elder women of the family are the traditional 
attendants during home deliveries. However, to the knowledge 
of the authors, there is no published study on practices related 

to traditional attendance and birth preparedness among women 
who deliver at home in Bhutan.

Study design, population and sample
This study was a secondary analysis of the most recent data 
available, the National Health Survey (NHS) 2012 data set. 
The NHS 2012 covered 13 256 sampled households with 
urban–rural disaggregation and with representative samples 
from all 20 districts of Bhutan. The survey instruments consisted 
of five main questionnaires – the household questionnaire, 
the individual questionnaire, the women’s questionnaire, the 
immunization questionnaire and the violence against women 
questionnaire. The women’s module collected data related to 
reproductive and maternal health from children and women 
aged 10–49 years. The NHS 2012 reported that 2213 women 
aged 15–49 years had a live birth in the 2 years preceding the 
survey. All these women were included in this study.

Analysis
Since the NHS 2012 involved multistage sampling, a weighted 
analysis of data sets was carried out to calculate proportions and 
to estimate the unadjusted and adjusted prevalence ratios. The 
sample weights were calculated and appended to all data sets 
by the NHS 2012 team. Details about the calculations of sample 
weights are provided in the NHS 2012 report.3 The analyses for 
the present study were performed by using these sample weights 
already appended to the data sets. The proportions of coverage 
of institutional delivery were calculated up to district level. 
The associations between place of delivery and the potential 
explanatory factors such as the age of the mother, wealth 
quintile, education, residence (urban/rural), region, distance 
from a health centre, parity, frequency of antenatal care, marital 
status, controlling behaviour of a husband, and intimate partner 
violence were examined. Further, a log-binomial regression was 
fitted, with home delivery as an outcome variable and the age 
of mothers, wealth quintile, education level of mothers and their 
husbands, residence, region, distance to the health facility, parity 
and having four or more antenatal care visits as the potential 
explanatory factors. Although it was planned that only those 
factors that were significant in a bivariate model at P < 0.1 would 
be included to calculate adjusted prevalence ratios (aPRs), all 
factors were significant in a bivariate model at P < 0.05. In the 
log-binomial regression model, all statistical associations were 
considered to be significant at P < 0.05; STATA/IC 15 (StataCorp. 
2017. Stata Statistical Software: Release 15. College Station, 
TX: StataCorp LLC) was used for analysis.

The distance to health facilities was defined as the time 
taken to reach the nearest health facility, on foot, through 
another mode of transport or using a combination of both.3 
The respondents were asked to give the time taken when 
household members usually go to health facility. The wealth 
index constructed and appended to data sets by the NHS 2012 
team was used for the analyses in this paper. Details about the 
steps in the construction of the wealth index are provided in the 
NHS 2012 report.3

Ethical considerations
Administrative clearance for conducting the study was provided 
by the Ministry of Health and ethical approval was obtained 
from the Ministry of Health Research Ethics Board of Health. 
All personal identifiers were removed to ensure confidentiality, 
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and the need for informed consent was waived by the Research 
Ethics Board of Health, as the study involved only secondary 
analysis of a data set that had already been collected.

Results

Out of 2213 women aged 15–49 years who had a live birth in 
the 2 years preceding the survey, 73.7% had an institutional 
delivery. Coverage of institutional delivery ranged from 49.4% 
in Zhemgang district to 96.1% in Paro district.

Sociodemographic factors contributing to women’s 
choice of place of delivery
About 59.6% of women did not have any formal schooling 
and 40.4% had formal education (see Table 1). Almost three 
quarters of the women resided in a rural area, and there was 
almost equal distribution of women in the three regions of the 
country. About 40.6% of women lived within half an hour’s 
distance from the nearest health facility, while 26.1% lived more 
than an hour away from the nearest health facility. Of women 
who had a live birth in the 2 years preceding the survey, 33.7% 
had their first live birth, 29.6% had their second live birth, and 
36.6% had their third or subsequent live birth.

Only 4.5% of women in the richest quintile gave birth at 
home, while more than half of women in the poorest quintile 
did so (see Table 1). Similarly, women with a formal education 
level (primary and secondary or higher) were more likely to 
give birth at a health facility (86.8%) compared to women with 

no formal education/no education (65.2%). The older mothers 
aged 30–49 years were less likely (aPR: 0.79, 95% confidence 
interval [CI]: 0.70–0.88) to have a home delivery as compared 
to younger mothers aged 15–19 years; 95.4% of women living 
in urban areas and 66.1% of women living in rural areas gave 
birth at a health facility. While 86.7% of women living in western 
Bhutan gave birth at a health facility, only 56.6% gave birth at 
a health facility in the eastern part of the country. In addition 
to this, distance to the health facility also influenced where the 
women gave birth; 87.7% of women living within half an hour 
gave birth at a health facility, and this proportion decreased as 
the distance increased. Most women who gave birth for the first 
time chose a health facility (85.9%), while 75.4% of women with 
a second birth chose a health facility, and 59.9% of women 
delivering their third or subsequent child gave birth at a health 
facility.

Frequency of antenatal and postnatal care
While 79.0% of pregnant women, who had had four or more 
antenatal care visits had an institutional delivery, only 51.4% of 
pregnant women who had not had four or more antenatal care 
visits gave birth at a health facility. On the other hand, 83.0% 
of women who had had an institutional delivery had received 
postnatal care; only 46.3% of women who had a home delivery 
had received postnatal care.

Impressively, 97.9% of women had received at least one 
antenatal care session from health-care providers during their 
most recent pregnancy. However, only 74.6% had received 
postnatal care.
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a Details about the calculations of sample weights are provided in the National Health Survey 2012 report.3

Fig. 1. Weighted percentage of women aged 15–49 years who had a home delivery in the 2 years preceding the survey, 2012a
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Table 1. Sociodemographic characteristics and place of delivery of women who had a live birth in the 2 years preceding the survey

Characteristic n (unweighted %)
Place of delivery

Home, n (weighted %a) Institutional, n (weighted %a)
Total 2213 (100)  600 (26.3) 1613 (73.7)

Age of mother, yearsb

 15–29 1558 (70.4)  401 (25.0) 1157 (75.0)
 30–49  654 (29.6)  199 (30.2)  455 (69.8)

Wealth quintilec

 5 (richest)  389 (18.3)   21 (4.5)  368 (95.5)
 4  449 (21.2)   42 (7.0)  407 (93)
 3  410 (19.3)  107 (28.8)  303 (71.2)
 2  459 (21.6)  178 (39.4)  281 (60.6)
 1 (poorest)  415 (19.6)  229 (53.9)  186 (46.1)

Education of the motherd

 Primary and secondary or higher  889 (40.4)  125 (13.3)  764 (86.8)
 None/non-formal education 1311 (59.6)  471 (34.8)  840 (65.2)

Education of husbande

 Primary and secondary or higher 1084 (52.7)  161 (17.1)  923 (82.9)
 None/non-formal education  974 (47.3)  365 (35.4)  609 (64.6)

Residence
 Urban  563 (25.4)   37 (4.6)  526 (95.4)
 Rural 1650 (74.6)  563 (33.9) 1087 (66.1)

Region
 West  674 (30.5)   81 (13.3)  593 (86.7)
 Central  809 (36.6)  221 (28.8)  588 (71.3)
 East  730 (33.0)  298 (43.4)  432 (56.6)

Distance to health facility, hoursf

 <0.5  893 (40.6)  130 (12.3)  763 (87.7)
 0.5–1  731 (33.3)  218 (29.8)  513 (70.2)
 >1–3  494 (22.5)  209 (41.3)  285 (58.7)
 >3   79 (3.6)   38 (52.8)   41 (47.2)

Parity
 First live birth  746 (33.7)  113 (14.1)  633 (85.9)
 Second live birth  656 (29.6)  164 (24.6)  492 (75.4)
 Third or subsequent live birth  811 (36.6)  323 (40.2)  488 (59.9)

4 or more antenatal care visitsg

 Yes 1720 (79.9)  364 (21.0) 1356 (79.0)
 No  434 (20.1)  214 (48.6)  220 (51.4)

Marital statush

 Married/living together 2058 (93.0)  554 (26.2) 1504 (73.8)
 Single/divorced/widowed  154 (7.0)   46 (29.6)  108 (70.4)

Controlling behaviour of husbande,i

 No  680 (33.1)  170 (25.3)  510 (74.7)
 Yes 1376 (66.9)  384 (26.7)  992 (73.3)

Intimate partner violencee

 No 1951 (94.8)  533 (26.3) 1418 (73.7)
 Yes  107 (5.2)   21 (23.1)   86 (76.9)

a Details about the calculations of sample weights are provided in the National 
Health Survey 2012 report.3 

b 1 missing observation.
c 91 missing observations.
d 13 missing observations.

e Data only for women who are currently married/living together (15–49 years). 
f 16 missing observations.
g 59 missing observations.
h 1 missing observation.
i 2 missing observations.

Home delivery rate for 20 districts of Bhutan
Districts in the eastern and central regions of the country had 
a higher rate of home delivery compared to districts in the 

western side of the country (see Fig. 1). The district with the 
highest rate of home delivery was Zhemgang with 50.6%, and 
the district with the lowest rate was Paro with 3.9%. 
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Table 2. Bivariate and multivariable log-binomial regression of potential factors associated with home delivery

Characteristica

Unadjusted PR (weighted)b Adjusted PR (weighted)b

n PR (95% CI) P value PR (95% CI) P value
Age of mother, yearsc

 15–29 1558  1.0  1.0
 30–49  654  1.21 (1.05–1.40) 0.01  0.79 (0.70–0.88) <0.001

Wealth quintiled

 5 (richest)  389  1.0  1.0
 4  449  1.56 (0.90–2.70) 0.113  2.00 (0.66–6.06) 0.220
 3  410  6.41 (4.05–10.1) <0.001  5.17 (1.82–14.7) 0.002
 2  459  8.77 (5.61–13.7) <0.001  6.17 (2.18–17.5) 0.001
 1 (poorest)  415 12.00 (7.71–18.7) <0.001  7.35 (2.59–20.9) <0.001

Education of mothere

 Primary and secondary or higher  889  1.0  1.0
 None/non-formal education 1311  2.62 (2.19–3.15) <0.001  1.04 (0.91–1.19) 0.556

Education of husbandf

 Primary and secondary or higher 1084  1.0  1.0
 None/non-formal education  974  2.07 (1.78–2.40) <0.001  0.92 (0.82–1.02) 0.119

Residence
 Urban  563  1.0  1.0
 Rural 1650  7.41 (5.08–10.8) <0.001  2.87 (1.42–5.77) 0.003

Region
 West  674  1.0  1.0
 Central  809  2.16 (1.76–2.66) <0.001  1.00 (0.85–1.17) 0.962
 East  730  3.27 (2.73–3.90) <0.001  1.35 (1.17–1.55) <0.001

Distance to the health facility, hoursg

 <0.5  893  1.0  1.0
 0.5–1  731  2.43 (1.98–2.98) <0.001  0.94 (0.81–1.09) 0.425
 >1–3  494  3.36 (2.75–4.12) <0.001  1.02 (0.88–1.19) 0.750
 >3   79  4.30 (3.30–5.61) <0.001  1.11 (0.91–1.36) 0.288

Parity
 First birth  746  1.0  1.0
 Second birth  656  1.74 (1.40–2.16) <0.001  1.43 (1.20–1.69) <0.001
 Third or subsequent live birth  811  2.84 (2.35–3.44) <0.001  1.88 (1.60–2.22) <0.001

4 or more antenatal care visitsh

 Yes 1720  1.0  1.0
 No  434  2.32 (2.03–2.65) <0.001  1.50 (1.35–1.66) <0.001

CI: confidence interval; PR: prevalence ratio.
a Only variables included in the multivariable model are shown in the table; other 

variables included in the analysis were: marital status (married/living together 
versus single/divorced/widowed), controlling behaviour of husband (no versus 
yes), and intimate partner violence (no versus yes).

b Details about the calculations of sample weights are provided in the National 
Health Survey 2012 report.3

c 1 missing observation.
d 91 missing observations.
e 13 missing observations.
f Data only for women who are currently married/living together (15–49 years).
g 16 missing observations.
h 59 missing observations.

Log-binomial regression of determinants of home delivery
As shown in Table 2, women in the poorest quintile were 7.35 
times more likely to have a birth at home compared to women 
in the richest quintile (aPR: 7.35, 95% CI: 2.59–20.9).

Another significant difference was between the locations of 
residence; women in rural areas were 2.87 times (aPR: 2.87, 
95% CI: 1.42–5.77) more likely to give birth at home compared 
to women in urban areas. Similarly, women in the eastern 
region were 1.35 times (APR: 1.35, 95% CI: 1.17–1.55) more 
likely to have a home delivery compared to women living in the 
western region.

The other factors that seem to influence place of delivery are 
the parity and the number of antenatal care visits, especially 

four or more visits. The mothers giving birth for a third or sub-
sequent time were 1.88 times (aPR: 1.88, 95% CI: 1.60–2.22) 
more likely to give birth at home compared to mothers giving 
birth for the first time. Women who had fewer than four antenatal 
care visits were 1.5 times (aPR: 1.50, 95% CI: 1.35–1.66) more 
likely to give birth at home compared to those who had four or 
more antenatal care visits.

Discussion

About one third of women in Bhutan still deliver at home, without 
a skilled birth attendant, despite the efforts of the Ministry of 
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Health towards achieving an institutional delivery rate of 100%. In 
some districts, around half of women were found to be delivering 
at home. Nonetheless, the rate of institutional delivery in Bhutan 
is equivalent to the global rate of skilled birth attendance or 
institutional delivery, which was 78% in 2016.17 The rate was 
much higher than that of neighbouring countries. For example, 
the Bangladesh Demographic and Health Survey 2014 reports 
37% institutional delivery and 42% of births with a skilled birth 
attendant18 and Nepal had 35% institutional delivery as per the 
Nepal Demographic and Health Survey data sets of 2011.10

The analysis in this study showed that several factors were 
independently associated with women delivering at home. 
These were: the age of mothers, lower socioeconomic status, 
rural location, eastern location, non-first birth, and not having 
four or more antenatal visits.

The distance to a health facility was not significant in the 
final model; however, the unadjusted prevalence ratio shows 
that women living at a longer distance from a health facility 
are more likely to give birth at home. The insignificance in the 
final model may be because this variable “distance to health 
facility” in the NHS 2012 survey did not take into account the 
road accessibility and the mode of transportation the mothers 
have to use to get to the health facility.

The findings of the current study are similar to those of a 
district-level study carried out in Chukha, Bhutan, as well as the 
findings of other studies carried out elsewhere. For instance, 
the study from Chukha found that women from rural areas 
were 1.65 times more likely to deliver at home; the women 
who were delivering for the third or subsequent time were 
2.42 times more likely to deliver at home.6 Similarly, studies 
from neighbouring as well as other developing countries 
show an association between the place of delivery and 
lower socioeconomic status,7–10,12 rural location,6–10 non-first 
birth,7,6,13,14 and not having four or more antenatal visits.7–10,12

The capital city of Bhutan is located in the western region of 
the country and the districts of the western region are generally 
more developed than the eastern and central regions. As a 
result, almost all the development indicators are much better 
in the western region. For instance, the prevalence of stunting 
in 2015 was highest (29.1%) in eastern Bhutan, as compared 
to 16.2% in western and 18.5% in central Bhutan.19 Therefore, 
the observation that more women from the eastern region have 
a home delivery is in line with the trends in other development 
indicators of the country. Hence, focusing on the eastern region 
needs to be one of the priorities for improving the coverage 
of institutional delivery in particular, and improving all other 
indicators in general.

The coverage of institutional delivery in Bhutan has increased 
from 19.8% in 2000 to 73.7% in 2012.2,3 This achievement in turn 
has resulted in achievement of the MDG targets 4 and 5, with 
infant mortality rate and maternal mortality ratio at 30 per 1000 live 
births and 86 per 100 000 live births respectively, against MDG 
targets of 30 per 1000 live births and 140 per 100 000 live births 
respectively.2,3,16 Thus, Bhutan has made remarkable progress in 
the area of maternal and child heath over recent years. With an 
increase in coverage of institutional delivery, further improvement 
in the area of maternal and child health is possible.

There are some limitations to this study. Only data on factors 
assessed in the NHS 2012 survey were available for analysis. 
Thus, this study was not able to capture and assess other 
factors, such as language and cultural group, which may be 

important. Nonetheless, the data are nationally representative 
and robust data analysis was carried out. Therefore, it is 
hoped that the findings will be useful for changes of policy and 
practice, both within and beyond Bhutan.

The study has several implications. First, considering that the 
overall rate of home delivery of 26.3% is still high for a country that 
has been aiming for 100% institutional delivery ever since 2005, 
targeted interventions should be initiated and strengthened. The 
interventions should be focused on women of low socioeconomic 
status, the eastern region of the country, rural areas, and those 
delivering for the third or subsequent time. Second, the public or 
high-risk groups identified by this study should be educated on 
institutional delivery through conventional and folk media. Third, 
efforts should also be made to ensure that every pregnant woman 
receives at least four antenatal visits. Fourth, given that almost 
all women attend a health-care centre for at least one antenatal 
care visit, health-care providers should make extra efforts at 
the first antenatal contact to convince women of the advisability 
of institutional delivery, as well as subsequent antenatal care 
visits. Finally, considering that the coverage of postnatal care 
was found to be low in Bhutan and the majority of maternal and 
neonatal deaths occur within 48 hours of delivery, efforts need to 
be strengthened for coverage of postnatal care.
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