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Objectives: Stillbirth is a common adverse pregnancy outcome that represents a distressing and traumatic event for women and their
partners. The aim of this study was to identify factors associated with stillbirth in ever-pregnant women in Nepal.
Methods: This study utilized the individual women’s dataset from the Nepal Demographic and Health Survey, conducted in 2016. The
dependent variable of interest was whether women had at least 1 stillbirth during their lifetime. The associations between independent variables and the dependent variable of the study were analyzed using a multiple logistic regression model.
Results: Among 8918 ever-pregnant women aged 15-49 years, 488 had experienced at least 1 stillbirth during their lifetime, representing 5.5% of the total. After adjusting each factor for the confounding effects of other factors, maternal age, maternal education,
place of residence, and sub-region remained significantly associated with having experienced stillbirth.
Conclusions: Stillbirth continues to be a major problem among women, especially those with higher maternal age, those who are illiterate, and residents of certain geographical regions. To minimize stillbirth in Nepal, plans and policies should be focused on women
with low education levels and residents of rural areas, especially in the western mountain and far-western hill regions.
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INTRODUCTION
Stillbirth is a common adverse outcome of pregnancy that
contributes considerably to poor maternal health. Globally,
each year, 2.65 million babies (birth weight ≥1000 g or ≥28
weeks of gestation) are born dead [1]. It has been found that
98% of these deaths occurred in developing countries, primarily in low-resource settings. Worldwide, from 1995 to 2009, the
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stillbirth rate declined by 14.0%, representing a 1.1% decrease
per year; however, this improvement mainly occurred in developed countries, rather than in developing countries [1,2]. In
Nepal, the rate of stillbirth has been declining in recent years.
It has been reported that the national rate of stillbirth was
18.0 per 1000 live births in 2015 [3]. There exist pronounced
spatial variations in stillbirth in Nepal, and the stillbirth rate is
as high as 35.4 per 1000 births in Sarlahi, a rural district of Nepal [4].
There are several common risk factors for stillbirth in developing and developed countries. Maternal age (>35 years or
<20 years), lack of education, socioeconomic characteristics,
lack of antenatal care (ANC), history of stillbirth, hypertension,
smoking, obesity, and diseases such as syphilis and malaria are
some common factors contributing to stillbirth [5,6]. There is a
need for studies on stillbirth and related factors in developing
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countries [7]. In these settings, recent efforts have been made
to classify stillbirth by the sign of maceration, with a distinction between ante-partum (death of babies occurring more
than 12 hours before delivery) and intra-partum (death occurring less than 12 hours before delivery) stillbirth. The rate of
ante-partum stillbirth is influenced by maternal health and
the quality of ANC, whereas intra-partum stillbirth is assumed
to reflect the quality of obstetric and delivery care. In this setting, more than half of stillbirths may be intra-partum [8,9].
Since stillbirths involve loss of life, they can be viewed as
tragic. Furthermore, many parents face psychological effects
after stillbirth, including anxiety and depression, post-traumatic stress disorder, and stigmatization [10]. In addition,
women who have experienced stillbirth are more likely to experience it again in later pregnancies [11].
Controlling and preventing stillbirth is of great importance
for achieving the target of 12 or fewer stillbirths per 1000
births in every country by 2035, as proposed by Global Every
Newborn Action Plan by the 67th WHO Assembly [12]. Knowledge of the relative importance of the various factors affecting
stillbirth in developing countries such as Nepal is lacking. Very
few studies have been conducted, based on data from some
districts and a few hospitals, but no study has been conducted
based on national data on stillbirth in Nepal [5,13]. Obtaining
basic data on the factors influencing stillbirth will facilitate the
development of better public health interventions to reduce
these preventable deaths and to improve maternal health. The
objective of our study was therefore to explore various factors
associated with stillbirth in ever-pregnant women in Nepal.

METHODS
This study analyzed data from the Nepal Demographic and
Health Survey (NDHS) 2016, which is a national representative
cross-sectional survey conducted every 5 years. The NDHS
2016 was based on multistage stratified cluster sampling with
subjects sampled from villages and municipalities within 75
districts of Nepal. In the first stage, the probability-proportional-to-size-strategy was used to select the enumeration areas
(EAs), which were wards in rural areas and sub-wards in urban
areas. In the second stage, random sampling was used to select households from EAs. The 2016 survey interviewed 10 826
households, including 12 674 women aged 15-49 years. The
details of data collection are available elsewhere [14]. Among
12 674 women, 8918 women aged 15-49 years had experi-

enced at least 1 pregnancy outcome during their lifetime.
Thus 3756 women who had never been pregnant prior to the
survey were excluded from the data analysis. Maternal age,
maternal occupation, use of tobacco, maternal and paternal
education, wealth index, cooking fuel, residence, and sub-regions were included as factors potentially associated with stillbirth. Women were categorized by age as: 15-24, 25-29, 30-39,
and 40-49 years. Maternal occupation status was classified as:
not working, agriculture, and others (e.g., professional/technical/managerial, clerical, sales and service, skilled/unskilled labor). Mothers who reported smoking cigarettes, pipes, or bidis
or chewing/snuffing tobacco were classified as using tobacco.
Maternal and paternal education status was classified as: no
education, primary education, and secondary or higher education. Participants were classified by wealth status as: poor
(poorest and poor), middle, and rich (richer and richest). Cooking fuel was classified as: relatively non-polluting (e.g., biogas,
electricity, natural gases, liquefied petroleum gas [LPG]) and
relatively polluting (e.g., kerosene, coal, ignites, charcoal,
wood, straw, agricultural crops, animal dung). As mentioned
above, participants were classified by the wealth index into 3
sub-groups: poor, middle, and rich. These 3 sub-groups were
based on materials and goods consumed by the household,
ranging from durable goods such as televisions, bicycles, and
cars to housing-related characteristics, such as the presence of
a source of drinking water, food, toilet facilities, and agricultural and flooring materials. Households in which sufficient supplies of food, water, hand-washing materials, agricultural crops
and fields for production, and other consumer goods were
present for only 6 months were classified as poor. Households
in which those goods and supplies sufficed for 6-12 months
were classified as middle income, while households with sufficient food and other goods, including consumer goods, for 12
months or more were categorized as rich.

Statistical Analysis
Logistic regression analysis was performed to identify the
strength of the associations between the independent variables and the outcome of the study. First, the selected independent variables were included in the model individually to
examine their univariate relationships with the outcome.
Then, variables that were significant in the univariate analysis
were included in the multiple logistic regression models. Next,
multivariate logistic regression models were constructed to
identify significant associations. Adjusted odds ratios (aORs),
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Table 1. Factors associated with stillbirth
Characteristics

Women who had stillbirth

cOR (95% CI)

aOR (95% CI)

1702 (98.0)

1.00 (reference)

1.00 (reference)

61 (3.2)

1828 (96.8)

1.67 (1.09, 2.55)

1.69 (1.10, 2.59)

200 (6.3)

2951 (93.7)

3.39 (2.35, 4.90)

3.38 (2.31, 4.95)

193 (9.0)

1949 (91.0)

4.96 (3.42, 7.18)

4.78 (3.21, 7.13)

Not working

72 (4.0)

1726 (96.0)

1.00 (reference)

1.00 (reference)

Agriculture

333 (6.2)

5026 (93.8)

1.59 (1.22, 2.06)

1.57 (0.64, 1.80)

83 (4.7)

1678 (95.3)

1.19 (0.86, 1.64)

1.05 (0.76, 1.47)

No

366 (5.1)

6845 (94.9)

1.00 (reference)

1.00 (reference)

Yes

122 (7.1)

1585 (92.9)

1.44 (1.16, 1.78)

1.07 (0.69, 1.17)

326 (7.2)

4175 (92.8)

1.00 (reference)

1.00 (reference)

Primary

91 (5.5)

1569 (94.5)

0.74 (0.58, 0.94)

1.02 (0.79, 1.33)

Secondary or higher

71 (2.6)

2686 (97.4)

0.34 (0.26, 0.44)

0.53 (0.39, 0.74)

Yes (n=488)

No (n=8430)

34 (2.0)

25-29
30-39
40-49

Age (y)
15-24

<0.001

Maternal occupation

Other (office)

<0.001

Tobacco use

<0.001

Maternal education
No education

<0.001

Paternal education

<0.001

No education

126 (7.1)

1657 (92.9)

1.00 (reference)

1.00 (reference)

Primary

133 (6.1)

2036 (93.9)

0.86 (0.67, 1.11)

0.98 (0.76, 1.28)

Secondary or higher

229 (4.6)

4737 (95.4)

0.64 (0.51, 0.80)

0.76 (0.81, 1.38)

238 (6.8)

3266 (93.2)

1.00 (reference)

1.00 (reference)

97 (5.8)

1565 (94.2)

0.85 (0.67, 1.09)

0.94 (0.72, 1.22)

153 (4.1)

3599 (95.9)

0.58 (0.47, 0.72)

0.75 (0.54, 1.03)

75 (3.7)

1928 (96.3)

1.00 (reference)

1.00 (reference)

413 (6.0)

6502 (94.0)

1.63 (1.27, 2.10)

1.07 (0.69, 1.35)

Urban

96 (3.9)

2344 (96.1)

1.00 (reference)

1.00 (reference)

Rural

392 (6.1)

6086 (93.9)

1.57 (1.25, 1.98)

1.31 (1.00, 1.72)

Eastern mountain

37 (7.3)

467 (92.7)

1.00 (reference)

1.00 (reference)

Central mountain

20 (4.4)

439 (95.6)

0.58 (0.33, 1.01)

0.50 (0.28, 0.89)

Western mountain

42 (8.4)

460 (91.6)

1.15 (0.73, 1.83)

1.12 (0.70, 1.80)

Eastern hill

44 (6.3)

657 (93.7)

0.85 (0.54, 1.33)

0.84 (0.53, 1.33)

Central hill

21 (2.9)

714 (97.1)

0.37 (0.21, 0.64)

0.43 (0.24, 0.77)

Western hill

36 (4.5)

771 (95.5)

0.59 (0.37, 0.95)

0.63 (0.39, 1.03)

Mid-western hill

39 (6.1)

602 (93.9)

0.82 (0.51, 1.30)

0.83 (0.52, 1.34)

Far-western hill

50 (8.3)

549 (91.7)

1.15 (0.74, 1.79)

1.12 (0.71, 1.76)

Eastern Terai

39 (4.6)

815 (95.4)

0.76 (0.38, 0.96)

0.73 (0.45, 1.20)

Central Terai

32 (3.6)

862 (96.4)

0.47 (0.29, 0.76)

0.50 (0.30, 0.84)

Western Terai

50 (6.1)

775 (93.9)

0.81 (0.52, 1.26)

0.98 (0.61, 1.57)

Mid-western Terai

43 (5.7)

711 (94.3)

0.76 (0.48, 1.20)

0.86 (0.54, 1.38)

Far-western Terai

35 (5.4)

608 (94.6)

0.73 (0.45, 1.17)

0.86 (0.52, 1.41)

Wealth index
Poor
Middle
Rich

<0.001

Cooking fuel
Relatively non-polluting
Relatively polluting

<0.001

Residence

<0.001

Sub-regions

<0.001

Values are presented as number (%).
cOR, crude odds ratio; CI, confidence interval; aOR, adjusted odds ratio.
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together with 95% confidence intervals (CIs), were used to
quantify the independent relationships between the independent and dependent variables. Furthermore, the strength of
the model was formulated the logit of the probability p-value
that a woman had at least 1 stillbirth during her lifetime as an
additive linear function of predictors, as follows:
(1)
In this model, is the expected probability, α is the intercept,
through are variables, and through are regression
coefficients. This model also provides 95% CIs for the outcome
for each risk factor adjusted for other risk factors using the
sum contrasts method [15]. The 95% CIs based on sum contrasts have the advantage of providing a simple criterion for
classifying levels of the factor into 3 groups according to
whether each corresponding 95% CI exceeds, crosses, or is below the overall percent of the specified causal group in each
category compared with the overall percent. All statistical
analyses were carried out using the R version 3.5.1 (https://
cran.r-project.org/bin/windows/base/old/3.5.1/). The p-values
<0.05 were considered to indicate statistical significance.

30

p<0.001

p<0.001

RESULTS
Among 8918 ever-pregnant women aged 15-49 years, 488
had experienced at least 1 stillbirth during their lifetime. Table 1
shows the factors associated with stillbirth among ever-pregnant women in Nepal. Approximately 5.5% of total women had
experienced a stillbirth, and stillbirth was associated with advanced age, maternal occupation, tobacco use, maternal education, parental education, economic status of the family, cooking fuel, residency, and region of residency. Women aged 4049 years (aOR, 4.78; 95% CI, 3.21 to 7.13) had a higher chance of
stillbirth. Furthermore, women who worked in an office were
less likely to experience stillbirth (aOR, 1.05; 95% CI, 0.76 to 1.47)
than those who worked in agriculture (aOR, 1.57; 95% CI, 0.64
to 1.80). Similarly, maternal education was also associated with
stillbirth. Women who had attained a secondary or higher level
of education (aOR, 0.53; 95% CI, 0.39 to 0.74) had a lower chance
of stillbirth than those with a primary level of education (aOR,
1.02; 95% CI, 0.79 to 1.33). Moreover, women who used relatively polluting cooking fuels had a higher risk of stillbirth (aOR,
1.07; 95% CI, 0.69 to 1.35) than their counterparts. Women
who lived in rural areas of Nepal had a higher chance of still-

p<0.001

p<0.001
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Figure 1. Crude and adjusted percent with 95% confidence intervals of the women who had at least 1 stillbirth during their lifetime. 1: far western hill; 2: western mountain; 3: eastern mountain; 4: western Terai; 5: mid-western Terai; 6: far-western Terai; 7:
mid-western hill; 8: eastern hill; 9: eastern Terai; 10: western hill; 11: central mountain; 12: central Terai; 13: central hill.
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birth (aOR, 1.31; 95% CI, 1.00 to 1.72) than those who lived in
urban areas. Likewise, women who were from the western
mountain region (aOR, 1.12; 95% CI, 0.70 to 1.80) and the farwestern hill region (aOR, 1.12; 95% CI, 0.71 to 1.76) had a higher chance of stillbirth. All variables were significantly associated with stillbirth (p<0.001). The proportion of women who had
experienced stillbirth was highest in the age group of 40-49
years (9.0%), followed by 30-39 years (6.3%). Stillbirth was most
common among those working in the agriculture sector (6.2%),
and roughly 7% of tobacco users had experienced stillbirth. A
history of stillbirth was highest among women with no formal
education (7.2%). Similarly, the proportion of women who had
experienced stillbirth was highest among those whose husbands had no formal education (7.1%). In terms of the wealth
index, stillbirth was found to be most common in women belonging to the poor class (6.8%). Furthermore, 6.0% of the
women who used relatively polluting cooking fuels, such as kerosene and wood, had a history of stillbirth. The occurrence of
stillbirth was found to be high among women residing in rural
areas (6.1%). Of the 13 sub-regions, women who lived in the
western mountain, far-western hill, and eastern mountain districts had stillbirth rates of 8.4%, 8.3%, and 7.3%, respectively.
Figure 1 shows crude and adjusted percentages, with 95%
CIs, of women who had at least 1 stillbirth during their lifetime. Furthermore, the figure shows results from fitting the logistic model for women who had at least 1 stillbirth, using
age, education, place of residence, and sub-region as predictors. The risk of having experienced stillbirth increased with
maternal age, and the proportion of women who had experienced miscarriage was highest among those aged 40 years
and above. Similarly, the risk of stillbirth was found to be highest in women who were illiterate. Furthermore, residing in rural areas was found to be related to stillbirth. As shown in Figure 1, women living in rural areas were more likely to have experienced stillbirth than those living in urban areas. In the
context of the 13 sub-regions, women from the far-western
hill and western mountain regions had a significantly higher
percentage of stillbirths. However, the central mountain, central hill, and central Terai (flatland) sub-regions had significantly lower stillbirth rates.

DISCUSSION
This study revealed that maternal age, place of residence,
maternal education, and sub-region of residence were signifi-
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cantly related to the likelihood of having experienced stillbirth
in Nepal. Stillbirth was found to be more common among older women. Our findings are consistent with those of several
studies conducted in various countries; namely, increased maternal age is a significant risk factor for stillbirth [13,16]. This
study showed that the risk of stillbirth was higher among
women above 40 years and lower among those aged 15-24
years. This may have been because older women have had
more pregnancies, each with a risk of stillbirth. Residing in rural areas has been found to be a factor significantly associated
with stillbirth, and this finding is supported by a previous
study conducted in Nepal [5]. The majority of the rural areas of
Nepal had a high level of illiteracy, lack of health awareness,
low socioeconomic status, insufficient transportation facilities,
insufficient accessibility of health facilities, a lack of health service utilization, and a lack of trained health personnel. Therefore, women from these areas are more likely to experience
stillbirth [17,18].
Uneducated women or those with only primary education
were more likely to have experienced a stillbirth than educated women. Our finding agrees with those of a study conducted in Canada and studies conducted in developing countries
that found a significant association between stillbirth and maternal education at all gestational ages [19,20]. This association may exist because educated mothers are more conscious
about maternal health, the importance of a balanced diet, and
the need for ANC visits, and may be more likely to be aware of
unhealthy behaviors like smoking and alcohol drinking. Out of
the 13 subregions, women from the far-western hill and western mountain regions were significantly more likely to have
experienced stillbirth than women from the central mountain,
central hill, and central Terai regions. The difficult terrain, lack
of transportation and road infrastructure facilities, and lack of
health service facilities, as well as the poor economy and scarcity of food for long periods are responsible for stillbirths
among women in these regions [21,22]. The husband’s involvement is an essential factor during pregnancy, birth preparedness, and delivery at a health facility [23]. However, most
of the husbands from these areas are migrants to India looking for employment [24].
Cooking fuel has been related to stillbirth in many studies;
for example, a study conducted in India reported that the risk
of stillbirth was significantly higher among women who used
firewood for cooking than among those who used LPG [25].
However, the present study did not find this factor to be sig-
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nificant in the multivariate analysis. The use of tobacco was
not found to be significantly associated with stillbirth in the
study. However, tobacco use has been found to be a relevant
factor in developed and developing countries [26,27]. According a study conducted in northeast Tanzania [28], low paternal
education was strongly associated with stillbirth. However, in
this study, paternal education was not associated with stillbirth in the multivariate analysis.
Our study had a few limitations. Firstly, we used secondary
data, so it was not possible to evaluate other factors associated with stillbirth. Secondly, there is a chance of some response
bias, as participants may have been vulnerable to recall bias
and social desirability bias.
This study demonstrated that the major factors associated
with women having experienced stillbirth in Nepal include increased maternal age, residing in rural areas, lack of maternal
education, and living in the western mountain and the farwestern hill regions. Stillbirth remains a major public health
problem in Nepal. To minimize stillbirth in Nepal, plans and
policies should be focused on women with low education and
mothers living in rural areas, with a special emphasis on women residing in the western mountain and far-western hill regions.
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