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Abstract

Background: Globally 3 million stillbirths occur per year, and Pakistan is ranked 3rd among the countries having the highest
burden. Despite being a major public health problem, efforts to reduce this figure are insufficient.
Objective: The aim of the study was to identify and measure the inequalities in stillbirth associated risk factors, causes and
fertility risk behaviors.
Methods: Data were derived from the Pakistan Demographic and Health Surveys (PDHS) 1990-2013. Inequalities on determinants were evaluated using rate differences and rate ratios; time trends computed with annualized reduction rate (ARR).
Results: Overall ARR determined for stillbirth was -12.52 percent per annum. The high ARR were recorded for mothers age
<20, urban areas, educated mothers and for highest wealth quintile. The relative inequalities were most pronounced for wealth
quintiles, education and age of mothers. Stillbirth causes were unexplained antepartum (33%), unexplained intrapartum (21%),
intrapartum asphyxia (21%) and antepartum maternal disorders (19%). The high fertility risk behavior was found in mothers
with age >34 and birth order >3.
Conclusion: The study concluded that to achieve gain in child survival, there is need to promote antenatal care, birth spacing,
and family planning programs in developing countries.
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Introduction
Stillbirths represent a devastating outcome of pregnancy,
and 3 million deaths occurred each year during intra-partum period, among these 98% of cases are from low and
middle income countries.1 In south Asia over a million of
stillbirths occurred in 2008.1 Stillbirths are mostly unseen
in world health monitoring reports, millennium development goals (MDGs) and countdown to 2015 monitoring

process.2 Global burden of disease estimates did not include disability adjusted life-years for perinatal mortality.3
The World Health Organisation's defines stillbirth as the
numbers with birth weights of 1000g or more after 28
weeks of gestation in less developed countries. In developed countries more than third of stillbirths occurred
after 22 and before 28 completed weeks of gestation.4 but
are hardly estimated in low-income countries.1,5
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In Pakistan, stillbirth rate is 32 per thousand deliveries,6
with estimated number of 167,040 stillbirths in the year
2012 based on total population (180 million) of Pakistan
and expected number of deliveries (2.9%).7,8 The direct
medical causes of stillbirths are documented as: congenital abnormalities, ante-partum haemorrhage, infection,
prematurity, maternal accident, prolonged labour, cord
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prolapse and malpresentation. Some of these direct medical causes are indicative of poor quality of care of services, clinical error and medical negligence.9 In Pakistan at
the community level, nearly two-third of deliveries continue to take place at home with more than 62% of all deliveries assisted by untrained birth attendants.10 Hence, in
a substantial number of cases the exact cause of stillbirth
remains unconfirmed with the communities explaining
stillbirths according to socio-cultural and religious beliefs.
The governmental health departments in low and middle income countries do not record stillbirths; it is surely
overlooked by funding bodies, policy makers, and local
communities. In Pakistan, despite considerable initiatives
undertaken over decades progress with respect to maternal and neonatal health indicators remains poor, and
country remained clearly 'off track' to reach the set targets of MDGs 2015.11 In post 2015 era to reduce the
stillbirths new targets were set for the countries within
the agenda of the Lancet Commission on Investing in
Health and the Sustainable Development Goals (SDGs)
to be met by 2035 and 2030.12,13 These targets include
less than 10 stillbirths per 1000 total births by 2035.12 To
complete the set targets and end the preventable perinatal
deaths, considerable efforts are required.
In Pakistan, due to slow progress in child survival programs and to achieve new targets, there is need to comprehend the determinants of stillbirths. To determine
the best performance scenario, we calculated the average
annual rate of reduction for risk factors associated with
stillbirths in Pakistan by using data from three national
surveys. The objectives of this study are also to measure
relative and absolute socio-economic and demographic
inequalities in stillbirths over time.
Methods
Data source
Data used in present study were obtained from three national surveys conducted in 1990-1991, 2006-2007 and
2012-2013 to calculate perinatal mortality, its causes and
high risk fertility behaviour across Pakistan. The registration system of Pakistan is incomplete and stillbirth rates
were figured form household surveys (Pakistan Demographic and Health Surveys, PDHS). The study protocol
does not raise any ethical issues; all data are freely avail-
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able from the MEASURE DHS website (www.measuredhs.com).
PDHS 1990-191 used three types of questionnaires, the
Household Questionnaire, the Woman's Questionnaire
and the Husband's Questionnaire, formatted on DHS
Model B Questionnaire developed for countries with low
contraceptive use. The two-stage stratified sampling technique was applied in survey and recorded response rate
was 96% for women and 78% for men. In 2006–2007
PDHS six types of questionnaires were used namely:
the Community, the Short Household, the Long household, the Women’s, the Maternal Verbal Autopsy, and
the Child Verbal Autopsy Questionnaires, formatted on
model questionnaires developed by the Measure DHS
program. A two stage-stratified cluster random sampling
method was designed in the survey with a total response
rate 98%. The PDHS 2012-2013 selected four types of
questionnaires: Household Questionnaire, Woman’s
Questionnaire, Man’s Questionnaire, and Community
Questionnaire, with two-stage stratified sample design.
The response rate recorded was 93% in women and 79%
in men. In all three surveys verbally informed consent
was taken and trained enumerators were selected to assemble information from households and respondents.
The comprehensive detail on contents of questionnaires,
sampling methodologies are available separately in three
national PDHS.
The information on the causes of stillbirth was obtained
from mothers of deceased children, doctors and from
health care workers during the 1990-2013 PDHS. The
standard infant and child verbal autopsy (VA) questionnaire14 were used, and a panel consensus with computer
allocation and manual assessments was applied to decide
the ultimate cause of demise. The International Classification of Diseases (ICD 10) coding system was used to
assign the final cause of death.
Model selection and uncertainty estimation
This study assess the determinants of stillbirths rates,
represented as deaths per 1,000 live births. The variables
evaluated in current study from above mentioned three
surveys data were: place of residence, education of mothers, wealth quintiles and age of mothers at birth, maternal fertility behaviour in term of single and multiple risk
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categories. Bivariate logistic regression analysis was per- jections of rates into the future. The annual rate of reformed and adjusted odds ratios (OR) with 95% CI were duction (ARR) in perinatal mortality for this study was
calculated. Level of significance was set at p<0.05.
calculated as:
To calculate the magnitude and trends in inequalities, rate
differences (highest- lowest) as absolute measures of inequality and rate ratios (highest/lowest) as relative measures of inequality for 2006-2007and 2012-2013 PDHS
were computed. The rate ratio is unit less and independent of average levels and scale, whereas the rate difference depends on both average levels and scale.15-17

Where LN is the natural logarithm, PMR is the perinatal
mortality rate, and t0 and t1 correspond to base year and
current year respectively.18 The statistical analyses were
calculated by using Microsoft Excel version 10 and SPSS
V. 17.

Results
Perinatal mortality rate
The annual rate of reduction is applied to calculate the The change in perinatal mortality along its critical detertrends in increase (e.g. improved coverage) or decrease minants age of mothers at birth, residence, education of
(e.g. reduced rate) in mortality rates, and to create pro- mothers and wealth quintiles are given in table 1 for two
national surveys 2006-2007 and 2012-2013.

Table 1: Stillbirth determinants with rate difference, rate ratios and annual rate of reduction
from the data obtained from two national surveys.
Characteristic

2006-07

2012-13

Annual Rate of
reduction
(2006-2013)

2006-07
Estimated (β)

Adj. OR (CI 95%)

2012-2013
p value

Estimated
(β)

Adj. OR (CI 95%)

p value

Age of Mother at
birth
<20

197

104

-10.65

-0.186

0.8307(0.6702-1.0297)

0.0904

-0.23

0.7979(0.6058-1.0509)

0.1081

20-29

145

65

-13.37

-0.555

0.5742(0.4563-0.7226)

0.0000 ***

-0.74

0.4779(0.3495-0.6534)

0.0000 ***

30-39

161

84

-10.84

-0.431

0.6498(0.5193-0.8130)

0.000164 ***

-0.46

0.6304(0.4713-0.8431)

0.00187 **

40-49
rate difference
rate ratio
Residence
Rural

228
83
1.57

127
62
1.95

-9.75
na
na

153

85

-9.8

Urban

173

51

-20.36

rate difference

20

34

na

rate ratio
Education of Mothers
No education
Primary
Middle
Secondary
Higher
rate difference
rate ratio
Wealth quintile
Lowest
Second
Middle
Fourth
Highest
rate difference
rate ratio
Total

1.13

1.67

na

158
154
169
173
145
28
1.19

87
70
64
54
37
50
2.35

-9.94
-13.14
-16.18
-19.41
-22.76
na
na

138
178
151
158
171
40
1.29
159

101
86
69
62
46
55
2.2
75

-5.2
-12.12
-13.05
-15.59
-21.88
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1

-0.147

0.8635(0.6805-1.0945)

1

0.226

0.55

1

0.101
0.071
0.182
0.210

-0.253
0.049
-0.148
-0.095

1.1065(0.8663-1.4132)
1.0734(0.8394-1.3726)
1.1992(0.9419-1.5268)
1.2335(0.9698-1.5689)
1

0.7761(0.6083-0.9903)
1.0498(0.8333-1.3226)
0.8622(0.6790-1.0949)
0.9097(0.7180-1.1525)
1

1.7285(1.2121-2.4885)

0.0028 **

1

0.4176
0.5725
0.1405
0.0872

0.0415 *
0.6801
0.2239
0.4331

0.91
0.67
0.58
0.40

0.85
0.67
0.43
0.32

2.4801(1.6705-3.6822)
1.9590(1.3021-2.9473)
1.7796(1.1756-2.6941)
1.4857(0.9686-2.2789)
1

2.33(1.6250-3.3408)
1.9514(1.3488-2.8232)
1.5371(1.0471-2.2563)
1.3708(0.9263-2.0285)
1

0.00000 ***
0.00125 **
0.00644 **
0.06972

0.00000 ***
0.000389 ***
0.028165 *
0.114708

-12.52
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The data on associated risk factors of stillbirth was not
generated in 1990-1991 PDHS. The annual reduction rate
in stillbirth is recorded -12.52 percent per annum. The
progress in perinatal mortality was recorded for all associated risk factors from 2006-2013. The annual reduction
rate recorded for mothers age <20 is -10.65 percent per
annum, with 40-49 is -9.75 percent per annum. The annual reduction rate was recorded in urban (-20.36 percent
per annum), rural (-9.80 percent per annum), uneducated mothers (-9.94 percent per annum), educated mothers (-22.76 percent per annum) and in lowest (-5.20 percent per annum), second (-12.12 percent per annum) and
highest (-21.88 percent per annum) wealth quintiles. The
rate difference (55) and relative inequalities (2.2) are most
pronounced for wealth quintiles and mothers education
(with rate difference 50 and rate ratio 2.35 for uneducated
mothers compared with higher education). The mother’s
age at birth has rate difference 62 and inequalities 1.95
for 40-49 compared with 20-29 years. The bivariate logistic regression analysis for perinatal mortality showed a

significant (p<0.05) association with residence (Adj OR=
1.728 95% 1.21-2.49) for 2012-13 survey. In both survey
periods, age of mothers at birth 20-29 (Adj OR= 0.574
95% CI 0.456-0.72; Adj OR= 0.477 95% CI 0.349-0.653)
and 30-39 years (Adj OR= 0.649 95% CI 0.519-0.813;
Adj OR= 0.630 95% CI 0.471-0.843) showed significant
(p<0.05) high risk of perinatal mortality. A significant
(p<0.05) association was observed between perinatal
mortality and uneducated (Adj OR= 2.480 95% CI 1.6703.682), primary (Adj OR= 1.959 95% CI 1.302-2.947)
and secondary (Adj OR= 1.779 95% CI 1.175-2.694)
education mothers for 2012-2013. In 2012-2013 survey
a highly significant (p<0.01) association was recorded
for lowest (Adj OR=2.33 95% CI 1.6250-3.340), second
(Adj OR=1.951 95% CI 1.348-2.82) and middle (Adj
OR=1.537 95% CI 1.047-2.256) wealth quintiles.
Causes of perinatal mortality
The causes of perinatal mortality from 1990-2013 survey
periods are shown in figure 1. The intrapartum and antepartum complications are major causes of stillbirth

Cause could not be
classified Congenital abnormality
1%
4%

Unexplained intrapartum
21%

Unexplained antepartum
33%

Antepartum maternal
disorders
19%

Antepartum probable
foetal problems
1%

Intrapartum asphyxia
related
21%

Figure1: Causes of Stillbirth reported in national surveys of Pakistan 2006-2013.
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High-risk fertility behaviour
Several demographic reports have directed that the survival chances of children are dependent on fertility pattern of her mothers. In current analysis, the variables
are defined as young mothers with age group <18,Old
mothers with age more than 34, birth interval less than
24 months and birth order more than 3 children. The
birth percentages in six year preceding the survey by various risk categories in three national surveys are shown in
figure 2. The births fall into any single high risk category
were found to be 55 % (1990-1991), 38% (2006-2007)
and 37% (2012-2013) for three national surveys. The major single high risk categories reported were age of mothers >34, birth order >3 and birth interval <24 months.
Births fall in multiple risk category were recorded 19 %,
24% and 21% respectively for three surveys from 19902013 PDHS.

The birth percentages in currently married women along
with risk category are shown in figure 2. The data collected during three national surveys identified sterilized
women not being in any risk category, who were found
engaged in family planning activities by using different
contraceptive methods and with prolonged abstinence.
The high multiple risk category was found age >34 and
birth order >3 with 20.8 % for 1990-1991 PDHS, 42%
for 2006-2007 PDHS, and 39% for 2012-2013 national
survey. The single high risk category of birth interval <
24 months and birth order > 3 were recorded in currently
married women for three surveys. The currently married
women falls in high single risk category was recorded
17.2 % for 1990-1991 PDHS and 30% for 2006-2007,
and 2012-2013 national surveys.

100
90
80

Percentage

70
60
50
40
30
20
10
0
Births in the 6
years preceding
the survey

Currently
married women

1990-1991

Birth interval <24 months and birth order >3
Age >34 and birth order >3
Age <18 and birth interval <24 months2
Birth interval <24 months
Mother’s age <18
Not in any high-risk category

Births in the 6
years preceding
the survey

Currently
married women

2006-2007

Births in the 6
years preceding
the survey

Currently
married women

2012-2013

Age >34 and birth interval <24 months and birth order >3
Age >34 and birth interval <24 months
Birth order >3
Mother’s age >34
First-order births between age 18 and age 34

Figure 2: Birth percentages among women in six years preceding the survey and currently married
women, who were to conceive a child at the time of survey by various risk categories from the data obtained
from three national surveys.
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Discussion
Stillbirth is a major but often neglected public health
issue. The population based data derived from national
surveys of country allowed us to assess risk categories
of stillbirth that will require further investigation in future studies. The current findings indicated high stillbirth
rates in Pakistan and identified the risk categories which
were uneducated women, those who have lowest wealth
quintiles, old age and those who are living in remote areas
where they did not have access to any health services, as
previously reported.19-23 The development and implementation of number of maternal and child health programs
at national level to date do not have significant role in
increase or decrease of inequalities, and annualized reduction rate has not pronounced decline to reach the set
targets for 2035.
Comparing stillbirth rates with risk factors shows that
most of the variables did not significantly associated in
2006-2007 survey period, while for 2012-2013 survey
these variables are significantly associated. One of the
reasons of this contrary in the result of both surveys stillbirth rate may because of high degree of sampling variation and differences by background characteristics. The
2006-2007 PDHS did not include an event “calendar” for
recording the pregnancy losses that had occurred in the
five years preceding the survey, while it had been recorded for 2012-2013 PDHS.
The relative inequalities in perinatal mortality increases
between wealth quintile and education of mothers for the
2012-2013 survey periods compared to 2006-2007. This
increase leads to reduction in stillbirth with improvement
in wealth quintiles and education of mother. The results
showed that stillbirth rate significantly differ between lowest wealth quintiles, uneducated, older aged mothers and
those living in deprived areas. The socio-economic status
of mother is one of the major risk factor of stillbirth,
reflects with reports from developing countries.14,25-30 In
India several studies had reported significant association
of wealth status with stillbirth.31,32 A study conducted in
five developing countries recorded lack of formal education increases the relative risk of stillbirths.33 Other studies in Nigeria, recorded statistically significant association
between uneducated mothers and stillbirth.34 A number
of reports from Ghana and Brazil recorded signification
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association between uneducated poor mothers and stillbirth.31,35-40
The uneducated mother with lowest wealth quintiles has
about two-fold risk of perinatal deaths as compared to
educated mothers with high wealth quintiles. Existing
evidence supports the fact that overall health seeking
behavior of the more educated mother is much better
than those of parturient with low levels of education or
no formal education, as recorded in previous studies.41-43
Education tends to minimize the challenges of low socioe-conomic status and lack of knowledge amongst the
females.41,44
The Government of Pakistan and many international
donors have implemented various programs to improve
mother and child health. Considerable policy change occurred in the last decade by adding newborns care into
existing community-based maternal and child packages
delivered by the Lady Health Worker Program. National
Maternal, Newborns and Child Health (MNCH) Communication Strategy Framework were developed under
the MNCH Program.45 The U.S. Agency for International
Development (USAID) funded project Pakistan Initiative
for Mothers and Newborns (PAIMAN) results reported
significant reductions instillbirth.46 The implementation
of these programs in the country by using large financial
and personnel resources will be helpful to improve the
newborns survival and will be important to sensibly assess their future performance in terms of coverage and
effectiveness. A combination of challenges has prevented
progress, such as humanitarian disaster and political instability, policy to programme gaps and demand/supply
barriers like geographic and socio-cultural obstacles that
prevent care seeking.47
Despite the number of programs that have been initiated
in the country to reduce stillbirth rate, Pakistan was reported as worst performer out of 186 countries having
highest rate of stillbirths at the end of year 2015.45 The
perinatal deaths in Pakistan are 43.1 per 1,000 total births
a rate higher than that compared to global rate (18.4 stillbirths per 1000 total births).45 Although worldwide stillbirth rates have decreased slightly, the average annual rate
of reduction (ARR) of stillbirths (2.0%) has been far
slower than that for either maternal (3.0%) or post-neonatal mortality of children younger than 5 years (4.5%).45
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The major causes of stillbirth identified in national surveys were unexplained antepartum (33%), unexplained
intrapartum (21%), intrapartum asphyxia (21%) and
antepartum maternal disorders (19%). The findings are
in accordance with developed countries having high socio-economic status and health services. The risk factors
for antepartum stillbirth reported in previous studies are
absence of pre-birth care, hemorrhage, hypertensive disorder, and small-for-gestational age babies.19-21,23 Several
studies conducted to identify causes of perinatal deaths
reported 3.1-25% were due to intrapartum and trauma.48,49
In Tanzania asphyxia-related causes (25%),49 intrauterine
asphyxia (21%) in Thailand50 and intrauterine asphyxia
(16.7%) in West Bengal.48 Similarly to present investigation, previous studies recorded 3.8-57.4% of perinatal
mortality were unclassifiable with unknown causes.51,52 In
Bangladesh (49%)and Nepal (47%) half of the all perinatal mortalities are reported with unknown causes.12,53
Similarly in Nigeria (38.8%)54 and India (18%)25 causes
of perinatal deaths were unidentified. A study conducted in Ghana recorded unexplained causes of antepartum
(57.4%) and intrapartum (31.5%) deaths.51 Nevertheless, the identification of causes of perinatal mortalities
for number of cases are never been established.51,55,56
Moreover, majority of these factors are preventable and
focused efforts on part of health care providers are required.57
The present results indicated mothers with birth interval less than 24 months, birth order more than 3, age of
mothers >34 and<18 are at high risk category, which are
in agreement with other reported studies.58-60 Only a few
studies have examined the risks of older maternal age on
birth outcomes by parity.61-64 In contrast to present findings no differential effect of parity on the risk of stillbirth
in older mothers was recorded.62-63,65 The healthy timings
and spacing of pregnancies initiative66 should be measured as a precedence in Pakistan because of its importance for mothers and newborns health; hence the role
health care providers in promoting health interventions
is needed. The areas with high stillbirths and poor health
services strategies should target the peri-partum period
for maximal reduction.1 The current results can be useful
for designing appropriate interventions that will improve
obstetric practices and reduce the enormity stillbirth burden in Pakistan.
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Conclusion
Stillbirths vary significantly by socio-demographic variables. The current results concluded that in order to
achieve gain in child survival there is dare need to promote antenatal care, birth spacing and family planning
programs. The development of clear guidelines, suitable
classification system to assign causes of death, training
of health care personnel to solve complications during
parturition in developing countries is required.
Conflict of interest
The authors declared no potential conflicts of interest
with respect to the research, authorship, and/or publication of this article.
Funding
None.
Research Ethics Committee
The study protocol does not raise any ethical issues; all
data are freely available from the MEASURE DHS website (www.measuredhs.com).
Author’s contribution
KA, GN and MQ designed the study. GN and KA carried search, data analysis and manuscript preparation. MQ
advised on methods and interpretation of findings. MQ
reviewed the manuscript. All authors have participated in
the study and concur with the submission and subsequent
revisions submitted the corresponding author.
References
1. Lawn J, Blencowe H, Pattinson R, et al. Stillbirths:
Where? When? Why? How to make the data count? Lancet. 2011; 377:1448-63.
2. World Health Organization, UNICEF. Countdown to
2015 decade report (2000–2010): taking stock of maternal, newborn and child survival. Geneva: WHO; 2010.
3. Murray CJL, Lopez AD, editors. The global burden of
disease: a comprehensive assessment of mortality and
disability from diseases, injuries, and risk factors in 1990
and projected to 2020. Cambridge: Harvard University
Press; 1996.
4. Flenady V, Middleton P, Smith GC, et al. The Lancet’s
Stillbirths Series steering committee. Stillbirths: the way
forward in high-income countries. Lancet. 2011; published
online April 14. DOI:10.1016/S0140-6736(11)60064-0.

African Health Sciences Vol 19 Issue 1, March, 2019

5. Froen JF, Gordijn SJ, Abdel-Aleem H, et al. Making
stillbirths count, making numbers talk-issues in data collection for stillbirths. BMC Pregnancy Childbirth. 2009; 9:
58.
6. McClure EM, Pasha O, Goudar SS, Chomba E, Garces
A, Tshefu A, et al. Epidemiology of stillbirth in low-middle income countries: a Global Network Study. Acta obstetricia et gynecologica Scandinavica. 2011;90:1379-85.
7. UNFPA. State of world population 2013 - Motherhood in Childhood: Facing the challenge of adolescent
pregnancy. United Nation's Population Fund; 2013.
8. Ministry of Health. ProceduresManual For District
Health Information System (DHIS). Islamabad: National
Health Information Resource Center (NHIRC), Ministry
of Health, Pakistan; 2009.
9. Oyebode F. Clinical errors and medical negligence. Advances Psychiatr Treatment. 2006; 12: 221-7. PubMed.
10. National Institute of Population Studies. Pakistan Demographic and Health Survey 2006-07. Ministry of Population Welfare, Government of Pakistan; 2007.
11. The Partnership for Maternal Newborn & Child
Health. Analysing Commitments to Advance the Global
Strategy for Women's and Children's Health: The PMNCH
2011 Report. Geneva: 2011.
12. WHO. World Health Assembly closes. Geneva: World
Health Organization, 2014. http://www.who.int/mediacentre/news/releases/2014/WHA-20140524/en/ (accessed Sept 25, 2014).
13. Jamison DT, Summers LH, Alleyne G, et al. Global
health 2035: a world converging within a generation. Lancet. 2013; 382: 1898–955. PubMed.
14. Anker M, Black RE, Coldham C, Kalter H, Quigley
MA, Ross D, Snow RW. A standard verbal autopsy method for investigating causes of death in infants and children. Geneva: World Health Organization; 2008.
15. Evans T, Whiteheard M, Diderichsen F, Bhuiya AMW.
Measuring disparities in Health: methods and indicators.
In Challanging Inequalities in health, from ethics to action. New York: Oxford University Press; 2001:49–67.
16. Houweling TA, Kunst AE, Huisman M, Mackenbach
JP. Using relative and absolute measures for monitoring
health inequalities: experiences from cross-national analyses on maternal and child health. Int J Equity Health. 2007;
6:15.
17. Moser K, Frost C, Leon DA. Comparing health inequalities across time and place–rate ratios and rate differ-

African Health Sciences Vol 19 Issue 1, March, 2019

ences lead to different conclusions: analysis of cross-sectional data from 22 countries 1991–2001. Int J Epidemiol.
2007; 36(6):1285–1291.
18. Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn
JE, Rudan I, Campbell H, Cibulskis R, Li M, et al. Global,
regional, and national causes of child mortality: an updated systematic analysis for 2010 with time trends since
2000. Lancet. 2012; 379(9832):2151–2161.
19. Getahun D, Ananth CV, Kinzler WL. Risk factors for
antepartum and intrapartum stillbirth: a population-based
study. Am J Obstet Gynecol. 2007;196(6):499–507.
20. Evers AC, Nikkels PG, Brouwers HA, Boon J, van
Egmond-Linden A, Hart C, et al. Substandard care in antepartum term stillbirths: prospective cohort study. Acta
Obstet Gynecol Scand. 2011;90(12):1416–22.
21. Flenady V, Koopmans L, Middleton P, Froen JF,
Smith GC, Gibbons K, et al. Major risk factors for stillbirth in high-income countries: a systematic review and
meta-analysis. Lancet. 2011;377(9774):1331–40.
22. Mavalankar DV, Trivedi CR, Gray RH. Levels and risk
factors for perinatal mortality in Ahmedabad, India. Bull
World Health Organ. 1991;69(4):435–42.
23. Ashish KC, Nelin V, Wrammert J, Ewald U, Vitrakoti
R, Baral GN, Målqvist M. Risk factors for antepartum
stillbirth: a case-control study in Nepal. BMC Pregnancy
and Childbirth. 2015;15:146.
24. Di Mario S, Say L, Lincetto O. Risk factors for stillbirth in developing countries: a systematic review of the
literature. Sex Transm Dis. 2007;34:S11–21.
25. Engmann C, Walega P, Aborigo RA, Adongo P, Moyer CA, Lavasani L, et al. Stillbirths and early neonatal
mortality in rural Northern Ghana. Trop Med Int Health.
2012;17:272–82. PubMed.
26. Cripe SM, Phung TT, Nguyen TPL, Williams MA.
Risk factors associated with stillbirth in Thai Nguyen
Province, Vietnam. J Trop Pediatr. 2007;53:66–7. PubMed.
27. Lee AC, Mullany LC, Tielsch JM, Katz J, Khatry SK,
Leclerq SC, et al. Community-based stillbirth rates and
risk factors in rural Sarlahi, Nepal. Int J Gynaecol Obstet.
2011;113:199–204.
28. Graner S, Klingberg Allvin M, Phuc HD, Krantz G,
Mogren I. The panorama and outcomes of pregnancies
within a well-defined population in rural Vietnam 1999–
2004. Int J Behav Med. 2009;16:269–77. PubMed.
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