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plications are important factors influencing pregnancy outcomes but rarely captured
Afghanistan Mortality Survey (AMS) is one of few surveys with this information.
Methods: We used data from the 2010 AMS that included a full pregnancy history
and verbal autopsy. Our sample included the most recent live birth or stillbirth of
13 834 women aged 12‐49 years in the three years preceding the survey. Multivariable
Poisson regression was used to identify sociodemographic, maternal, and health care
utilisation risk factors for stillbirth.
Results: The risk of stillbirth was increased among women in the Central Highlands
(aRR: 3.01, 95% CI 1.35, 6.70) and of Nuristani ethnicity (aRR: 9.15, 95% CI 2.95,
28.74). Women who did not receive antenatal care had three times increased risk of
stillbirth (aRR: 3.03, 95% CI 1.73, 5.30), while high‐quality antenatal care was impor‐
tant for reducing the risk of intrapartum stillbirth. Bleeding, infection, headache, and
reduced fetal movements were antenatal complications strongly associated with
stillbirth. Reduced fetal movements in the delivery period increased stillbirth risk by
almost seven (aRR: 6.82, 95% CI 4.20, 11.10). Facility births had a higher risk of still‐
births overall (aRR: 1.55, 95% CI 1.12, 2.16), but not for intrapartum stillbirths.
Conclusions: Targeted interventions are needed to improve access and utilisation of
services for high‐risk groups. Early detection of complications through improved
quality of antenatal and obstetric care is imperative. We demonstrate the potential of
household surveys to provide country‐specific evidence on stillbirth risk factors for
LMICs where data are lacking.
KEYWORDS

Afghanistan, Demographic and Health Survey, fetal death, household surveys, low‐ and
middle‐income country, perinatal death, risk factor, stillbirth
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Statistics Organisation. The design produced a sample representa‐
tive at the country level for rural and urban areas, and for the North,

A major challenge for stillbirth prevention in low‐ and middle‐income

Central, and South geographical domains that are regroupings of

countries (LMIC), where the largest burden lies, is the lack of ade‐

eight geographical regions (Figure 1). The rural areas of Kandahar,

quate data to identify and quantify major risk factors at the national

Helmand, and Zabul provinces in the South were not surveyed for

1

level. Existing studies have been predominantly with women who

security reasons. Overall, the survey covered 87% of the population;

have had contact with the formal health care system, 2 and while pro‐

the 13% not surveyed belonged mostly to the South zone.9

spective, population‐based studies such as those from demographic

We used data from three questionnaires in the AMS, the house‐

surveillance sites in LMICs are increasing,3,4 there are no national‐

hold, women's, and verbal autopsy (VA) questionnaires, based on

level data for many countries.1 This lack of data on country‐specific

the DHS model questionnaires developed by the DHS programme

risk factors makes it challenging to direct attention to stillbirth at a

and adapted for Afghanistan. The women's questionnaire collected

national level and for countries to prioritise programmatic and policy

information from ever‐married women aged 12‐49 years including

areas for action to reduce stillbirths.

background characteristics and a complete pregnancy history which

In 2009, Afghanistan was among the top ten nations accounting

captured all pregnancies and their outcomes in a woman's lifetime.

for almost two‐thirds of the global stillbirth burden, and by 2015,

Among women who gave birth in the preceding 5 years, the wom‐

little improvement was observed. 5,6 The annual reduction in still‐

en's questionnaires captured maternal health care utilisation includ‐

births between 2000 and 2015 in Afghanistan was only 1.9%.6 The

ing antenatal, delivery, and postnatal care for the mother's last live

stillbirth rate remains high at 27 per 1000 births—six times that of

birth or stillbirth. The VA questionnaire was completed for each

high‐income settings, yet there are no published studies to under‐

death that occurred in the preceding 3 years.

stand stillbirths in this context. Stillbirths have not been a public

In total, 22 351 households were interviewed, which included

health priority in Afghanistan partly because of the absence of ev‐

47 848 women aged 12‐49 years, yielding a response of 98%. We

idence on the major factors contributing to these deaths. The UN's

limited our analysis to all women's births within the last three years,

2016 Global Strategy for Women's, Children's and Adolescent's

giving a base of 17 215 births. We merged data from the VA with the

Health now includes reduction in the stillbirth rate as a core indica‐

women's and household data so that selected variables not avail‐

tor, and the 2014 Every Newborn Action Plan set the first‐ever tar‐

able in the pregnancy histories for stillbirths could be included (fetal

gets to reduce stillbirths to 12 per 1000 births by 2030 which was

sex, multiple pregnancy, and timing of the stillbirth). We further

endorsed by 190 countries, including Afghanistan.7 It is therefore

restricted our sample to mothers’ most recent birth, giving a sam‐

both timely and crucial to investigate stillbirths in this high‐burden

ple of 13 844 women/births (13 528 live births and 316 stillbirths),

country.

and then corrected any misclassification between miscarriages,

The 2010 Afghanistan Mortality Survey (AMS) was a modified,

stillbirths, or early neonatal deaths using the VA data. This gave a

special Demographic and Health Survey (DHS) and one of a few

final sample of 13 834 births (13 523 live births and 311 stillbirths).

nationally representative surveys conducted in a LMIC in the last

Details on this procedure are available in the Appendix S1.

10 years that collected health service utilisation data for stillbirths
and also included a verbal autopsy.8 The country's unique and di‐
verse socio‐cultural, linguistic, and geographical characteristics in
addition to the current complex humanitarian situation make the
need for context‐specific data imperative (Box 1). The objective of

2.2 | Study variables
2.2.1 | Dependent variable: pregnancy outcome

this study was to identify key maternal, obstetric, and health care

Our main outcome variable was pregnancy outcome for the moth‐

utilisation factors associated with stillbirth in Afghanistan, and

ers’ most recent pregnancy and was coded as stillbirth or live birth

to demonstrate the potential of a modified DHS to provide coun‐

(see Appendix S1 for detail). We used the definition of stillbirth to be

try‐specific evidence on risk factors for stillbirth if applied in other

a late fetal death at ≥28 weeks’ gestation as recommended by the

LMICs.

WHO for international comparisons. The 2010 AMS recorded ges‐
tational age in months so we used seven months or more as our cut‐

2 | M E TH O DS
2.1 | Data sources
Data for this analysis are from the 2010 Afghanistan Mortality
Survey.9 This was the country's first nationally representative

off. We defined intrapartum stillbirths as those stillbirths where the
mother reported no signs of skin maceration based on the VA data.

2.2.2 | Independent variables and
analytical framework

household survey and currently the only national, population‐based

We included individual, household, and community‐level explana‐

survey that collected women's health service utilisation for stillbirth.

tory variables based on those identified in the literature as having

The survey adopted a two‐stage sampling design based on the 2011

an important effect on stillbirth, and availability in the 2010 AMS

Population and Housing Census preparatory frame from the Central

data set1,10 (see Appendix S1). To guide the analysis, we developed
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BOX 1 Afghanistan country context and health situation
Afghanistan is a culturally rich nation located in south‐central Asia sharing borders with six different countries, the longest being with
Pakistan. The country's 34 provinces comprise a diverse range of ethnicities, languages, and geographical terrains. It is mostly a moun‐
tainous landscape with the Hindu Kush mountain range dividing the country from the north‐east to the south‐west into three distinct
regions—the mountainous central highlands, the south‐west plateaus characterised by deserts, and the smaller and most fertile north‐
ern plains. The current population is estimated to be approximately 30 million. Afghanistan is one of the least developed nations in the
world, ranked 169 out of 188 nations on the Human Development Index in 2015. About one‐third (37%) of the population lives below
the poverty line, and this has remained unchanged since 2007‐2008. Afghanistan has a very young population structure with 48% aged
under 15 years and an average life expectancy of only 60 years. Fertility rates are high with an average of 5.3 children in 2015—a slight
increase from 5.1 in 2010.9,16 Adult literacy rates remain low at 31%, particularly among females (males 45%; females 17%).
Afghanistan has faced over four decades of ongoing conflict, unstable governance, and population displacement which continues. In
2016, the conflict led to the displacement of over half a million people, more than half of whom were children, and an unexpected influx
of over one million Afghan refugees and returnees from Pakistan. It is estimated that over nine million people have limited or no access
to essential health services, straining an already weak and recovering health system. The impact of the conflict on access to health ser‐
vices and health education for women and their families is, therefore, particularly challenging.
Since its release from Taliban rule in 2002, immense efforts have been made by the Afghan government and international community to
repair and strengthen the health system. Although rates of maternal and child deaths continue to be some of the highest in the world,
there have been some encouraging improvements; maternal mortality has declined from 1600 deaths per 100 000 in 2002 to 327 per
100 000 in 2010; however, a 2013 analysis suggests these rates may be inaccurate and could be around 885 per 100 000 live births.
Recent estimates for under‐five child mortality suggest around 70 deaths per 1000 live births and a neonatal mortality rate of 40 per
1000 live births. In 2015, 18% of women received the recommended four or more ANC visits and 50% reported attendance of a skilled
birth attendant at their most recent birth, an increase from 34% in 2010.9 Despite these improvements, there remains inadequate access
to, and utilisation of, ANC and quality obstetric care services, 28 with stark inequities in access between urban and rural areas and across
regions.17 Health system challenges exist around sufficient numbers of female health care providers and the costs of health services and
treatment. There are also additional contextual challenges and social and cultural norms surrounding women's low levels of autonomy
and education that directly impact on care‐seeking delays and child health outcomes. 27

an analytical framework by adapting existing frameworks.11,12 This

1; and model 3 included factors related to the delivery period (com‐

framework mapped explanatory variables according to proximity

plications during the delivery period and delivery care), having ad‐

to the outcome as distal, intermediate, and proximal determinants

justed for the variables from the first two stages. In the first model,

(Figure S2) and represented three defined time periods—pre‐con‐

no P‐value criterion was used for including variables, but for subse‐

ception, pregnancy, and childbirth.

quent models (model 2 and model 3), only variables with P ≥ 0.20
from the previous model were included into the next stage. Wealth,

2.3 | Statistical analysis

maternal age and education, fetal sex, and multiple gestation were
considered important factors and were retained in the models re‐

All analyses were performed using Stata/SE version 14.2. For the

gardless of their P‐values. All other variables were removed one at

binary outcome, stillbirth, we used Poisson regression models with a

time, starting with the highest P‐value, until only those who had

log link function to estimate relative risks. All models were weighted

P ≤ 0.05 remained. Multi‐collinearity was checked using variance

using sample weights to account for the complex survey design, and

inflation factors. Area under the curve (AUC) and calibration plots

adjusted standard errors were used to obtain Wald test P‐values and

were used to assess model performance. We used the same model

95% confidence intervals.

building approach for identifying independent risk factors for intra‐

We fitted univariable models and built three multivariable re‐

partum stillbirth.

gression models to examine the association between stillbirth and
the explanatory variables. We applied a sequential approach13 based
on the three stages of pregnancy (Figure S2): model 1 included

3 | R E S U LT S

variables from the pre‐conception period (community‐level, socio‐
economic, environmental, and maternal factors); model 2 included

We included 13 834 births, of which 311 were stillbirths and 13 523

factors related to the pregnancy period (antenatal care and preg‐

were live births (23 stillbirths per 1000 total births; Table S2). Most

nancy complications), having adjusted for the variables from stage

women resided in rural areas (80.9%), were married (99.5%), and

|
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had no formal education (89.4%). First‐time mothers comprised

and education were not. First and higher order pregnancies, multiple

16% of the sample; however, fertility was high with over 40% of

gestation, previous pregnancy loss, and not receiving ANC were all

women having at least five children prior to the index pregnancy.

associated with stillbirth (Table 1).

Approximately 5% had experienced a previous pregnancy loss. Over

Table 2 shows the multivariable results of factors associated

one‐third (36.0%) of women had not received antenatal care (ANC)

with stillbirth. Factors associated with stillbirth in the pre‐preg‐

for their last birth, while 16% had the recommended four or more

nancy period (model 1) were region of residence, ethnicity, pre‐

visits. Quality of ANC was generally low, with most women receiv‐

vious pregnancy loss, and primiparity. In particular, women in the

ing less than five of the nine recommended services. Only one‐third

Central Highlands and South‐Eastern regions had twice the risk of

of births took place at a health facility with a skilled birth atten‐

stillbirth and women of Nuristani ethnicity were ten times more

dant, and <2% of births were caesarean. Almost two‐thirds (60.6%)

likely to experience stillbirth. Once pregnant, taking into account

of stillbirths occurred during the intrapartum period, although the

utilisation of ANC and pregnancy complications, region of res‐

timing was unknown for nearly 20%. The most frequent maternal

idence was no longer associated with stillbirth, but ethnicity re‐

conditions during pregnancy were headaches, possible hypertension

mained, with Nuristani women having over nine times increased

or infection, and bleeding. Common complications in the delivery

risk of stillbirth (model 2). Not receiving any ANC during pregnancy

period were headaches, blurry vision, possible hypertension or in‐

increased the likelihood of stillbirth by almost three times, while

fection, excessive bleeding, and prolonged labour/malpresentation.

women who experienced possible infection, bleeding, and head‐

About 1% of women in the pregnancy and delivery periods reported

ache during their pregnancy had approximately twice the risk of

reduced fetal movements (Table S2).

stillbirth, and women experiencing reduced fetal movements were

Disparities in stillbirth rates across the eight geographical re‐

almost four times more likely to have a stillbirth. Factors inde‐

gions were high, ranging from 13 per 1000 births in the Northern

pendently associated with stillbirth in the delivery period (model 3)

regions to over 40 per 1000 births in the Central Highlands (Table 1).

were, again, region of residence, ethnicity, previous pregnancy loss,

In the univariate analysis, region of residence, ethnicity, and mater‐

first and multiple pregnancies, not receiving ANC, and giving birth

nal age were strongly associated with stillbirth, but wealth quintile

in a health facility. The same pregnancy complications increased

FIGURE 1

Map of Afghanistan showing geographical regions and provinces (Figure courtesy of Mr Rafiqul Haider)
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2010

Univariable results of factors associated with stillbirth for women's most recent birth in the preceding three years, Afghanistan

Total pregnancy outcomes
(weighted)

Stillbirths

All births

Stillbirth rate

Unadjusted

N (%)

N (%)

per 1000 total births

RR (95% CI)

311 (2.2)

a

13 834 (100)

22.5

Community level
Residence
Urban

49 (15.7)

2636 (19.1)

18.5

1.00 (Reference)

Rural

262 (84.3)

11 198 (80.9)

23.4

1.26 (0.90, 1.77)

North‐Eastern

34 (10.9)

2081 (15.0)

16.3

1.00 (Reference)

Northern

28 (9.0)

2145 (15.5)

13.0

0.80 (0.45, 1.42)

Western

37 (12.0)

1841 (13.3)

20.3

1.25 (0.72, 2.16)

Central Highland

20 (6.4)

430 (3.1)

46.6

2.86 (1.34, 6.12)

Capital

58 (18.6)

2635 (19.1)

21.9

1.35 (0.82, 2.21)

Region

Eastern

79 (26.5)

2472 (17.8)

32.1

1.97 (0.94, 4.16)

Southern

16 (5.2)

906 (6.6)

17.8

1.09 (0.62, 1.92)

South‐Eastern

39 (12.5)

1324 (9.6)

29.3

1.80 (1.12, 2.88)

Ethnicity1
76 (24.3)

4386 (31.7)

17.2

1.00 (Reference)

Pashtun

Tajik

127 (40.9)

5992 (43.4)

21.2

1.23 (0.90, 1.69)

Hazara

30 (9.5)

1125 (8.1)

26.3

1.53 (0.90, 2.60)

Uzbek

24 (7.6)

1218 (8.8)

19.4

1.13 (0.66, 1.94)

Nuristani

35 (11.3)

189 (1.4)

186.0

10.80 (3.67, 31.77)

Pashai

10 (3.1)

318 (2.3)

30.2

1.75 (0.86, 3.57)

Baloch/Turkmen/Other

10 (3.3)

595 (4.3)

17.2

1.00 (0.43, 2.32)

2828 (20.4)

20.4

1.07 (0.70, 1.762)

Socio‐economic and environmental
Wealth quintile
Lowest

58 (18.5)

Second

76 (24.5)

2817 (20.4)

27.0

1.41 (0.99, 2.03)

Middle

75 (24.0)

2757 (19.9)

27.1

1.47 (1.01, 2.12)

Fourth

51 (16.4)

2736 (19.8)

18.7

0.98 (0.66, 1.45)

Highest

52 (16.6)

2696 (19.5)

19.1

1.00 (Reference)

Marital status
Currently married

311 (100.0)

Previously married

0 (0.7)

13 769 (99.5)
65.4 (0.5)

‐

‐

‐

‐

Maternal education
No education or madrassa

12 372 (89.4)

23.4

1.59 (0.99, 2.55)

22 (6.9)

1463 (10.6)

14.8

1.00 (Reference)

Improved water source

150 (48.3)

7653 (55.4)

19.6

1.00 (Reference)

Unimproved water source

161 (51.7)

6158 (44.6)

26.1

1.33 (0.95, 1.86)

Improved sanitation
facility

117 (37.5)

5043 (36.5)

23.1

1.00 (Reference)

Unimproved sanitation
facility/other

194 (62.5)

8781 (63.5)

22.1

0.96 (0.59, 1.56)

Any educationb

289 (93.1)

Source of drinking water2

Sanitation facility3

(Continues)
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(Continued)
Stillbirths

All births

Stillbirth rate

Unadjusted

N (%)

N (%)

per 1000 total births

RR (95% CI)

Fuel used for cooking4
Clean fuel/no food cooked
in house

49 (15.8)

2783 (20.2)

17.7

1.00 (Reference)

262 (84.2)

11 024 (79.8)

7.6

1.34 (0.94, 1.91)

Female

124 (42.0)

6280 (45.4)

19.8

1.00 (Reference)

Male

172 (58.0)

7538 (54.6)

22.8

1.15 (0.88, 1.51)

285 (96.8)

13 684 (99.0)

20.9

1.00 (Reference)

70.2

3.37 (1.62, 6.98)

Solid fuel/other
Maternal and fetal characteristics
Sex of baby5

Pregnancy type

6

Singleton
Multiple

9 (3.2)

133 (1.0)

Maternal age (years)
12‐18

22 (7.1)

1209 (8.7)

18.3

0.99 (0.53, 1.87)

19‐24

92 (29.6)

5013 (36.2)

18.4

1.00 (Reference)

25‐34

134 (43.0)

5666 (41.0)

23.6

1.28 (0.88, 1.87)

63 (20.2)

1947 (14.1)

32.3

1.76 (1.26, 2.45)

58 (18.5)

2165 (15.7)

26.6

1.64 (1.10, 2.45)

≥35
Pregnancy order
First pregnancy
2nd‐4th pregnancy
≥5th pregnancy
Pregnancy interval

98 (31.5)

6046 (43.7)

16.2

1.00 (Reference)

156 (50.0)

5623 (40.6)

27.7

1.71 (1.30, 2.24)

58 (18.5)

2165 (15.7)

26.6

1.35 (0.89, 2.04)

c

First pregnancy
<18 months
18‐58 months
≥59 months

42 (13.5)

1664 (12.0)

25.2

1.28 (0.81, 2.05)

181 (58.0)

9174 (66.3)

19.7

1.00 (Reference)

31 (10.0)

831 (6.0)

37.3

1.90 (1.25, 2.87)

Previous pregnancy loss
Nod

270 (86.8)

Yes

41 (13.2)

13 080 (94.6)
754 (5.5)

20.6

1.00 (Reference)

54.4

2.63 (1.87, 3.71)

Antenatal care
Number of ANC visitsc, 7
None
1

145 (47.3)

4969 (36.2)

29.1

1.58 (0.98, 2.55)

43 (14.2)

1912 (13.9)

22.7

1.23 (0.74, 2.04)

2‐3

76 (24.9)

4575 (33.3)

16.7

0.90 (0.60, 1.36)

4 or more

42 (13.7)

2272 (16.6)

18.4

1.00 (Reference)

47 (15.4)

2569 (18.7)

18.5

1.00 (Reference)

Second trimester

61 (19.9)

3721 (27.1)

16.5

0.89 (0.60, 1.34)

Third trimester

55 (17.8)

2459 (17.9)

22.3

1.21 (0.77, 1.89)

145 (46.9)

4969 (36.2)

29.1

1.58 (0.99, 2.52)

160 (51.5)

8413 (60.9)

19.0

1.00 (Reference)

6 (2.0)

432 (3.1)

14.1

0.74 (0.29, 1.89)

145 (46.5)

4969 (36.0)

29.1

1.53 (1.07, 2.18)

Timing of first ANC visitc,8
First trimester

No ANC
ANC provider

c, 9

Trained provider e
Untrained provider
No ANC

f

Place of ANC c
(Continues)
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(Continued)

Health facility/clinic
Home/multiple providers/
other
No ANC
ANC components

Stillbirths

All births

Stillbirth rate

Unadjusted

N (%)

N (%)

per 1000 total births

RR (95% CI)

142 (45.5)

7694 (55.6)

18.4

1.00 (Reference)

25 (7.9)

1171 (8.5)

21.1

1.14 (0.63, 2.07)

145 (46.5)

4969 (35.9)

29.1

1.58 (1.11, 2.26)

51 (16.4)

3481 (25.3)

14.6

0.58 (0.42, 0.80)

c,g

Weighed10
11

Blood pressure taken

151 (48.6)

7932 (57.5)

19.0

0.70 (0.50, 0.98)

Urine sample takenl2

66 (21.2)

2920 (21.2)

22.5

1.00 (0.74, 1.36)

Blood sample taken13

72 (23.1)

2742 (19.9)

26.2

1.21 (0.90, 1.63)

103 (33.1)

5290 (38.3)

19.4

0.80 (0.56, 1.13)

Took intestinal parasite
drugs15

11 (3.7)

580 (4.2)

19.7

0.87 (0.41, 1.85)

Told signs of pregnancy
complications16

56 (18.1)

2888 (20.9)

19.2

0.83 (0.59, 1.17)

Told where to go for
complications17

47 (15.2)

2416 (17.5)

19.6

0.85 (0.58, 1.24)

Received 2 + tetanus
injections18

113 (36.4)

6868 (49.8)

16.4

0.58 (0.42, 0.80)

139 (45.3)

7115 (51.9)

19.5

1.40 (0.86, 2.29)

Given/bought iron
tablets14

ANC quality scoreh
Low (0‐5)
High (6‐9)

23 (7.4)

1636 (11.9)

13.9

1.00 (Reference)

145 (47.3)

4969 (36.2)

29.1

2.10 (1.34, 3.29)

No

258 (83.0)

12 102 (87.5)

21.3

1.00 (Reference)

Yes

53 (17.0)

1733 (12.5)

30.6

1.45 (1.00, 2.09)

No

279 (89.7)

12 891 (93.2)

Yes

32 (10.3)

No ANC
Pregnancy complications
Headache

Blurry vision
943 (6.8)

21.6

1.00 (Reference)

34.1

1.58 (1.05, 2.38)

21.4

1.00 (Reference)

48.4

2.26 (1.41, 3.60)

Bleeding or spotting
No

285 (91.7)

Yes

26 (8.3)

13 300 (96.1)
534 (3.9)

Probable hypertensioni
No

278 (89.5)

12 827 (92.7)

21.7

1.00 (Reference)

Yes

33 (10.5)

1007 (7.3)

32.5

1.50 (0.97, 2.32)

No

279 (89.7)

13 079 (94.5)

21.3

1.00 (Reference)

Yes

32 (10.3)

755 (5.5)

42.6

2.00 (1.35, 2.96)

No

291 (93.7)

13 152 (4.9)

22.2

1.00 (Reference)

Yes

20 (6.3)

682 (4.9)

28.8

1.30 (0.83, 2.03)

21.8

1.00 (Reference)

81.5

3.73 (1.99, 7.94)

Probable infection

j

Anaemia or thin/weak blood

Reduced or no fetal movement
No

299 (96.1)

Yes

12 (3.9)

13 684 (98.9)
150 (1.1)
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(Continued)
Stillbirths

All births

Stillbirth rate

Unadjusted

N (%)

N (%)

per 1000 total births

RR (95% CI)

No

294.8 (94.8)

13 424 (97.0)

22.0

1.00 (Reference)

Yes

16.3 (5.2)

39.8

1.81 (0.83, 3.95)

Too early contractions
410 (3.0)

Abdominal pain
No

276 (88.6)

12 275 (88.7)

22.5

1.00 (Reference)

Yes

35 (11.4)

1559 (11.3)

22.7

1.01 (0.64, 1.59)

304 (97.8)

13 595 (98.3)

22.4

1.00 (Reference)

240 (1.7)

28.0

1.25 (0.59, 2.66)

112 (2.2)

4965 (36.1)

22.5

1.00 (Reference)

189 (60.9)

8488 (61.7)

22.3

1.01 (0.70, 1.45)

10 (3.2)

306 (2.2)

32.6

1.47 (0.71, 3.04)

No

201 (64.8)

9108 (66.0)

22.0

1.00 (Reference)

Yes

109 (35.2)

4702 (34.0)

23.1

1.05 (0.73, 1.51)

263 (86.0)

12 867 (94.2)

Fainted/unconsciousness
No
Yes

7 (2.2)

Delivery care
Birth attendant19
Skilled providere
Unskilled provider

f

No one
Delivered in health facility

20

Mode of delivery c,21
Vaginal

20.5

1.00 (Reference)

Caesarean section

19 (6.3)

238 (1.7)

80.6

3.95 (2.02, 7.69)

Instrumental (forceps or
vacuum)

24 (7.8)

560 (4.1)

42.5

2.12 (1.33, 3.37)

No

192 (61.7)

9023 (65.2)

21.3

1.00 (Reference)

Yes

119 (38.3)

4811 (34.8)

24.8

1.16 (0.82, 1.66)

No

238 (76.6)

11 390 (82.3)

20.9

1.00 (Reference)

Yes

73 (23.4)

2444 (17.7)

29.8

1.42 (1.01, 1.99)

No

217 (69.7)

11 907 (86.1)

18.2

1.00 (Reference)

Yes

94 (30.3)

1927 (13.9)

48.9

2.69 (2.07, 3.50)

No

240 (77.2)

11 594 (83.8)

20.7

1.00 (Reference)

Yes

71 (22.8)

2240 (16.2)

31.6

1.53 (1.05, 2.22)

No

237 (76.1)

12 039 (87.0)

19.7

1.00 (Reference)

Yes

74 (23.9)

1796 (13.0)

41.5

2.11 (1.59, 2.81)

Complications in delivery period
Headache

Blurry vision

Excessive bleedingc

Probable hypertension

Probable infection

Prolonged/obstructed labour/malpresentation
No

271 (87.1)

Yes

40 (12.9)

12 844 (92.8)
990 (7.2)

21.1

1.00 (Reference)

40.5

1.96 (1.33, 2.89)

21.6

1.00 (Reference)

36.9

1.71 (1.03, 2.85)

Water broke too early
No

280 (90.2)

Yes

31 (9.8)

13 005 (94.0)
829 (6.0)

(Continues)
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(Continued)
Stillbirths

All births

Stillbirth rate

Unadjusted

N (%)

N (%)

per 1000 total births

RR (95% CI)

13 678 (98.9)

20.7

1.00 (Reference)

177.2

8.56 (5.51, 13.3)

Reduced or no fetal movement
No

283 (91.1)

Yes

28 (8.9)

157 (1.1)

No

182 (58.5)

9568 (69.2)

19.0

1.00 (Reference)

Yes

129 (41.5)

4267 (30.8)

30.3

1.59 (1.24, 2.04)

No

289 (93.0)

13 202 (95.4)

21.9

1.00 (Reference)

Yes

22 (7.0)

34.7

1.58 (0.97, 2.58)

Lower abdominal pain

Fainting/unconsciousness
632 (4.6)

ANC, antenatal care; RR, risk ratio.
Missing values (unweighted observations): 1n=11; 2n=24, 3n=9, 4 n = 23, 5 n = 16, 6n=49, 7 n = 122, 8 n = 118, 9 n = 22, 10 n = 58, 11 n = 48, 12 n = 65, 13
n = 69, 14 n = 20, 15 n = 133, 16 n = 49, 17 n = 10, 18 n = 133, 19 n = 78, 20 n = 29, 21 n = 230.
a
N = 13 834 unless otherwise indicated.
b
Any education refers to any primary, secondary, or higher level of education.
c
These variables were not included in the multivariable analyses. ANC variables not included due to multi‐collinearity with quality of ANC. Delivery
assistant was not included due to collinearity with place of delivery. Mode of delivery not included as these are procedures might have occurred after
the outcome. Severe bleeding during labour was not included as it was unknown if this was pre‐ or post‐partum haemorrhage and may have occurred
after the outcome.
d
Includes first pregnancies.
e
Skilled/trained provider refers to doctor, nurse, or midwife.
f
Unskilled/untrained provider refers to traditional birth attendant (TBA), community health worker (CHW), relative, or friend.
g
Reference category are those who did not receive the intervention.
h
ANC quality score calculated by number of components received out of a total of 9 components (1—weight taken, 2—blood pressure taken, 3—blood
sample taken, 4—urine sample taken, 5—informed signs of pregnancy complications, 6—informed where to seek care for complications, 7—received
2 + tetanus injections, 8—received iron/folic acid, and 9—received anti‐helminths).
i
Probable hypertension was based on mother's report of convulsions/fits/shaking/eclampsia/pre‐eclampsia and/or swelling/oedema.
j
Probable infection was based on mother's report of high fever and/or foul‐smelling vaginal discharge.

the risk of stillbirth, except that the effect of reduced or no fetal

regions (Table S3, Figures S3‐S4) and found that Nuristani women

movement as a pregnancy complication was reduced. This is likely

had the largest proportion of women who did not receive any ANC

due to the inclusion of reduced or no fetal movement as a delivery

(89%) and the lowest levels of skilled birth attendance (2.5%) for

complication in the final model, which was now the factor with the

their last pregnancy. The highest proportion of women receiving

highest relative risk, increasing stillbirth risk by nearly seven times.

low‐quality ANC were residents of the Capital and Northern region

Across all models, Nuristani women consistently had a higher risk

(Figure S3). The South‐Eastern, Western, and Central Highlands re‐

of stillbirth with at least nine times higher risk of stillbirth than the

gions had the most women who did not receive any ANC. Skilled

Tajik population. There was no difference in stillbirth across wealth

birth attendance was highest in the Capital and lowest in the Central

quintiles or levels of maternal education or age after accounting for

Highlands, North‐Eastern, and Western regions (Figure S4).

all other factors. Models were well calibrated (Figures S5) and dis‐
crimination improved from model 1 to model 3 (see AUC in Table 2).
The sub‐group analysis on intrapartum stillbirth showed that
being of Nuristani or Pashai ethnicity, nulliparous women, multiple
pregnancies, receiving no or low‐quality ANC, or experiencing pos‐

4 | CO M M E NT
4.1 | Principal findings

sible infection or headache during pregnancy increased the risk of

Our analysis of the 2010 Afghanistan Mortality Survey has high‐

stillbirth. Reduced or no fetal movement during the delivery period

lighted several sociodemographic, health service utilisation, and

was also a strong predictor, whereas reduced or no fetal movement

maternal conditions that increase stillbirth in Afghan women, some

as a pregnancy complication and giving birth in health facility were

of which are modifiable and can inform programmatic focus for fu‐

no longer associated with intrapartum stillbirth once other factors

ture stillbirth prevention in the country. Determinants of stillbirth

were taken into account (Table 3, Figure S6).

in Afghanistan included residing in the Central Highlands, being

We examined health care access disaggregated by ethnicity and

of Nuristan ethnicity, not receiving ANC, and experiencing bleed‐

region of residence to understand the disparities in stillbirth ob‐

ing, possible infection, or headache during pregnancy. Reduced or

served in access between different ethnic groups and geographical

no fetal movements during the delivery period and giving birth in a
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TA B L E 2 Multivariable results of factors associated with stillbirth for women's most recent birth in the preceding three years,
Afghanistan 2010
Model 1: Pre‐pregnancy

Model 2: Pregnancy

Model 3: Delivery time

N = 13 683a

Community + socio‐eco‐
nomic + maternal factors

Community + socio‐eco‐
nomic + maternal + pregnancy
complications + ANC + biologi‐
cal

Community + socio‐eco‐
nomic + maternal + pregnancy
complications + ANC + delivery
care + delivery
complications + biological

Independent variables

aRR (95% CI)

aRR (95% CI)

aRR (95% CI)

Region
North‐Eastern

1.00 (Reference)

1.00 (Reference)

Northern

0.70 (0.38, 1.26)

0.68 (0.38, 1.24)

Western

1.52 (0.84, 2.75)

1.20 (0.66, 2.20)

Central Highlands

2.72 (1.16, 6.36)

3.01 (1.35, 6.70)

Capital

1.27 (0.71, 2.27)

1.14 (0.59, 2.29)

Eastern

1.31 (0.69, 2.49)

1.16 (0.51, 2.02)

Southern

1.20 (0.62, 2.34)

1.01 (0.45, 1.91)

South‐Eastern

1.97 (1.10, 3.53)

1.59 (0.87, 2.89)

Ethnicity
Tajik

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

Pashtun

1.07 (0.71, 1.60)

1.22 (0.86, 1.74)

1.07 (0.72, 1.60)

Hazara

1.13 (0.63, 2.03)

1.49 (0.88, 2.55)

1.03 (0.61, 1.75)

Uzbek

1.62 (0.85, 3.09)

1.21 (0.70, 2.09)

1.63 (0.86, 3.11)

Nuristani

10.39 (3.39, 31.86)

9.22 (3.49, 24.34)

9.15 (2.95, 28.74)

Pashai

1.65 (0.79, 3.45)

1.95 (0.94, 4.07)

1.78 (0.72, 4.37)

Baloch/Turkmen/Other

1.04 (0.50, 2.16)

0.92 (0.37, 2.27)

1.02 (0.48, 2.15)

Poorest

1.05 (0.65, 1.67)

0.96 (0.61, 1.49)

1.08 (0.64, 1.80)

Poorer

1.13 (0.74, 1.74)

1.08 (0.71, 1.64)

1.26 (0.77, 2.07)

Middle

1.10 (0.74, 1.62)

1.02 (0.69, 1.60)

1.16 (0.77, 1.75)

Richer

0.87 (0.58, 1.31)

0.87 (0.58, 1.30)

0.94 (0.62, 1.41)

Richest

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

No education/madrassa

1.59 (0.93, 273)

1.41 (0.83, 2.40)

1.50 (0.87, 2.58)

Any education

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

2.61 (1.74, 3.91)

2.57 (1.77, 3.75)

2.43 (1.65, 3.59)

12‐18

0.79 (0.40, 1.56)

0.80 (0.41, 1.59)

0.82 (0.42, 1.60)

19‐24

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

25‐34

1.33 (0.90, 1.96)

1.32 (0.86, 2.01)

1.36 (0.89, 2.08)

≥ 35

1.65 (1.02, 2.66)

1.58 (0.96, 2.62)

1.62 (0.99, 2.64)

1st pregnancy

2.18 (1.46, 325)

2.33 (1.56, 3.47)

2.27 (1.52, 3.38)

2nd‐4th pregnancy

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

≥ 5th pregnancy

1.32 (0.92, 1.89)

1.35 (0.93, 1.96)

1.37 (0.95, 1.97)

High (6‐9)

1.00 (Reference)

1.00 (Reference)

Low (0‐5)

1.50 (0.94, 2.41)

1.56 (0.96, 2.53)

Wealth Index

Maternal education

Previous pregnancy loss
Yesb
Maternal age (years)

Pregnancy order

ANC Quality Index

(Continues)
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N = 13 683a

Model 1: Pre‐pregnancy

Model 2: Pregnancy

Model 3: Delivery time

Community + socio‐eco‐
nomic + maternal factors

Community + socio‐eco‐
nomic + maternal + pregnancy
complications + ANC + biologi‐
cal

Community + socio‐eco‐
nomic + maternal + pregnancy
complications + ANC + delivery
care + delivery
complications + biological

2.77 (1.67, 4.61)

3.03 (1.73, 5.30)

2.25 (1.36, 3.09)

1.94 (1.29, 2.92)

2.25 (1.45, 3.49)

1.90 (1.19, 3.04)

3.71 (1.94, 7.12)

2.06 (1.06, 3.97)

1.70 (1.23, 2.35)

1.67 (1.20, 2.33)

No ANC
Antepartum complication: probable infectionc
Yesb
Antepartum complication: bleeding or spotting
Yesb
Antepartum complication: reduced or no fetal movement
Yes
Antepartum complication:
headache
Yesb
Delivery complication: reduced or no fetal movement
Yesb

6.82 (4.20, 11.10)

Delivered in health facility
Yesb

1.55 (1.12, 2.16)

Sex of the baby
Female

1.00 (Reference)

1.00 (Reference)

Male

1.17 (0.89, 1.54)

1.16 (0.88, 1.52)

3.01 (1.60, 75.67)

3.19 (1.75, 5.80)

0.69

0.73

Multiple pregnancy
Yesb
Area under the Curve (AUC)

0.66

ANC, antenatal care; aRR, adjusted risk ratio; CI, confidence interval.
N presented is the weighted population and includes all cases with complete data (13 393 live births and 290 stillbirths).
b
Reference category for variables with yes/no responses is the “No” category
c
Probable infection: if mother reported having symptoms of high fever and/or foul‐smelling vaginal discharge
a

health facility were also strongly associated with stillbirth. Factors

Nuristani people are a minority group that reside predominantly in

associated with intrapartum stillbirths differed slightly and included

the Eastern part of Afghanistan (Nuristan province), and the low lev‐

being of Nuristani or Pashai ethnicity, utilisation and quality of ANC,

els of health care utilisation may explain the extremely high rates of

possible infection or headache during pregnancy, and reduced fetal

stillbirth. The 2015 Afghanistan DHS also found only 1% of births

movements in the delivery period. Women with first or multiple

in Nuristan province were in a health facility, and this province

pregnancies, and previous pregnancy loss also had increased risk of

had the lowest levels of ANC utilisation across the country (11%).

intrapartum stillbirth. These findings offer an evidence base to in‐

Exacerbating the situation is that the East is a high‐intensity conflict

tegrate efforts into health service delivery programmes focused on

zone and one of the poorest regions in the country. For intrapartum

maternal, perinatal, and newborn survival, as well as future national

stillbirths, both Nuristani and Pashai women had higher risk of still‐

health policies where until now, no such information was available.

birth. Pashai women also reside in the East, where high levels of con‐

We also demonstrate how DHSs can be adapted to generate more

flict could have compromised access and quality of health services.

data to understand the underlying factors driving stillbirths in other

The 2010 AMS did not report mortality rates according to province

LMIC settings.

or ethnicity; however, the 2015 DHS reported provincial‐level mor‐

The overall stillbirth rate of 22.5 per 1000 total births is lower

tality rates which showed that Nuristan province had the highest

than adjusted rates reported for Afghanistan in 2009 (29.3 per 1000)

infant and under‐five child mortality rates nation‐wide (123 and 170

and in 2015 (26.7 per 1000) from the Lancet series which accounted

per 1000 live births, respectively, compared to 45 and 55 per 1000

for under‐reporting.1 Intrapartum stillbirths constituted almost

live births nationally).16 The high stillbirth rates in this group appear

two‐thirds of stillbirths in our study and is consistent with findings

to reflect the pattern in regional disparities in other mortality rates.

3

from other LMICs. Within‐country variations in stillbirth risk have

Geographical disparities underlie maternal and child mortality,

been observed in many countries, as have ethnic differences.14,15

morbidity, and health care–seeking in Afghanistan.17 The high rates
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TA B L E 3 Multivariable results of factors associated with intrapartum stillbirths for women's most recent birth in the preceding three
years, Afghanistan 2010
Model 1: Pre‐pregnancy

Model 2: Pregnancy

Model 3: Delivery time

N = 13 577a

Community + socio‐economic +
environmental + maternal

Community + socio‐economic +
maternal + pregnancy
complications
+ ANC + biological

Community + socio‐economic +
maternal + pregnancy
complications + ANC + delivery
care + delivery complications +
biological

Independent variables

aRR (95% CI)

aRR (95% CI)

aRR (95% CI)

Tajik

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

Pashtun

1.25 (0.82, 1.90)

1.21 (0.80 ,1.84)

1.17 (0.77, 1.78)

Hazara

1.21 (0.62, 2.38)

1.19 (0.61, 2.35)

1.17 (0.61, 2.27)

Uzbek

1.48 (0.83, 2.66)

1.59 (0.89, 2.86)

1.52 (0.82, 2.87)

Nuristani

12.55 (4.08, 38.66)

11.32 (3.71, 34.52)

11.13 (3.56, 34.80)

Pashai

2.81 (1.42, 5.56)

3.11 (1.50, 6.47)

2.92 (1.28, 6.64)

Baloch/Turkmen/Other

0.55 (0.20, 1.50)

0.57 (0.21, 1.57)

0.57 (0.21, 1.59)

Poorest

0.99 (0.57, 1.70)

0.90 (0.53, 1.55)

0.89 (0.51, 1.53)

Poorer

1.08 (0.65, 1.79)

1.06 (0.64, 1.78)

1.04 (0.62, 1.77)

Middle

1.22 (0.72, 2.06)

1.19 (0.71, 1.98)

1.22 (0.73, 2.05)

Richer

0.84 (0.50, 1.42)

0.84 (0.52, 1.39)

0.85 (0.51, 1.53)

Richest

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

No education/madrassa

1.89 (0.98, 3.66)

1.67 (0.86, 3.24)

1.70 (0.87, 3.32)

Any education

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

12‐18

0.80 (0.31, 2.06)

0.80 (0.31, 2.03)

0.83 (0.33, 2.12)

19‐24

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

25‐34

1.37 (0.86, 2.22)

1.34 (0.84, 2.15)

1.37 (0.86, 2.18)

≥ 35

1.65 (0.94, 2.92)

1.56 (0.87, 2.80)

1.61 (0.91, 2.87)

1st pregnancy

2.10 (1.20, 3.70)

2.19 (1.25, 3.86)

2.19 (1.24, 3.88)

2nd‐4th pregnancy

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

≥ 5th pregnancy

1.29 (0.84, 1.99)

1.33 (0.86, 206)

1.34 (0.86, 2.07)

2.91 (1.79, 4.72)

2.98 (1.87, 4.75)

2.91 (1.82, 4.65)

High (6‐9)

1.00 (Reference)

1.00 (Reference)

Low (0‐5)

2.18 (1.04, 4.60)

2.17 (1.03, 4.57)

No ANC

3.55 (1.60, 7.88)

3.33 (1.56, 7.32)

2.02 (1.13, 3.62)

1.96 (1.09, 352)

Ethnicity

Wealth index

Maternal education

Maternal age years

Pregnancy order

Previous pregnancy loss
Yesb
Quality of ANC

Antepartum complication: probable infection

c

Yesb
Antepartum complication: bleeding or spotting
Yes

2.04 (1.06, 3.92)

Antepartum complication: headache
Yesb

1.63 (1.05, 2.52)

1.63 (1.05, 2.52)

Delivery complication: reduced or no fetal movement
(Continues)
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(Continued)

N = 13 577a

Model 1: Pre‐pregnancy

Model 2: Pregnancy

Model 3: Delivery time

Community + socio‐economic +
environmental + maternal

Community + socio‐economic +
maternal + pregnancy
complications
+ ANC + biological

Community + socio‐economic +
maternal + pregnancy
complications + ANC + delivery
care + delivery complications +
biological

Yesb

8.15 (4.68, 14.18)

Sex of the baby
Female

1.00 (Reference)

1.00 (Reference)

Male

1.50 (1.02, 2.22)

1.51 (1.02, 2.22)

4.89 (2.12, 11.30)

4.96 (2.19, 1124)

0.70

0.72

Multiple pregnancy
Yesb
Area under the curve (AUC)

0.65

ANC, antenatal care; aRR, adjusted risk ratio; CI, confidence interval.
N presented is the weighted population and includes all cases with complete data (13 393 live births and 184 stillbirths).
b
Reference category for variables with yes/no responses is the “No” category
c
Probable infection: if mother reported having symptoms of high fever and/or foul‐smelling vaginal discharge
a

of stillbirth among women in the Central Highlands are likely due to

very low, and we measured quality according to whether the mother

lack of access and availability of health services, as these areas are

received any of the nine checks, not necessarily, the adequacy of the

characterised by mountainous terrain often isolated by snow. This re‐

service or the initiation of treatment. Our measurement method may

gion experiences scarcities in medical supplies due to poor transport

partly explain the absence of an overall effect of quality of ANC for

infrastructure and security concerns, and a shortage of medical doc‐

stillbirths. These downstream factors are important to consider when

tors willing to work there. Women from the South‐Eastern region had

assessing the effectiveness of ANC on stillbirth.19 Further investi‐

higher risk of stillbirth in the initial multivariable model until adjust‐

gation is needed to examine the quality of care provided and adher‐

ment with antenatal and delivery care variables, indicating the impor‐

ence to recommended advice among women. Our analysis showed

tance of health service utilisation in this area. High levels of conflict

that areas that achieved higher coverage of ANC (ie, the Capital and

would likely limit access and availability of services in this area.

Northern regions) actually had a higher proportion of women receiv‐

The diverse geographical terrain with concentrated ethnic groups

ing lower quality of ANC. Ensuring adequate and high‐quality ANC is

in specific regions, combined with insecurity, will require tailored ap‐

one of the simplest and most cost‐effective recommended interven‐

proaches to reach these hard‐to‐reach, high‐risk women. Tappis et

tions to reduce stillbirths.20 Efforts to strengthen ANC are in progress

18

al

in their study examining coverage of intrapartum care in selected

where the Afghan government is administering a maternal and child

areas of Afghanistan also identified the importance of context‐spe‐

health handbook that contains information on safe pregnancy, child‐

cific service delivery models to ensure women in high‐conflict areas

birth, and childcare to each pregnant woman and documents details

can access services. A major barrier to ensuring facility deliveries in

of visits. It will be important to record the services received, preg‐

some parts of the country was the inability to travel at night along

nancy progress, and results from any screening tests in this handbook.

major roads because of insecurity. Delivering health services to re‐

We identified several pregnancy conditions that were associated

mote and mountainous areas is challenging especially in the context

with stillbirth and are preventable. Signs of infection and antepartum

of insecurity, but strategies which strengthen the role of local com‐

bleeding were important determinants in our study and are well‐es‐

munity health workers and task shifting can be effective. A revised

tablished risks. Effective interventions exist for treating malaria and

primary health care service delivery model, currently under develop‐

syphilis to reduce stillbirth, 21 and while malaria is endemic in some

ment by the Ministry of Public Health, may provide an opportunity to

of the semi‐arid eastern and northern provinces in Afghanistan,

integrate alternative approaches to facilitate reductions in stillbirth.

prevalence of syphilis and HIV in Afghanistan is generally very low

Mothers who did not receive ANC were three times more likely

and limited to high‐risk groups such as injecting drug users and sex

to experience stillbirth, and while quality did not appear to make a

workers. 22,23 Further research is needed to identify common infec‐

difference for all stillbirths, it did matter for intrapartum stillbirths.

tions contributing to stillbirth in this setting. Hirose et al24 identified

This suggests having any ANC is important for preventing stillbirths,

that care‐seeking delays in Afghanistan were higher among women

but that quality and content of care may be critical for identifying

experiencing severe infections compared to other complications

and managing maternal conditions early that could lead to childbirth

with more concerning symptoms, so it would be important to ensure

complications and intrapartum stillbirth. Overall, ANC utilisation was

early detection and management of both bleeding and infections by
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educating women and family members on the urgency of care‐seek‐

deaths and partly contributing to the overall under‐estimate of the

ing for symptoms. Headaches during pregnancy were also a strong

true stillbirth burden. Under‐reporting of stillbirths can occur due to

risk factor of both stillbirth and intrapartum stillbirth and likely a

social, cultural, or other factors including stigma or blame towards

sign of pre‐eclampsia or pregnancy‐induced hypertension, which are

the mother or other consequences that might preclude disclosure.36

known risk factors for stillbirth. Ensuring that ANC includes blood

Further investigation into these issues is needed for Afghanistan.

pressure checks and appropriate management will be critical for
reducing complications that lead to stillbirth. Reduced fetal move‐
ments have rarely been examined in low‐income countries but are

4.2 | Strengths of the study

a known risk factor for stillbirth. 25 Of all delivery complications,

A key strength of this study is the use of a large nation‐wide popu‐

reduced fetal movements were one of the strongest determinants

lation sample to identify risk factors for stillbirth. In addition, this

for both stillbirth and intrapartum stillbirth in our study. It would be

survey collected a comprehensive range of sociodemographic, ma‐

important to ensure women understand the need to act upon any

ternal, and fetal characteristics; maternal complications; and health

perceived reduction or change in fetal movements and that during

care utilisation factors for stillbirths which are not usually available

the intrapartum period movements are closely monitored.

in similar household surveys in LMICs.

Variations exist on the effect of delivery location on stillbirth
with some studies showing an increase in risk, 26 while others in‐
dicate a protective effect.3 We found facility births had increased

4.3 | Limitations of the data

odds of stillbirth overall, but for intrapartum stillbirth place of birth

There are several limitations to this study that should be consid‐

had no effect. Referral bias, delays in care‐seeking, or quality of

ered. Although the 2010 AMS was a national survey, there was an

care may account for these findings. The absence of an association

underrepresentation of the South because of highly insecure areas

with intrapartum stillbirths is likely related to the quality of care

that were not surveyed. Concerns about the accuracy of maternal

or care‐seeking delays. A study examining delays in care‐seeking

and child mortality measures from this survey have been noted37

in Afghanistan showed substantial departure and decision‐making

and highlight the challenges with collecting reliable data in conflict

delays among pregnant women with life‐threatening conditions. 27

zones. While we acknowledge this limitation, this is currently the

Concerns regarding quality of intrapartum care in maternity hospi‐

only data source in the country with information to enable under‐

tals in Afghanistan have also been documented.

28

in

standing of key determinants of stillbirth. Although an updated DHS

their Ethiopian study also found that women with an intrapartum

was subsequently conducted, it did not capture health service utili‐

emergency were twice as likely to give birth in a health facility and

sation, maternal, or fetal factors for stillbirth, which precludes the

that facility births did not reduce stillbirth risk, suggesting the three

kind of analysis reported in this paper.

delays were at play here.

Ballard et al.
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30

Collecting information on pregnancy histories is challenging in

We could not include mode of delivery in our multivariable anal‐

low‐income settings, and stillbirths are known to be under‐esti‐

ysis, but caesarean births showed a high positive association with

mated by about 30% when collected through household surveys. 5

stillbirth in the univariate results. A study of over 50 000 births in

The overall stillbirth rate of 22.5 per 1000 births in our study is

Kabul hospitals identified high rates of stillbirth in caesareans done

low given the high levels of neonatal and maternal mortality in the

for obstructed labour, malpresentation, and uterine rupture, which

country. It is possible these estimates have been affected by under‐

are preventable with timely intervention.31 We did not have data on

reporting and the data quality concerns raised with the 2010 AMS.

indication for caesarean, but an assessment of 78 first‐line referral

The exclusion of some rural areas of the South zone of Afghanistan

facilities in Afghanistan found 88% of caesarean births were emer‐

during sampling because of security reasons also meant that the

gencies,32 so it is likely most were unplanned. The ideal caesarean

survey covered only 66% of the South (94% of urban and 63% of

rate to observe reductions in intrapartum stillbirth is between 5%

rural areas were sampled) and so many stillbirths from rural areas

and 10%,33 but here we found it was under 2% and more recent na‐

would not have been included. The lower stillbirth rates observed

16

tional data report a rate of only 3% ; therefore, improving access to

in the Southern region (17.8 per 1000 births) is likely to have been

caesarean would be important to prevent stillbirths in Afghanistan.

affected by under‐sampling of rural areas of the south. Medical ter‐

Male babies have an increased risk of stillbirth;34 however, we

minations are illegal in Afghanistan, so women may report these as

only found a slightly increased risk among intrapartum stillbirths

stillbirths or omit them entirely which might affect the total num‐

but not in the analysis of the full sample of stillbirths. This may have

ber of pregnancies and stillbirths reported. Misclassification of still‐

been affected by the skewed sex ratio among stillbirths in our sam‐

births and early neonatal deaths is an issue with household surveys,

ple which had almost 20% more male babies to female. This is higher

but we have minimised this by using data from the VA. The reliabil‐

than the usual 10% elevated risk of stillbirth in male babies.34 The

ity of using skin appearance to determine the timing of stillbirth

9

16

both identified under‐

may lead to an overestimate of intrapartum stillbirth. 38 Due to the

reporting of neonatal and under‐five child female deaths, as have

small number of antepartum stillbirths, we were not able to model

other household surveys from Afghanistan.35 This might suggest

antepartum stillbirth risk factors separately to compare with the

that under‐reporting could also be a problem with female stillborn

intrapartum stillbirth risk factors. Several known risk factors were

2010 AMS and 2015 Afghanistan DHS

42
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BOX 2 Recommendations for the prevention and reduction of stillbirth in Afghanistan
HEALTH SYSTEMS STRENGTHENING AND HEALTH SERVICE DELIVERY
• Improved coverage and monitoring of content of ANC for the early identification and management of high‐risk pregnancies and early referral.
• The high number of intrapartum stillbirths indicates a need for improved quality and timely management of childbirth complications.
Ensuring birth attendants at all levels of the health system are adequately trained and have the skills and resources available to man‐
age complications will be essential.
• Increasing the availability and access to timely caesarean sections for high‐risk pregnancies and minimising delays at the facility level.
• The highest burden of stillbirth in the country falls in the Central Highlands and among minority ethnolinguistic groups which will
require specialised attention and targeted strategies.
COMMUNITY‐BASED EDUCATION AND MOBILISATION
• Improve community awareness and education on key danger signs during pregnancy and childbirth that need immediate action.
• Sensitisation of community specifically about stillbirths and their prevention will also be important but will require additional strate‐
gies to overcome barriers and delays in care‐seeking.
FURTHER RESEARCH
• Identification of the leading infections that may be contributing to stillbirth in Afghanistan requires further research and
understanding.
• Improved understanding of bottlenecks and barriers at the health facility level in regard to the prevention of stillbirth.
• Assessment of the quality of antenatal and intrapartum care provided at the various levels of health facilities.
• Development of strategies to strengthen referral linkages and facilitate referral and reduce care‐seeking delays at the community level.
COMMITMENT TO STILLBIRTH TARGETS IN NATIONAL HEALTH STRATEGIES AND POLICIES AND CONTINUED DATA
COLLECTION ON STILLBIRTH
• Afghanistan's current National Health Policy for 2015‐2020 and Reproductive, Maternal, Newborn Child and Adolescent Health
(RMNCAH) Strategy for 2017‐2021 do not include targets for stillbirth reduction. National commitment in future policies and strate‐
gies to the recommended targets agreed upon as part of the 2014 Every Newborn Action Plan and endorsed at the World Health
Assembly will direct national attention, prioritisation, and funding towards reducing stillbirths.
• Future national population‐based surveys should include a full pregnancy history similar to the 2010 Afghanistan Mortality Survey to
ensure ongoing data availability on the key risk factors for stillbirths. This survey data will assist with tracking progress towards meet‐
ing the global target of 12 stillbirths per 1000 births by 2030 and identifying key areas of need for interventions.

not captured, and we could not adjust for them (ie, consanguinity,

determinants for other LMICs if appropriate DHS data were avail‐

maternal nutrition, distance to health facility). Exposures related

able. To achieve this outcome would require some modification to

to the armed conflict including chemicals and radiation are known

the standard DHS questionnaire format to include a full pregnancy

39

but we had no measurement of

history as opposed to a live birth history,8 as well as the inclusion of

these exposures. Finally, it is possible there was under‐reporting of

stillbirth when collecting information on women's health care utili‐

the self‐reported maternal complications due to recall bias.

sation and maternal complications during pregnancy and childbirth.

to increase the risk of stillbirth,

The 2010 AMS provides a model from which future household sur‐

4.4 | Interpretation
We provide for the first time the major risk factors associated with
stillbirth in Afghanistan, where there was previously a complete ab‐

veys can be adapted to collect better data for stillbirth.

5 | CO N C LU S I O N S

sence of evidence to inform future interventions and prevention ef‐
forts. Evidence‐based interventions to prevent stillbirth exist, 20 and

Countries affected by conflict and instability account for the

their implementation should be a priority for Afghanistan. We out‐

largest burden of stillbirths, 40 but strategies to improve repro‐

line some recommendations in Box 2. This study also demonstrates

ductive outcomes in these areas have not received sufficient

it is feasible to rapidly produce a comprehensive analysis of stillbirth

global attention and is urgently needed. Development assistance

|

CHRISTOU et al.

and international focus on Afghanistan have declined recently as
the security situation has worsened, and gains in maternal and
child health are at risk of deteriorating. To accelerate reductions
in stillbirth, concerted efforts and commitment by the govern‐
ment and international donors are needed to invest in prioritising
implementation of interventions to reduce stillbirth. Evaluating
different approaches to overcome challenges in the access and
utilisation of care during pregnancy and childbirth to ensure ser‐
vices can reach the most hard‐to‐reach women where the ma‐
jority of stillbirths occur will be imperative for future stillbirth
reduction in Afghanistan.
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