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Using routine data to examine factors G

associated with stillbirth in three tertiary
maternity facilities in Kabul, Afghanistan
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Abstract

Background Over one-third of the global stillbirth burden occurs in countries affected by conflict or a humanitarian
crisis, including Afghanistan. Stillbirth rates in Afghanistan remained high in 2021 at over 26 per 1000 births. Stillbirths
have devastating physical, psycho-social and economic impacts on women, families and healthcare providers. Data
on the risks and causes of stillbirths are critical to target prevention measures and are currently lacking. This study
aimed to use routine health facility data to examine the socio-demographic, maternal, fetal, and obstetric characteris-
tics associated with stillbirth.

Methods This was a hospital-based case-control study of births at the maternity units of the three tertiary care refer-
ral hospitals in Kabul, Afghanistan between March-September 2021. Cases were defined as stillbirths that occurred

at 22 weeks or later in pregnancy while live births occurring after each case were selected as controls. Multivari-

able logistic regression was used to explore factors associated with stillbirth after performing multiple imputation

to impute missing data for independent variables.

Results A total of 497 cases (stillbirths) and 1069 controls (live births) were included in the analysis. Factors indepen-
dently associated with stillbirth while adjusting for maternal age and baby’s sex were: being referred from another
facility which increased the odds of stillbirth by over three times (aOR 3.24; 95% Cl 1.17, 8.85) compared to those who
were not referred; being born extremely preterm (< 28 weeks) (aOR 13.98; 95% Cl 7.44, 26.27), very preterm (28-31
weeks) (@OR 3.91; 95% Cl 2.73, 5.62), and moderate to late preterm (32-36 weeks) (aOR 2.32; 95% Cl 1.60, 3.37) com-
pared to term babies; and being small-for-gestational age (aOR 1.70; 95% Cl 1.10, 2.64) compared to those that were
average size for gestational age. Placental abruption also increased the odds of stillbirth by two times (aOR 2.07; 95%
Cl1.37=-3.11).

Conclusions Improving the detection and management of preterm births, and small-for-gestational age babies
through improvements in antenatal care attendance and quality will be important for future stillbirth prevention

in Afghanistan. More research is needed to understand referral delays and contributing factors to increased risk
among referrals. Strengthening routine data quality for stillbirths is imperative for improved understanding and pre-
vention of stillbirths.
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Plain English summary

A stillbirth refers to the death of a baby before or during childbirth, at or after 22 weeks of pregnancy. Stillbirth can
have devastating mental, social, and economic impacts on women and families yet many of these deaths can be
prevented. Understanding stillbirth and its risk factors is important to design public health interventions to prevent
these deaths in the future. There is currently very little publicly available information to understand stillbirth risk fac-
tors in Afghanistan.

We used routine hospital data to examine factors associated with having a stillbirth among women that gave birth
in three health facilities in urban Kabul, Afghanistan between March- September 2021. We compared the character-
istics of stillborn babies (497 cases) to live born babies (1069 controls) to identify the factors that increased the odds
of having a stillbirth. Our findings showed that being referred from another health facility; being born extremely pre-
term, very preterm, and moderate to late preterm, being small for gestational age and placental abruption increased

the likelihood of stillbirth.

In Afghanistan, more research is needed to understand referral and what is contributing to increased stillbirths
among women who are referred. It will also be important to improve the quality of antenatal care to ensure appropri-
ate management of preterm and small babies. Further, strengthening the quality of data recorded at health facilities
will be critical for more accurate understanding of why these deaths occur.

Background
The World Health Organization (WHO) defines a still-
birth as a baby born with no signs of life at or after
specific threshold. For a late gestation stillbirth, this
threshold is defined as 28 completed weeks of gestation
or weighing > 1000 g, and for early gestation stillbirth this
is between 22 and 27 weeks’ gestation or weighing > 500 g
[1, 2]. In 2021, there were an estimated 1.9 million babies
stillborn at 28 weeks of pregnancy or later [3]. The global
burden of stillbirths is actually much higher if early gesta-
tion stillbirths that occur between 22- and 27-weeks’ of
pregnancy were also included in these estimates [4].
Southern Asia and Sub-Saharan Africa account for the
largest share of stillbirths worldwide accounting for 32%
and 45% of the global stillbirth burden, respectively [5].
The risk of stillbirth in low-income countries is 7.6 times
greater than in high-income countries—the average still-
birth rate is 22.7 stillbirths per 1000 total births com-
pared to an average of 3 per 1000 births in high income
nations [6]. Due to the lack of available and quality data
from many low-income countries, national level stillbirth
rates are based on modelling and often not informed by
primary local data. Stillbirth data from conflict-affected
fragile countries is even more scarce, yet the UN esti-
mates that 38% of the global burden of stillbirths occurs
in just 30 countries with a 2022 UN humanitarian
response plan, including Afghanistan [3, 7]. In Afghani-
stan, the estimated stillbirth rate in 2015 was 27 per 1000
births and in 2021 remained at 26 per 1000 births indi-
cating almost no change over a five year period [5, 8].
Stillbirths are preventable and the stillbirth rate (the
number of stillbirths per 1000 births) reflects the stand-
ard of prenatal and intrapartum care received during
pregnancy and childbirth [9]. The riskiest time for both

the mother and baby is between the beginning of labor
and birth, when 45% of stillbirths take place [10]. Still-
births can have wide-ranging and devastating mental,
social and economic impacts on women, families and
healthcare providers and the importance of their preven-
tion is increasingly gaining global recognition [11, 12].

Stillbirth risk is influenced by a wide range of maternal,
fetal, social, and circumstantial factors and these can vary
across different contexts and countries [8]. Risk factors
that have been found to be associated with stillbirth in
the literature, include socioeconomic factors such as low
level of education and income [13]; maternal factors such
as advanced maternal age (35 years or more) [14], behav-
ioral risks such as smoking and drug use; and maternal
conditions in pregnancy including obesity, hyperten-
sion and infections (HIV, syphilis and streptococcus B)
[15, 16]. Women’s obstetric history can also affect their
risk, for example being primiparous or grand multipa-
rous, having a previous history of stillbirth, as can com-
plications of pregnancy such as preterm birth, placenta
dysfunction, preeclampsia, and birth asphyxia [17]. Fetal
factors such as being male sex, small-for-gestational
age or multiple births have been linked to higher risks
of stillbirth [18, 19]. Risk factors need to be understood
for every context and country where there are differing
socio-cultural norms and variations in the levels of access
to and quality of care.

In Afghanistan, there is little data available on still-
births that can inform their prevention. Only one study
exists that examined risk factors for stillbirth in Afghani-
stan using household survey data from 2010 which iden-
tified that women were at increased risk if they resided
in the central highlands, did not receive antenatal care,
or received low quality antenatal care, and had antenatal
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complications including bleeding and infection in preg-
nancy [20]. To date, there are no studies that investigate
risk factors for stillbirth in Afghanistan at the health
facility level using routine facility data which can also
give some information on clinical and obstetric risk fac-
tors that are not captured in household surveys. Given
that the proportion of women giving birth at health facil-
ities are increasing particularly in large cities, identifying
the risk factors for stillbirth in health facility settings and
developing strategies to reduce the number of prevent-
able risk factors is critical.

In 2014, Afghanistan committed to the Every New-
born Action Plan (ENAP) goal to reduce stillbirths to 12
or less per 1000 births by 2030 [21]. To achieve this goal,
an understanding is needed of the key reasons stillbirth
occur to identify priority areas for prevention. Therefore,
the purpose of this study was to use routine facility data
to investigate socio-demographic, maternal, obstetric,
and fetal risk factors associated with stillbirth.

Methods

The aim, design and setting of the study

This study aimed to examine the risk factors for still-
births in three large referral maternity hospitals in the
capital Kabul in Afghanistan. This was a retrospective
hospital-based case-control study conducted on births
that occurred between March 2021 and September 2021
at the maternity units of the three tertiary care referral
hospitals in Kabul, Afghanistan. These tertiary care cent-
ers in Kabul are all public health facilities and each have
between 8,000 and 25,000 births per year.

Study population and sampling

The study included women who gave birth at the three
tertiary care referral hospitals in Kabul between March-
September 2021. Cases were stillbirths born at 22 weeks
gestation or later to women that gave birth in the study
hospitals. The definition of stillbirth applied in this study
was a baby born with no sign of life at 22 or more com-
pleted weeks of gestation, which is in accordance with
ICD-11 (International Classification of Diseases 11th
revision) and the WHO definitions including both early
and late gestation fetal deaths [1].

All stillbirth cases that occurred in the study period
were identified from the hospital maternity registers.
For every case, one to three consecutive live births to
women in the maternity registers following the case
served as unmatched controls. For each case and
control selected from the register, we identified and
retrieved the woman’s medical file from the medical
records department to obtain complete information
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for data extraction. One health facility had a separate
record book for high-risk pregnancies and births that
was also referenced data source.

The criteria for inclusion we applied were: (i) The
pregnant woman had given birth at the one of the three
included study facilities; (ii) The gestational age was 22
weeks or more at delivery; and (iii) The outcome of the
birth was a stillbirth or a live birth. We excluded any
file where we could not clearly determine if the baby
was alive or had died (n=6).(Supplementary Appendix,
Figure Al).

Data collection

A customized data collection form was developed
based on the WHO recommended minimum perinatal
data set and used to collect data from the selected cases
and controls [1]. Files of cases and their corresponding
controls that met the inclusion criteria were sorted fol-
lowing consecutive sampling.

Three data collectors with backgrounds in midwifery
extracted the data from the medical files into the data
extraction form. The midwives were trained and ori-
ented by the first author on the purpose of the study, the
criteria for selecting the cases and controls, and com-
pleting the data extract form based on the patient’s file.
The data collection form consisted of three sections;
socio-demographic characteristics; woman’s reproduc-
tive-obstetrical information; and fetal factors. At the
end of each day, the first author reviewed and verified
the completed data extraction forms and debriefed with
the data collectors to resolve and queries.

Study variables
The main outcome variables were stillbirth and live
birth. Stillbirths were identified based on the clini-
cal outcome of the baby from the maternity register
book which was recorded as either intrauterine fetal
death (IUFD), stillbirth, death, absent fetal heart rate,
or Apgar score and was confirmed from information in
the corresponding medical files of the woman.
Independent variables included those known to have
a relationship to the outcome (stillbirth) according to
the literature [8] and what was available in the medical
files in the study facilities. These included maternal age,
referral status, level of education, occupation, place of
residence, parity, gestational age, number of antenatal
care visits, gestational age at first ANC visit, number of
babies, weight of baby, history of stillbirth, and mater-
nal conditions in pregnancy and obstetric complica-
tions. These data were all obtained from the women’s
medical files.
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Statistical analysis

The data were analysed using SPSS version 21 for the
descriptive statistics while the multiple imputation and
the logistic regression modelling were performed in
STATA SE version 14 [22, 23].

We recoded continuous variables such as maternal age,
gestational age, parity, number of antenatal care visits,
gestational age at antenatal care visit, and birth weight
into categories. We created a new variable for birth-
weight which took into account gestational age to pro-
vide a measure of appropriateness of weight according to
gestational age (see Table Al, Supplementary Appendix
for categorisation of variables).

Missing data

Independent variables with a yes/no response options
which had missing data for five or fewer observations
were recoded to a No response (e.g. employment, admis-
sion status, anemia, premature rupture of membranes
(PROM), diabetes, malpresentation, placental abrup-
tion, placenta previa, eclampsia, and pre-eclampsia). We
excluded 12 observations when there were missing data
for other independent variables with response options
requiring knowledge of information that was not avail-
able (e.g. education, residence, pregnancy type and ges-
tational age).

For the independent variables with larger proportions
of missing data (maternal age, sex, parity, gestational age
at first ANC, number of ANC visits, place of ANC, his-
tory of stillbirth, history of abortion, history of infant or
child death, birthweight and birth size) we used multiple
imputation using chained equations to impute the data
(refer to Supplementary Appendix Table Al for details
of handling of missing data). Data imputation was done a
total of 10 times.

Descriptive statistics were used to summarize the
characteristics of women who had a stillbirth compared
to those who had a live birth which we reported as fre-
quencies and percentages. Chi-square tests were used to
explore the association between the categorical variables
(not reported). Binary logistic regression was performed
to examine the association between the outcome variable
and each independent variable to calculate unadjusted
odds ratios with 95% confidence intervals. Independent
variables that were statistically significant at the p<0.25
in the bivariate analysis were retained and included in
the multivariable logistic regression model. We decided
a priori to keep maternal age and sex of the baby in the
model to control for this as male sex is a known biologi-
cal risk factor for stillbirth [18] and either very young [24]
or advanced maternal age [25] is also an important risk
factor.
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A multivariable logistic regression analysis was used
to identify socio-demographic, fetal and obstetrical risk
factors independently associated with the outcome and
to calculate adjusted odds ratios with 95% confidence
intervals. We did not include birthweight in the model as
this was highly correlated with gestational age; instead,
we included birth size and gestational age. All independ-
ent variables that were significant at the p<0.25 level in
the bivariate analyses were entered into the multivariable
model using the imputed dataset. Employment could not
be included in either the bivariate or multivariable analy-
ses due to zero cells in the sample of stillbirths. We then
fit the multivariable model and removed independent
variables one at a time starting with the variable that had
the highest p-value. The final model included only those
independent variables that were not significant at the
5% level and the variables we decided a priori to retain.
We also fit the model without sex and maternal age as a
comparison to assess if retaining these variables had any
effect on the model. We checked variance inflations fac-
tors to identify any multi-collinearity between independ-
ent variables. The multivariable models were also fit on
complete cases only to examine whether there was any
difference in the results after imputation.

Ethical considerations

To protect patient confidentiality, all individual patient
data was anonymized by removing identifying informa-
tion during data collection and data analysis. The identity
of the health facilities was also protected through the use
of health facility numbers.

Results

The final sample included 497 stillbirths and 1069 live
births across the three health facilities during the study
period (Figure A1, Supplementary Appendix). The major-
ity of stillbirths identified occurred in facility 2 (n=275)
followed by facility 3 (n=155) then facility 1 (n=67)
(Table 1).

The socio-demographic, maternal and obstetric charac-
teristics of cases and controls are summarized in Table 1.
Several independent variables had a high proportion of
missing data; 20% of both cases and controls were miss-
ing data on obstetric history variables such as parity and
history of stillbirth, while around 30% of cases and con-
trols were missing data on antenatal care, and 21% were
missing data on sex of the baby and birthweight (Table 1
and Table A1, Supplementary appendix).

Socio-demographic, maternal, fetal and obstetric
characteristics

Around 85% (1=1334/1566) of the sample were from
urban areas in Kabul and most women were illiterate
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Table 1 Characteristics of stillbirths and live births in three tertiary health facilities, Kabul Afghanistan 2021 (n = 1566)
Variable Live birth (n=1069) Stillbirth (n=497) Total births
N=1566 n % n % N %
Health facility
Facility 1 245 2292 67 1348 312 19.92
Facility 2 306 2862 275 5533 581 37.10
Facility 3 518 4846 155 31.19 673 4298
Maternal charac-
teristics
Residence
Urban 903 84.47 431 86.72 1334 85.19
Rural 166 15.53 66 13.28 232 14.81
Education
No education 1026 95.98 492 97.79 1512 96.55
or primary
Secondary 43 4.02 1 2.21 54 345
or higher
Employment
Employed 5 047 0 0 5 032
Homemaker 1064 99.53 497 100.00 1561 99.68
Maternal age
(years)
<20 32 299 23 4.63 55 3.51
20-29 489 4490 201 4044 681 4349
30-34 262 24.51 128 25.75 390 24.90
35+ 262 24.51 138 27.77 400 2647
Missing 33 3.09 7 141 40 2.55
Obstetric history
Parity
0-1 179 16.74 100 2012 279 17.82
2-4 336 3143 154 31.19 491 31.35
5+ 271 2535 178 35.81 449 28.67
Missing 283 23.97 58 11.86 303 20.05
History of still-
birth
Yes (1 or more) 30 2.81 33 6.64 63 4.02
No 787 73.62 406 81.69 1193 76.10
Missing 252 23.57 58 11.67 310 19.80
History of abor-
tion
Yes (1 or more) 189 17.68 107 2153 296 18.90
No 639 59.78 328 66.80 971 62.01
Missing 241 22.54 54 11.04 263 1741
History of infant/
child death
Yes (1 or more) 91 851 28 563 119 7.60
No 735 68.76 411 82.70 1146 7318
Missing 243 2273 58 11.67 301 1922
Pregnancy care and
referral
Number of ANC
visits
0-1 103 9.64 53 10.66 156 9.96
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Table 1 (continued)

Variable Live birth (n=1069) Stillbirth (n=497) Total births
N=1566 n % n % N %
2-3 297 27.78 231 46.48 528 33.72
4+ 264 24.70 108 21.73 372 23.75
Missing 405 37.89 105 21.13 510 3257
Gestational age
at first ANC
<12 weeks 300 28.06 202 40.64 502 32.06
12+ weeks 306 28.62 161 32.39 467 29.82
Missing 463 4331 134 26.96 597 38.12
Place of ANC
Primary 400 3742 258 5191 658 42.02
Secondary 204 19.08 106 2133 106 19.80
Missing 465 41.19 133 26.76 598 38.19
Admission status
Referred 8 0.75 16 322 24 1.53
Not referred 1061 99.25 481 96.78 1542 98.47
Fetal factors
Sex of baby
Female 367 3433 190 38.23 557 3557
Male 413 3863 240 48.29 653 41.70
Missing 289 27.03 67 1348 356 22.73
Pregnancy type
Singleton 1038 97.10 491 98.79 1529 97.64
Multiple 31 2.90 6 1.21 37 236
pregnancy
Gestational age
(weeks)
Extremely 19 1.78 105 21.13 124 7.92
preterm (<28
weeks)
Very preterm 117 10.94 135 27.16 252 16.09
(28-31 weeks)
Moderate 127 11.88 68 13.68 195 1245
to late pre-
term (32-36
weeks)
Term (37-40 789 73.81 185 37.22 974 62.20
weeks)
Post-term 17 159 4 0.80 21 1.34
(41 +weeks
Birthweight
(grams)
<1500¢g Il 1.03 124 2495 135 8.62
1500-1999g 14 131 48 9.66 62 3.96
2000-2499g 50 468 62 1247 112 715
2500-3999g 687 64.27 192 38.63 879 56.13
+4000 g 37 345 9 1.81 46 294
Missing 270 25.26 62 1247 332 21.20
Birth size
Small for ges- 27 253 147 29.58 174 1111

tational age
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Table 1 (continued)
Variable Live birth (n=1069) Stillbirth (n=497) Total births
N=1566 n % n % N %
Normal for ges- 703 65.76 246 49.50 949 60.60
tational age
Large forges- 69 6.45 42 845 m 7.09
tational age
Missing 270 25.26 62 1247 332 21.20
Obstetric factors
Presentation of
baby
Vertex 989 92.62 482 96.98 1471 93.13
Malpresenta- 80 7.14 15 3.02 95 6.07
tion (breech,
transverse
or face)
Maternal or fetal
conditions
Anaemia (in cur-
rent pregnancy)
Yes 393 36.76 182 36.62 575 36.72
No 676 63.24 315 63.38 991 63.28
Chronic hyper-
tension
Yes 282 26.38 69 13.88 351 2241
No 787 73.62 420 86.12 1215 77.59
Diabetes
Yes 82 7.67 35 7.04 17 747
No 987 9233 462 92.96 1449 9253
Pre-eclampsia
Yes 221 20.67 86 17.30 307 19.60
No 848 79.33 411 82.70 1259 80.40
Eclampsia
Yes 70 6.55 29 5.84 99 6.32
No 999 9345 468 94.16 1467 93.68
Placenta previa
Yes 34 3.18 21 423 55 351
No 1035 96.82 476 95.77 1511 96.49
Placental abrup-
tion
Yes 60 5.61 71 14.29 131 837
No 1009 94.39 426 85.71 1435 91.63
PROM
Yes 137 12.82 24 4.83 161 10.28
No 932 87.18 473 95.17 1405 89.72
Acute fetal
distress
Yes 63 5.89 13 262 76 485
No 1006 94.11 484 97.38 1490 95.15
Oligohydram-
nios
Yes 96 8.98 35 7.04 131 837
No 973 91.02 462 92.96 1435 91.63

ANC, antenatal care; GA, gestational age; PROM, premature rupture of membranes
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or had only primary education (96.50%; n=1512/1566).
Almost all women were homemakers and not employed
(99.68%; n=1561/1566). Over 40% of women were
aged between 20 and 29 years (43.49%; n=681/1566)
while over a quarter were 35 years or older (26.47%;
n=400/1566) (Table 1).

Almost one third (28.67%; n=449/1566) of mothers
had five or more pregnancies prior to the index preg-
nancy, 4% (n=63/1566) had a previous stillbirth, almost
8% (n=119/1566) experienced a previous infant or child
death and one-fifth had a previous abortion (Table 1).

Nearly one-quarter (23.75%; n=372/1566) of women
had received four or more ANC visits during their index
pregnancy while one-third (33.72%; n=523/1566) had
received between 2 and 3 visits. Only one-third (32.06%;
n=502/1566) had received ANC in the first trimester
of pregnancy. Multiple pregnancies comprised around
2.36% (n=137) of the sample (Table 1).

Over one-third (36.46%) of births were either extremely
preterm, very preterm or moderate to late preterm with
less than two thirds (62.20%) being born at term. Less
than two-thirds of the sample (59.07%) had average birth-
weight or higher with almost one fifth (19.73%) being
low birth weight and 11% were small in weight for their
gestational age. Breech or transverse lie births comprised
around 6% (n=95/1566) of births (Table 1).

Over one-third of mothers had anemia during their
pregnancy (36.72%; n=575/1566), and over one-fifth
had chronic hypertension (22.41%; n=351/1566). Pre-
eclampsia was observed among almost 20% of women
(n=307/1566), while placental abruption and PROM
occurred in around 8% (#=131) and 10% (n=161) of
women respectively (Table 1).

Bivariate and multivariable logistic regression analysis
In the bivariate analysis admission/referral status, history
of stillbirth or previous death of an infant/child, number
of antenatal care visits, multiple pregnancy, gestational
age, birthweight and birth size, presentation, hyperten-
sion, placental abruption, PROM, and acute fetal distress
were all significantly associated with stillbirth (Table 2).
In the multivariable model (Table 2), which adjusted
for confounders and maternal age and fetal sex, the fac-
tors that were independently associated with stillbirth
were admission/referral status, gestational age, birth size,
presentation, multiple pregnancy, hypertension, pre-
eclampsia, placental abruption, and PROM. Women that
were referred had over three times greater odds of hav-
ing a stillbirth (OR: 3.21, 95% CI: 1.12, 9.19) compared
to non-referred women. Extremely preterm babies had
over 13 times the odds of being stillborn (OR: 13.98; 95%
CI: 7.44, 26.27), followed by very preterm babies with
almost four times the odds (OR: 3.91, 95% CI: 2.73,5.62)
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and moderate to late preterm with just below two times
the odds of stillbirth (OR: 1.60, 3.37)) compared to term
babies. Babies that were small in weight for their gesta-
tional age had almost twice the odds of being stillborn
(OR: 1.70, 95% CI: 1.10, 2.64) compared to those that
were average size for gestational age. Fetal factors asso-
ciated with stillbirth included being breech or transverse
presentation and multiple pregnancies both of which had
almost a third lower odds of stillbirth compared with ver-
tex presentation and singletons.

Women with pre-eclampsia and PROM also had a sig-
nificantly lower odds of stillbirth compared to those who
did not have these conditions. Whereas women with pla-
cental abruption had two times greater odds of stillbirth
(OR: 2.05; 95% CI: 1.36, 3.10) compared to women with-
out placental abruption. History of stillbirth, gestational
age at ANC, number of ANC visits, place of ANC, and
acute fetal distress were no longer significantly associated
with stillbirth in the multivariable model after controlling
for all other factors.

The multivariable model without adjustment for mater-
nal age and sex (Model 2; Table 2) showed no difference
in the factors that were independently associated with
stillbirth when these variables were excluded.

Complete case analysis
The multivariable model fit on complete cases showed
similar results to the model fit on the imputed data set
with the exception that number of ANC visits remained
significantly associated with the outcome (Table A2, Sup-
plementary Appendix).

Discussion
This study is one of the first to examine stillbirths using
routine health facility data to understand and identify key
risk factors in three of the largest tertiary care centers in
Kabul, Afghanistan to inform future stillbirth prevention
strategies. There is substantial gap in evidence on still-
birth from fragile and conflict-affected settings overall,
and our study makes an important contribution to this
literature and demonstrates the potential to use and ana-
lyze routine data to fill this gap. Our analysis identified
several factors that were independently associated with
increased odds of stillbirth among women giving birth in
three health facilities in Kabul including being born pre-
term and small-for-gestational age, being referred from
another facility, and placental abruption. Several factors
were significantly associated with a reduced odds of still-
birth including women with a history of hypertension,
pre-eclampsia or PROM, and multiple births.

We found a very strong statistically significant asso-
ciation between gestational age and stillbirth particu-
larly among extremely preterm babies, very preterm and
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Table 2 Bivariate and multivariable logistic regression of factors associated with stillbirth in three tertiary health facilities in Kabul,

Afghanistan, 2021

Independent variable

N=1566

Bivariate

Multivariable model 1

Multivariable model 2

(adjusted for sex and maternal (without adjusting for sex

age)

and maternal age)

uOR

95% Cl

p-value

aOR 95% Cl

p-value  aOR 95% Cl p-value

Maternal characteristics
Residence
Urban
Rural
Education
No education or primary
Secondary or higher
Maternal age (years)A
<20
20-29
30-34
35+
Admission status
Referred
Not referred
Obstetric history
ParityA
0-1
2-4
5+
History of stillbirthA
Yes (1 or more)
No
History of abortion /A
Yes (1 or more)
No

History of infant/child deathA

Yes (1 or more)
No
Pregnancy care and referral
Number of ANC visitsA
0-1
2-3
4+
Gestational age at first ANCA
<12 weeks
12+ weeks
Place of ANCA
Primary health facility
Secondary health facility
Admission status
Referred
Not referred
Fetal factors

061,113

0.95,3.62

0.97,293

092,157
0.99, 1.68

1.88,10.38

0.91,1.69

1.04,1.71

1.20,2.99

082,139

0.38,0.88

1.04,2.28
1.32,2.26

0.98,1.59

0.62,1.13

1.88,10.38

0.240

0.058

0.097

0.0004

0.073

0.006

0618

0.011

0.006

0.078

0.233

0.0004

1.60 0.85,3.02

1.20 0.88,1.62
143 1.06,1.94

3.24 1.17,8.95

3.21 1.12,9.19

NS NS

0.09

0.023 3.27

1.19,9.03 0.022

NS NS

NS NS

NS NS

NS NS

NS NS

<0.0001 324
1

1.17,891 0.023
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Table 2 (continued)

Bivariate Multivariable model 1 Multivariable model 2
(adjusted for sex and maternal (without adjusting for sex
age) and maternal age)
Independent variable uOR 95% Cl p-value  aOR 95% Cl p-value  aOR 95% Cl p-value
N=1566
Sex of baby/
Female 1 1
Male 1.07 0.83,1.37 0.592 0.90 067,1.20 0455
Pregnancy type
Singleton 1 0.029 1 0.026 NS
Multiple 041 0.17,0.99 031 0.11,0.87
Gestational age (weeks)
Extremely preterm (< 28 weeks) 2357 14.1,394 <0.0001 1398 744,2627 <00001 1388 740,2604 <0.0001
Very preterm (28-31 weeks) 492 3.66,6.61 391 273,562 3.90 2.72,5.60
Moderate to late preterm (32-36 weeks)  2.28 1.63,3.19 232 1.60, 3.37 230 1.58,3.33
Term (37-40 weeks) 1 1 1
Post-term (41 +weeks) 1.00 0.33,3.02 0.98 0.31,3.03 0.99 0.32,3.07
Birthweight (grams)A
<1500 ¢g 13.68 8.66,21.6 <0.0001
1500-1999 g 5.58 3.24,9.62
2000-2499 g 3.06 220,442
2500-3999 g 1
+40009g 0.73 0.34,1.58
Birth sizeA
Small for gestational age 6.84 4.96,9.45 <0.0001 1.70 1.10, 2.64 0.027 1.70 1.10,2.63 0.03
Normal for gestational age 1 1 1
Large for gestational age 1.39 0.93,2.08 0.84 0.53,1.35 0.84 0.52,1.36
Obstetric factors
Presentation of baby
Vertex 1 1 0.003 1 0.004
Malpresentation (breech, transverse 038 022,067 0.0003 039 0.22,0.74 0.40 0.21,0.75
or face)
Maternal or fetal conditions
Anaemia (in current pregnancy)
Yes 0.99 0.80, 1.24 0.956
No 1
Chronic hypertension
Yes 045 0.34,0.60 <0.0001 045 032062 <0.0001 045 032,063 <0.0001
No 1 1
Diabetes
Yes 0.91 0.60,1.38 0.658
No 1
Pre-eclampsia
Yes 0.80 0.61, 1.06 0.115 0.63 0.46,0.88 0.006 0.63 0.46,0.87 0.005
No 1 1
Eclampsia
Yes 0.88 0.57,1.38 0.587
No 1
Placenta previa
Yes 1.34 0.77,2.34 0.303

No 1
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Table 2 (continued)
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Bivariate

Multivariable model 2
(without adjusting for sex
and maternal age)

Multivariable model 1
(adjusted for sex and maternal
age)

Independent variable uOR 95% Cl

N=1566

p-value

aOR 95% Cl p-value  aOR 95% Cl p-value

Placental abruption
Yes 2.80
No 1
PROM
Yes 0.35
No 1 (ref)
Acute fetal distress

1.95,4.02

0.22,0.54

Yes 043
No 1
Oligohydramnios

0.23,0.79

Yes 0.77
No 1

0.51,1.15

<0.0001

<0.0001

0.003

0.191

2.05 1.36,3.10 0.001 2.07 1.37,3.11 0.001

0.39 0.24,0.64 <0.0001 039 0.24,0.63 <0.0001

NS NS

NS NS

AMissing values imputed using multiple imputation; NS, Not significant at p=0.05; gray shade indicates variables that were not included in the initial multivariable

logistic regression as p-value in bivariate model was >0.250

ANC, antenatal care; GA, gestational age; PROM, premature rupture of membranes

moderate to late preterm babies. This finding is consist-
ent with other studies in similar settings in Asia and
Africa [26-28]. A global modelling study by Okwaraji
et al. in 2023 also estimated that 74% of stillbirths globally
occur among preterm babies under 37 weeks [17]. Chil-
dren born preterm may not be well adapted to withstand
labour and transition to extra-uterine life compared to
children born at term [29, 30] which also increases the
risk of death in the newborn period.

Our study also found almost twice the odds of still-
birth among small-for-gestational age babies than
babies with an average weight for gestational age. This
finding supports studies in the literature that show that
a babies that are small-for-gestational age or large-for-
gestational age have a higher chance of being stillborn
[17, 26, 31, 32]. Our sample did not have many babies
that were large-for-gestational age which may account
for the lack of association which is normally seen for
large babies. Detection of inadequate growth in utero
is critical to detect and prevent fetal growth restriction
and can be identified during antenatal care visits. How-
ever in our study, only a quarter of women received at
least four or more antenatal visits among both cases
and controls. We were unable to assess the content
of antenatal care received to know if fetal growth was
assessed, but a recent study in Afghanistan examin-
ing content of antenatal care in a cross-sectional sur-
vey of over 6000 women found that only 31% received
between 5 and 8 services during their ANC visit (these

included: blood pressure measurement, weight assess-
ment, blood and urine tests, nutritional advice, advice
on complications and availability of health services and
vaccination with tetanus) [33]. Notably, these services
did not include measurement of uterine height or any
ultrasound assessment which could detect fetal growth
restriction.

Encouragement of early antenatal care and identifi-
cation of women who might be at risk of preterm birth
should be an area of focus in Afghanistan for stillbirth
prevention. It will also be important to assess the quality
of antenatal care provided to ensure that women who are
at risk are identified early and treated. A recent analysis
of secondary data from six South Asian countries rated
the quality of antenatal care in Afghanistan as 2.3 out of
10 [34] suggesting that antenatal care quality requires
substantial attention and strengthening. Notably in our
sample, nearly half of those babies that were stillborn
were below 2500 g and a quarter were below 1500 g. It
is imperative to investigate these small babies and if this
is due to fetal growth restriction or other factors for the
future prevention of stillbirth and to improve long term
newborn outcomes reduce adverse outcomes in sub-
sequent pregnancies [35]. Being preterm and small for
gestational can predispose to future longer-term conse-
quences including stunting, disability, and non-commu-
nicable diseases. Recent data in Afghanistan suggests that
miscarriages and pre-term births have risen sharply since
the political transition in 2021 [36].
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In our study, women who were referred from another
facility had over three times increased odds of stillbirth
compared to non-referred women. This is not surpris-
ing as we would expect that referral delays and high-
risk pregnancies can both increase stillbirth risk. Given
that all three health facilities are national referral hos-
pitals, this could also be a key factor. Most of the health
facilities in our study have little equipment for intrapar-
tum monitoring and late referral could account for this
observation [37, 38]. Similar findings have been reported
in studies carried out in Cameroon, India and Nigeria
where referred women had a higher risk of stillbirth [26,
28, 39]. It is critical to understand why referred women
in Afghanistan are losing their babies and what are the
major contributing delays — if it’s the family delaying
going to the facility or an absence of means of getting to
the facility or whether delays are related to being seen
once at the referral facility [40]. The health facilities in
our study frequently receive women referred from differ-
ent areas of the capital Kabul and more distant provinces
in Afghanistan. Traveling long distances, and delays in
reaching the hospital on time contributes to the wors-
ening of the patient’s condition and creates serious dif-
ficulties for the hospital staff to manage these already
high-risk patients. Challenges also exist with staff short-
ages in these high-volume maternities which may man-
age over 80 births a day. Increased attention is needed
on the health workforce and ensuring the availability of
quality emergency obstetric care at lower level facilities
to reduce the load from these large tertiary referral hospi-
tals [41, 42]. This is an ongoing challenge for Afghanistan
that requires commitment and investment into the health
system by both national and international stakeholders.

In Afghanistan, it is customary for women to obtain
the permission of their husband or a male relative before
seeking professional health-care such as antenatal care ,
or even to give birth in a hospital or other health facilities
and this could be a reason contributing to delays in, or
lack of health-care seeking [43]. Despite advances in gen-
der equality over the last decade, according to the 2023
Human Development Report, Afghanistan ranks 182 out
of 193 on the Gender Inequality Index (GII) [44], reflect-
ing high levels of inequality in reproductive health, wom-
en’s empowerment, and economic activity.

Placental abruption increased the odds of stillbirth in
our study by almost three times which aligns with find-
ings from studies in Northern Nigeria, Pakistan and
Cameroon where women with placental abruption had
a significantly higher risk of stillbirth [28, 31, 45]. In our
study, women with pre-eclampsia, chronic hypertension
and PROM had a significantly lower odds of stillbirth
compared to women without these conditions. This was
unexpected and contrasts trends in the literature which
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tend to show a higher risk of stillbirth when women have
these conditions or complications [8, 46]. It is unclear if
our result is due to inadequate documentation of these
conditions for women who have had a stillbirth, or
whether this is a real effect — that perhaps these women
were identified as high risk at some point in the contin-
uum of care and managed appropriately. It is also possi-
ble that women who are attending these referral centres
might be have sought antenatal care at other health facili-
ties and the information on preexisting medical condi-
tions may not be recorded in these facilities [47]. Further
studies are needed to investigate this in more depth, and
we would caution against any interpretation of this.

We also would have expected that women with a his-
tory of stillbirth would show a statistically significant
association with stillbirth in the current pregnancy. This
was significant in the bivariate analysis but once it was
adjusted for in the multivariable model, it was no longer
significant. It is possible that the other factors identified
had a much stronger effect on stillbirth risk or that there
may have been inadequate documentation of a previous
stillbirth.

Maternal age (either very low below 20 years or high
maternal age over 35 years) is strongly associated with
stillbirth [14, 25], however, we did not find a significant
relationship in our analysis. Higher maternal age is usu-
ally strongly associated with stillbirth among nulliparous
women [25] but our sample had very few nulliparous
women overall. Furthermore, women in Afghanistan
often do not know their exact age because of a lack of
birth certificates which may have affected our ability to
detect an association. Nulliparity and higher parity were
also not significantly associated with stillbirth in our
study as would be expected, but our sample had a very
high proportion of women with at least five previous
births and as mentioned above, very few women with
no previous birth. We also did not observe a significant
association between fetal sex and stillbirth despite the
increased risk known for male babies, [48] but accurate
documentation of sex may be affected by the conse-
quences and fear from for healthcare providers when a
male baby dies under their care [49].

The findings from our study are relevant for other
similar contexts of protracted crises and political insta-
bility that face similar challenges; however, Afghanistan
is unique in many aspects, particularly in the organiza-
tion of its healthcare infrastructure, and the availability
and quality of healthcare services can differ significantly
across regions [37]. Furthermore, there are many socio-
political and cultural challenges to accessing timely and
quality prenatal care, skilled birth attendance, and emer-
gency obstetric services which requires context specific
understanding and interventions. Along with cultural
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and socioeconomic barriers that limit women’s access
to health services, health care inequalities, conflict and
restrictions on women’s rights and access to education
and employment can also affect their ability to access to
health care [50, 51]. The ongoing conflict in Afghanistan
over the past two decades has severely disrupted health-
care system, leading to increased maternal and infant
mortality rates.

Limitations of the study

A key limitation of our study is related to the quality of
data available in the routine medical files. We had no
means of assessing or checking data quality due to the
retrospective nature of the study which relied on exist-
ing completed medical files. The study team verified the
data extraction process, but we cannot be certain of the
accuracy of information already recorded in the files
and it is possible that there may be a risk of bias. There
were also a large proportion of missing data for several
variables particularly on women’s obstetric history and
the baby’s birthweight. However, we have addressed
this using multiple imputation for missing data. Inter-
estingly, we observed a much higher proportions of
missing data for live born compared to stillborn babies.
We believe that this is related to the need to document
more when a woman arrives at the health facility with a
problem or when there is a death, as medical files tend
to be scrutinized more closely to understand what hap-
pened in such circumstances. These findings highlight
the need for future efforts to focus on improving routine
data collection and data quality for all birth outcomes in
Afghanistan.

Our study was limited to predominantly urban areas
in the capital city in Afghanistan so we cannot general-
ize our findings to other parts of the country. The three
health facilities were also key referral centers for high-
risk cases in the country which can introduce bias.
Further, there were several variables that we could not
collect or account for in our analysis including mode of
birth (vaginal vs. Caesarean), presence of infections, fetal
growth restriction, interpregnancy interval and content
of antenatal care — all of which are important factors
affecting stillbirth risk.

Also important to note is that this study was con-
ducted before the takeover of the government in August
2021. Since this time, there has been serious deteriora-
tion in health service accessibility, availability and the
rights of women who are severely restricted with little
autonomy [52-54]. Anecdotal evidence and studies sug-
gest that mortality is increasing and women’s health is
worsening [36]. We expect that the risk factors we have
identified now are likely to worsen or be exacerbated.
Nevertheless, our findings are still relevant to inform
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stillbirth prevention strategies in Afghanistan, but future
research would also be needed to assess the current situ-
ation and impact of political transition and restrictions
on women’s rights on stillbirths and other adverse preg-
nancy outcomes.

Afghanistan is one of 193 countries that committed to
the ENAP in 2014 to reduce stillbirth rate to 12 per 1000
births by 2030 [21]. With the stillbirth rate in Afghani-
stan stagnating in recent years and currently at almost
double the ENAP target, it will be imperative to ensure
that women can continue to access care during preg-
nancy and childbirth and that national and international
stakeholders invest in strengthening the healthcare sys-
tem to prevent stillbirths.

Strengths of the study

A key strength of our study is the large sample of still-
births from three high volume maternity referral hospi-
tals. We have also demonstrated how routine data could
be used to continuously monitor factors contributing
to stillbirth particularly if further improvements can be
made to the routine data documented for women within
health facilities. Our findings broadly align with the lit-
erature and contributes important evidence needed to
inform stillbirth prevention efforts in Afghanistan.

Conclusion and recommendations

Our study identified several key risk factors associated
with stillbirth in three maternity referral hospitals in
Afghanistan which included being born preterm or small
for gestational age, referral from another health facility,
and placental abruption. Improving the management of
preterm births, and detection and management of small-
for-gestational age babies earlier in pregnancy as well as
improving antenatal care attendance and quality will be
important for reducing stillbirths in Afghanistan in the
future. More research is needed to understand referrals
and what is contributing to increased risk among women
who are referred including where preventable delays may
be occurring. In depth assessment of healthcare provid-
ers ability to detect and treat pregnancy complications
will also be important. Improvements in stillbirth data
quality and strengthening the quality of routine data
overall needs to occur together with improvements in
the provision of antenatal and intrapartum care services
for women to better inform future stillbirth preven-
tion in Afghanistan. High quality routine data in hos-
pitals is essential to better understand the number of
stillbirths and their underlying causes in Afghanistan.
Without meaningful data, stillbirths will continue to be
overlooked and efforts to reduce these hampered.
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