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Abstract 29 

 30 

Background: Stillbirth rates in Afghanistan have declined little in the past decade with no data 31 

available on key risk factors. Healthcare utilisation and maternal complications are important factors 32 

influencing pregnancy outcomes but rarely captured for stillbirth in national surveys from low- and 33 

middle-income countries. The 2010 Afghanistan Mortality Survey (AMS) is one of few surveys with 34 

this information.  35 

 36 

Methods: We used data from the 2010 AMS that included a full pregnancy history and verbal 37 

autopsy. Our sample included the most recent live birth or stillbirth of 13,834 women aged 12-49 38 

years in the three years preceding the survey. Multivariable Poisson regression was used to identify 39 

socio-demographic, maternal, and healthcare utilisation risk factors for stillbirth. 40 

 41 

Results: The risk of stillbirth was increased among women in the Central highlands (aRR:3.01, 42 

95%CI:1.35, 6.70) and of Nuristani ethnicity (aRR:9.15, 95%CI: 2.95, 28.74). Women that didn’t 43 

receive antenatal care had three times increased risk of stillbirth (aRR:3.03, 95% CI:1.73, 5.30), while 44 

high-quality antenatal care was important for reducing the risk of intrapartum stillbirth. Bleeding, 45 

infection, headache, and reduced fetal movements were antenatal complications strongly associated 46 

with stillbirth. Reduced fetal movements in the delivery period increased stillbirth risk by almost 47 

seven (aRR:6.82, 95%CI:4.20,11.10). Facility births had a higher risk of stillbirths overall (aRR:1.55, 48 

95%CI:1.12, 2.16), but not for intrapartum stillbirths.  49 

 50 

Conclusions: Targeted interventions are needed to improve access and utilisation of services for 51 

high-risk groups. Early detection of complications through improved quality of antenatal and obstetric 52 

care is imperative. We demonstrate the potential of household surveys to provide country-specific 53 

evidence on stillbirth risk factors for LMICs where data is lacking. 54 

 55 
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Background 84 

 85 

 A major challenge for stillbirth prevention in low- and middle-income countries (LMIC), 86 

where the largest burden lies, is the lack of adequate data to identify and quantify major risk factors at 87 

the national level (1). Existing studies have been predominantly with women who have had contact 88 

with the formal health care system (2), and while prospective, population-based studies such as those 89 

from demographic surveillance sites in LMICs are increasing (3, 4), there are no national-level data 90 

for many countries (1). This lack of data on country-specific risk factors makes it challenging to direct 91 

attention to stillbirth at a national level and for countries to prioritise programmatic and policy areas 92 

for action to reduce stillbirths. 93 

 94 

In 2009, Afghanistan was among the top ten nations accounting for almost two-thirds of the 95 

global stillbirth burden, and by 2016 little improvement was observed (5, 6). The annual reduction in 96 

stillbirths between 2000 and 2015 in Afghanistan was only 1.9% (6). The stillbirth rate remains high 97 

at 27 per 1000 births – six times that of high-income settings, yet there are no published studies to 98 

understand stillbirths in this context. Stillbirths have not been a public health priority in Afghanistan 99 

partly because of the absence of evidence on the major factors contributing to these deaths. The UN’s 100 

2016 Global Strategy for Women’s, Children’s and Adolescent Health now includes reduction in the 101 

stillbirth rate as a core indicator, and the 2014 Every Newborn Action Plan set the first-ever targets to 102 

reduce stillbirths to 12 per 1000 births by 2030 which was endorsed by 190 countries, including 103 

Afghanistan (7). It is therefore, both timely and crucial to investigate stillbirths in this high-burden 104 

country. 105 

 106 

The 2010 Afghanistan Mortality Survey (AMS) was a modified, special Demographic and 107 

Health Survey (DHS) and one of a few nationally-representative surveys conducted in a LMIC in the 108 

last ten years that collected health service utilisation data for stillbirths and also included a verbal 109 

autopsy (8). The country’s unique and diverse socio-cultural, linguistic, and geographic characteristics 110 

in addition to the current complex humanitarian situation, makes the need for context-specific data 111 
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imperative (Box 1). The objective of this study was to identify key maternal, obstetric and health-care 112 

utilisation factors associated with stillbirth in Afghanistan, and to demonstrate the potential of a 113 

modified DHS survey to provide country-specific evidence on risk factors for stillbirth if applied in 114 

other LMICs. 115 

 116 

[Insert Box 1: Afghanistan country context and health situation] 117 

 118 
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Methods 147 

 148 

Data sources 149 

Data for this analysis are from the 2010 Afghanistan Mortality Survey (9). This was the 150 

country’s first nationally representative household survey and is currently the only national, 151 

population-based survey that has collected data on women’s health service utilisation for stillbirth. 152 

The survey adopted a two-stage sampling design based on the 2011 Population and Housing Census 153 

preparatory frame from the Central Statistics Organisation. The design produced a sample 154 

representative at the country level for rural and urban areas, and for the North, Central and South 155 

geographical domains that are regroupings of eight geographical regions (Figure 1). The rural areas of 156 

Kandahar, Helmand, and Zabul provinces in the South were not surveyed for security reasons. 157 

Overall, the survey covered 87% of the population; the 13% not surveyed belonged mostly to the 158 

South zone (9). 159 

 160 

[Insert Figure 1] 161 

 162 

We used data from three questionnaires in the AMS survey; the household, women’s, and 163 

verbal autopsy (VA) questionnaire, based on the DHS model questionnaires developed by the DHS 164 

program and adapted for Afghanistan. The women’s questionnaire collected information from ever-165 

married women aged 12-49 years including background characteristics and a complete pregnancy 166 

history which captured all pregnancies and their outcomes in a woman’s lifetime. Among women that 167 

gave birth in the preceding five years, the women’s questionnaires captured maternal health care 168 

utilisation including antenatal, delivery and post-natal care for the mother’s last live birth or stillbirth. 169 

The VA questionnaire was completed for each death that occurred in the preceding three years.  170 

 171 

In total, 22,351 households were interviewed, which included 47,848 women aged 12-49 172 

years, yielding a response of 98%. We limited our analysis to all women’s births within the last three 173 

years, giving a base of 17,215 births. We merged data from the VA with the women’s and household 174 
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data so that selected variables not available in the pregnancy histories for stillbirths could be included 175 

(fetal sex, multiple pregnancy, and timing of the stillbirth). We further restricted our sample to 176 

mothers’ most recent birth, giving a sample of 13,844 women/births (13,528 live births, 316 177 

stillbirths) then corrected any misclassification between miscarriages, stillbirths or early neonatal 178 

deaths using the VA data. This gave a final sample of 13834 births (13,523 live births, 311 stillbirths). 179 

Details on this procedure is available in the Appendix. 180 

 181 

Study variables 182 

 183 

Dependent variable: pregnancy outcome 184 

Our main outcome variable was pregnancy outcome for the mothers’ most recent pregnancy 185 

and was coded as stillbirth or live birth (see Appendix for detail). We used the definition of stillbirth 186 

to be a late fetal death at ≥28 weeks’ gestation as recommended by WHO for international 187 

comparisons. The 2010 AMS recorded gestational age in months so we used seven months or more as 188 

our cut off. We defined intrapartum stillbirths as those stillbirths where the mother reported no signs 189 

of skin maceration based on the VA data. 190 

 191 

Independent variables and analytical framework  192 

We included individual, household, and community-level explanatory variables based on 193 

those identified in the literature as having an important effect on stillbirth, and availability in the 2010 194 

AMS dataset (1, 10) (see Appendix). To guide the analysis, we developed an analytical framework by 195 

adapting existing frameworks (11, 12). This framework mapped explanatory variables according to 196 

proximity to the outcome as distal, intermediate and proximal determinants (Figure A2) and 197 

represented three defined time periods - pre-conception, pregnancy, and childbirth.  198 

 199 

 200 

 201 

 202 
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 203 

Statistical analysis 204 

 205 

All analyses were performed using STATA/SE version 14.2.  For the binary outcome, 206 

stillbirth, we used Poisson regression models with a log link function to estimate relative risks. All 207 

models were weighted using sample weights to account for the complex survey design and adjusted 208 

standard errors were used to obtain Wald test p-values and 95% confidence intervals.  209 

 210 

We fitted univariable models and built three multivariable regression models to examine the 211 

association between stillbirth and the explanatory variables. We applied  a sequential approach (13) 212 

based on the three stages of pregnancy (Figure A2): model 1 included variables from the pre-213 

conception period (community level, socio-economic, environmental & maternal factors); model 2 214 

included factors related to the pregnancy period (antenatal care and pregnancy complications), having 215 

adjusted for the variables from stage 1; and model 3 included factors related to the delivery period 216 

(complications during the delivery period and delivery care), having adjusted for the variables from 217 

the first two stages. In the first model, no p-value criterion was used for including variables, but for 218 

subsequent models (model 2 and model 3) only variables with p£0.20 from the previous model were 219 

included into the next stage. Wealth, maternal age and education, fetal sex, and multiple gestation 220 

were considered important factors and were retained in the models regardless of their p-values. All 221 

other variables were removed one at time, starting with the highest p-value, until only those that had 222 

p£0.05 remained. Multi-collinearity was checked using variance inflation factors. Area under the 223 

curve (AUC) and calibration plots were used to assess model performance. We used the same model 224 

building approach for identifying independent risk factors for intrapartum stillbirth. 225 

 226 

 227 

 228 

 229 
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 230 

Results 231 

We included 13,834 births, of which 311 were stillbirths and 13,523 were live births (23 232 

stillbirths per 1000 total births) (Table A2). Most women resided in rural areas (80.9%), were married 233 

(99.5%), and had no formal education (89.4%). First-time mothers comprised 16% of the sample, 234 

however, fertility was high with over 40% of women having at least five children prior to the index 235 

pregnancy. Approximately 5% had experienced a previous pregnancy loss. Over one-third (36.0%) of 236 

women had not received ANC for their last birth, while 16% had the recommended four or more 237 

visits. Quality of ANC was generally low, with most women receiving less than five of the nine 238 

recommended services. Only one-third of births took place at a health facility with a skilled birth 239 

attendant, and less than 2% of births were caesarean. Almost two-thirds (60.6%) of stillbirths 240 

occurred during the intrapartum period; although the timing was unknown for nearly 20%. The most 241 

frequent maternal conditions during pregnancy were headaches, possible hypertension or infection, 242 

and bleeding. Common complications in the delivery period were headaches, blurry vision, possible 243 

hypertension or infection, excessive bleeding, prolonged labour/malpresentation. About 1% of women 244 

in the pregnancy and delivery periods reported reduced fetal movements (Table A2). 245 

 246 

Disparities in stillbirth rates across the eight geographical regions were high, ranging from 13 247 

per 1000 births in the Northern regions to over 40 per 1000 births in the Central Highlands (Table 1). 248 

In the univariate analysis, region of residence, ethnicity and maternal age were strongly associated 249 

with stillbirth, but wealth quintile and education were not. First and higher order pregnancies, 250 

multiple gestation, previous pregnancy loss, and not receiving ANC, were all associated with stillbirth 251 

(Table 1).  252 

 253 

[Insert Table 1] 254 

 255 

Table 2 shows the multivariable results of factors associated with stillbirth. Factors associated 256 

with stillbirth in the pre-pregnancy period (model 1) were region of residence, ethnicity, previous 257 
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pregnancy loss, and nulliparity. In particular, women in the Central highlands and South-Eastern 258 

regions had twice the risk of stillbirth and women of Nuristani ethnicity were ten times more likely to 259 

experience stillbirth. Once pregnant, taking into account utilisation of ANC and pregnancy 260 

complications, region of residence was no longer associated with stillbirth, but ethnicity remained, 261 

with Nuristani women having over nine times increased risk of stillbirth (model 2). Not receiving any 262 

ANC during pregnancy increased the likelihood of stillbirth by almost three times, while women that 263 

experienced possible infection, bleeding, and headache during their pregnancy had approximately 264 

twice the risk of stillbirth, while women with reduced fetal movement were almost four times more 265 

likely to have a stillbirth. Factors independently associated with stillbirth in the delivery period 266 

(model 3) were, again, region of residence, ethnicity, previous pregnancy loss, first and multiple 267 

pregnancies, not receiving ANC, and giving birth in a health facility. The same pregnancy 268 

complications were predictive of stillbirth, except that the effect of reduced or no fetal movement as a 269 

pregnancy complication was reduced. This is likely due to the inclusion of reduced or no fetal 270 

movement as a delivery complication in the final model, which was now the factor with the highest 271 

relative risk, increasing risk of stillbirth by nearly seven times. Across all models Nuristani women 272 

consistently had a higher risk of stillbirth being over 12 times that of the Tajik population. There was 273 

no difference in stillbirth across wealth quintiles or levels of maternal education or age after 274 

accounting for all other factors. Models were well calibrated (Figures A5) and discrimination 275 

improved from model 1 to model 3 (see AUC in Table 2). 276 

 277 

[Insert Table 2] 278 

 279 

The sub-group analysis on intrapartum stillbirth showed that being of Nuristani or Pashai 280 

ethnicity, nulliparous women, multiple pregnancies, receiving no or low-quality ANC, or 281 

experiencing possible infection or headache during pregnancy increased the risk of stillbirth. Reduced 282 

or no fetal movement during the delivery period was also a strong predictor, whereas reduced or no 283 

fetal movement as a pregnancy complication and giving birth in health facility were no longer 284 

associated with intrapartum stillbirth once other factors were taken into account (Table 3, Figure A6).  285 
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 286 

[Insert Table 3] 287 

 288 

We examined health care access disaggregated by ethnicity and region of residence to 289 

understand the disparities in stillbirth observed in access between different ethnic groups and 290 

geographic regions (Table A3, Figures A3-A4) and found that Nuristani women had the largest 291 

proportion of women that did not receive any ANC (89%) and the lowest levels of skilled birth 292 

attendance (2.5%) for their last pregnancy. The highest proportion of women receiving low quality 293 

ANC were residents of the Capital and Northern region (Figure A3). The South-Eastern, Western and 294 

Central highlands regions had the most women who did not receive any ANC. Skilled birth 295 

attendance was highest in the capital and lowest in the Central highlands, North-Eastern and Western 296 

regions (Figure A4). 297 

 298 

 299 

 300 

 301 

 302 

 303 

 304 

 305 

 306 

 307 

 308 

 309 

 310 

 311 

 312 

 313 
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 314 

Comment 315 

 316 

Principal findings 317 

Our analysis of the 2010 Afghanistan Mortality Survey has highlighted several socio-318 

demographic, health service utilisation, and maternal conditions that increase stillbirth in Afghan 319 

women, some of which are modifiable and can inform and prioritise programmatic focus for future 320 

stillbirth prevention in the country. Determinants of stillbirth in Afghanistan included residing in the 321 

Central highlands, being of Nuristan ethnicity, not receiving ANC, and experiencing bleeding, 322 

possible infection or headache during pregnancy. Reduced or no fetal movements during the delivery 323 

period and giving birth in a health facility were also strongly associated with stillbirth. Factors 324 

associated with intrapartum stillbirths differed slightly and included being of Nuristan or Pashai 325 

ethnicity, utilisation and quality of ANC, possible infection or headache during pregnancy, and 326 

reduced fetal movements in the delivery period. Women with first or multiple pregnancies, and 327 

previous pregnancy loss also had increased risk of intrapartum stillbirth. These findings offer an 328 

evidence-base to integrate efforts into health service delivery programmes focused on maternal, 329 

perinatal and newborn survival, as well as future national health policies where until now, no such 330 

information was available. We also demonstrate how DHS surveys can be adapted to generate more 331 

data to understand the underlying factors driving stillbirths in other LMIC settings. DHSs 332 

 333 

The overall stillbirth rate of 23 per 1000 total births is lower than adjusted rates reported for 334 

Afghanistan in 2009 (29.3 per 1000) and in 2015 (26.7 per 1000) from the Lancet series which  335 

accounted for under-reporting (1). Intrapartum stillbirths constituted almost two-thirds of stillbirths in 336 

our study and is consistent with findings from other LMICs (3). Within-country variations in stillbirth 337 

risk have been observed in many countries, as have ethnic differences (14, 15). Nuristani people are a 338 

minority group that reside predominantly in the Eastern part of Afghanistan (Nuristan province) and 339 

the low levels of healthcare utilisation may explain the extremely high rates of stillbirth. The 2015 340 

Afghanistan DHS also found only 1% of births in Nuristan province were in a health facility, and this 341 
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province had the lowest levels of ANC utilisation across the country (11%). Exacerbating the 342 

situation is that the East is a high-intensity conflict zone and one of the poorest regions in the country. 343 

For intrapartum stillbirths, both Nuristani and Pashai women had higher risk of stillbirth. Pashai 344 

women also reside in the East, where high levels of conflict could have compromised access and 345 

quality of health services. The 2010 AMS did not report mortality rates according to province or 346 

ethnicity; however, the 2015 DHS reported provincial level mortality rates which showed that 347 

Nuristan province had the highest infant and under-five child mortality rates nation-wide (123 and 348 

170 per 1000 live births respectively, compared to 45 and 55 per 1000 live births nationally) (16). The 349 

high stillbirth rates in this group appears to reflect the pattern in regional disparities in other mortality 350 

rates.   351 

 352 

Geographic disparities underlie maternal and child mortality, morbidity, and healthcare seeking 353 

in Afghanistan (17). The high rates of stillbirth among women in the Central highlands are likely due 354 

to lack of access and availability of health services, as these areas are characterised by mountainous 355 

terrain often isolated by snow. This region experiences scarcities in medical supplies due to poor 356 

transport infrastructure and security concerns, and a shortage of medical doctors willing to work there. 357 

Women from the South-Eastern region had higher risk of stillbirth in the initial multivariable model 358 

until adjustment with antenatal and delivery care variables, indicating the importance of health service 359 

utilisation in this area. High levels of conflict would likely limit access and availability of services in 360 

this area. 361 

 362 

The diverse geographical terrain with concentrated ethnic groups in specific regions, combined 363 

with insecurity will require tailored approaches to reach these hard-to-reach, high-risk women. Tappis 364 

et. al. in their study examining coverage of intrapartum care in selected areas of Afghanistan also 365 

identified the importance of context-specific service delivery models to ensure women in high conflict 366 

areas can access services (18). A major barrier to ensuring facility deliveries in some parts of the 367 

country was the inability to travel at night along major roads because of insecurity. Delivering health 368 

services to remote and mountainous areas is challenging especially in the context of insecurity, but 369 
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strategies which strengthen the role of local community health workers and task shifting can be 370 

effective. A revised primary health care service delivery model, currently under development by the 371 

Ministry of Public Health may provide an opportunity to integrate alternative approaches to facilitate 372 

reductions in stillbirth. 373 

 374 

Mothers who did not receive ANC were three times more likely to experience stillbirth and 375 

while quality did not appear to make a difference for all stillbirths, it did matter for intrapartum 376 

stillbirths. This suggests having any ANC is important for preventing stillbirths, but that quality and 377 

content of care may be critical for identifying and managing maternal conditions early that could lead 378 

to childbirth complications and intrapartum stillbirth. Overall, ANC utilisation was very low, and we 379 

measured quality according to whether the mother received any of the nine checks, not necessarily, 380 

the adequacy of the service or the initiation of treatment. Our measurement method may partly 381 

explain the absence of an overall effect of quality of ANC for stillbirths. These downstream factors 382 

are important to consider when assessing the effectiveness of ANC on stillbirth (19). Further 383 

investigation is needed to examine the quality of care provided and adherence to recommended advice 384 

among women. Our analysis showed that areas that achieved higher coverage of ANC (i.e. the Capital 385 

and Northern regions) actually had a higher proportion of women receiving lower quality of ANC. 386 

Ensuring adequate and high-quality ANC is one of the simplest and most cost-effective recommended 387 

interventions to reduce stillbirths (20). Efforts to strengthen ANC are in progress where the Afghan 388 

government is administering a maternal and child health handbook that contains information on safe 389 

pregnancy, childbirth, and childcare to each pregnant woman and documents details of visits. It will 390 

be important to record the services received, pregnancy progress, and results from any screening tests 391 

in this handbook. 392 

 393 

We identified several pregnancy conditions that were associated with stillbirth and are 394 

preventable. Signs of infection and antepartum bleeding were important determinants in our study and 395 

are well-established risks. Effective interventions exist for treating malaria and syphilis to reduce 396 

stillbirth (21), and while malaria is endemic in some of the semi-arid Eastern and northern provinces 397 
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in Afghanistan, syphilis and HIV prevalence in Afghanistan is generally very low and limited to high 398 

risk groups such as injecting drug users and sex workers (22, 23). Further research is needed to 399 

identify common infections contributing to stillbirth in this setting. Hirose et al.(24) identified that 400 

care-seeking delays in Afghanistan were higher among women experiencing severe infections 401 

compared to other complications with more concerning symptoms, so it would be important to ensure 402 

early detection and management of both bleeding and infections by educating women and family 403 

members on the urgency of care-seeking for symptoms. Headaches during pregnancy were also a 404 

strong risk factor of both stillbirth and intrapartum stillbirth and likely a sign of pre-eclampsia or 405 

pregnancy-induced hypertension, which are known risk factors for stillbirth. Ensuring that ANC 406 

includes blood pressure checks and appropriate management will be critical for reducing 407 

complications that lead to stillbirth. Reduced fetal movements have rarely been examined in low-408 

income countries but is a known risk factor for stillbirth (25). Of all delivery complications, reduced 409 

fetal movements was one of the strongest determinants for both stillbirth and intrapartum stillbirth in 410 

our study. It would be important to ensure women understand the need to act upon any perceived 411 

reduction or change in fetal movements, and that during the intrapartum period movements are 412 

closely monitored.  413 

 414 

Variations exist on the effect of delivery location on stillbirth with some studies showing an 415 

increase in risk (26) while others indicate a protective effect (3). We found facility births had 416 

increased odds of stillbirth overall, but for intrapartum stillbirth place of birth had no effect. Referral 417 

bias, delays in care-seeking, or quality of care may account for these findings. The absence of an 418 

association with intrapartum stillbirths is likely related to the quality of care or care-seeking delays. A 419 

study examining delays in care-seeking in Afghanistan showed substantial departure and decision 420 

making delays among pregnant women with life-threatening conditions (27). Concerns regarding 421 

quality of intrapartum care in maternity hospitals in Afghanistan have also been documented (28). 422 

Ballard et al. (29) in their Ethiopian study also found that women with an intrapartum emergency 423 

were twice as likely to give birth in a health facility and that facility births did not reduce stillbirth 424 

risk, suggesting the three delays was at play here (30).  425 
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 426 

We could not include mode of delivery in our multivariable analysis, but caesarean births 427 

showed a high positive association with stillbirth in the univariate results. A study of over 50,000 428 

births in Kabul hospitals identified high rates of stillbirth in caesareans done for obstructed labour, 429 

malpresentation and uterine rupture, which are preventable with timely intervention (31). We did not 430 

have data on indication for caesarean but an assessment of 78 first line referral facilities in 431 

Afghanistan found 88% of caesarean births were emergencies (32), so it is likely most were 432 

unplanned. The ideal caesarean rate to observe reductions in intrapartum stillbirth is between 5-10% 433 

(33), but here we found it was under 2% and more recent national data reports a rate of only 3% (16), 434 

therefore, improving access to caesarean would be important to prevent stillbirths in Afghanistan.  435 

 436 

Male babies have an increased risk of stillbirth (34); however, we only found a slightly 437 

increased risk among intrapartum stillbirths but not in the analysis of the full sample of stillbirths. 438 

This may have been affected by the skewed sex ratio among stillbirths in our sample which had 439 

almost 20% more male babies to female. This is higher than the usual 10% elevated risk of stillbirth 440 

in male babies (34).  The 2010 AMS (9) and 2015 Afghanistan DHS (16) both identified under-441 

reporting of neonatal and under-five child female deaths, as have other household surveys from 442 

Afghanistan (35). This might suggest that under-reporting could also be a problem with female 443 

stillborn deaths and partly contributing to the overall under-estimate of the true stillbirth burden. 444 

Under-reporting of stillbirths can occur due to social, cultural or other factors including stigma or 445 

blame towards the mother or other consequences that might preclude disclosure (36). Further 446 

investigation into these issues is needed for Afghanistan. 447 

 448 

Strengths of the study 449 

A key strength of this study is the use of a large nation-wide population sample to identify 450 

risk factors for stillbirth. In addition, this survey collected a comprehensive range of socio-451 

demographic, maternal and fetal characteristics, maternal complications and health care utilisation 452 

factors for stillbirths which are not usually available in similar household surveys in LMICs. 453 
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 454 

Limitations of the data 455 

There are several limitations to this study that should be considered. Although the 2010 AMS 456 

was a national survey, there was an underrepresentation of the South because of highly insecure areas 457 

that were not surveyed. Concerns about the accuracy of maternal and child mortality measures from 458 

this survey have been noted (37) and highlight the challenges with collecting reliable data in conflict 459 

zones. While we acknowledge this limitation, this is currently the only data source in the country with 460 

information to enable understanding of key determinants of stillbirth. Although an updated DHS 461 

survey was subsequently conducted, it did not capture health service utilisation, maternal or fetal 462 

factors for stillbirth, which precludes the kind of analysis reported in this paper.  463 

 464 

Collecting information on pregnancy histories is challenging in low-income settings, and 465 

stillbirths are known to be under-estimated by about 30% when collected through household surveys 466 

(5). The overall stillbirth rate of 22.5 per 1000 births in our study is low given the high levels of 467 

neonatal and maternal mortality in the country. It is possible these estimates have been affected by 468 

under-reporting and the data quality concerns raised with the 2010 AMS survey. The exclusion of 469 

some rural areas of the South zone of Afghanistan during sampling because of security reasons also 470 

meant that the survey covered only 66% of the South (94% of urban and 63% of rural areas were 471 

sampled) and so many stillbirths from rural areas would not have been included. The lower stillbirth 472 

rates observed in the Southern region (17.8 per 1000 births) is likely to have been affected by under-473 

sampling of rural areas of the south. Medical terminations are illegal in Afghanistan, so women may 474 

report these as stillbirths or omit them entirely which might affect the total number of pregnancies and 475 

stillbirths reported. Misclassification of stillbirths and early neonatal deaths is an issue with household 476 

surveys, but we have minimised this by using data from the VA. The reliability of using skin 477 

appearance to determine the timing of stillbirth may lead to an overestimate of intrapartum stillbirth 478 

(38). Due to the small number of antepartum stillbirths we were not able to model antepartum 479 

stillbirth risk factors separately to compare with the intrapartum stillbirth risk factors. Several known 480 

risk factors were not captured, and we could not adjust for them (i.e. consanguinity, maternal 481 
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nutrition, distance to health facility, and care-seeking delays). Exposures related to the armed conflict 482 

including chemicals and radiation, are known to increase the risk of stillbirth (39), but we had no 483 

measurement of these exposures. Finally, it is possible there was under-reporting of the self-reported 484 

maternal complications due to recall bias.  485 

 486 

Interpretation 487 

We provide for the first-time the major risk factors associated with stillbirth in Afghanistan, 488 

where there was previously a complete absence of evidence to inform future interventions and 489 

prevention efforts. Evidence-based interventions to prevent stillbirth exist (20) and their 490 

implementation should be a priority for Afghanistan. We outline some recommendations in Box 2. 491 

This study also demonstrates it is feasible to rapidly produce a comprehensive analysis of stillbirth 492 

determinants for other LMICs if appropriate DHS data was available. To achieve this outcome would 493 

require some modification to the standard DHS questionnaire format to include a full pregnancy 494 

history as opposed to a live birth history (8), as well as the inclusion of stillbirth in collection of 495 

information on women’s health care utilisation and maternal complications during pregnancy and 496 

childbirth. The 2010 AMS provides a model from which future household surveys can be adapted to 497 

collect better data for stillbirth.  498 

  499 

Conclusions 500 

Countries affected by conflict and instability account for the largest burden of stillbirths (40), 501 

but strategies to improve reproductive outcomes in these areas have not received sufficient global 502 

attention and is urgently needed. Development assistance and international focus on Afghanistan has 503 

declined recently as the security situation has worsened, and gains in maternal and child health are at 504 

risk of deteriorating. To accelerate reductions in stillbirth, concerted efforts and commitment by the 505 

government and international donors are needed to invest in prioritising implementation of 506 

interventions to reduce stillbirth. Evaluating different approaches to overcome challenges in the 507 

access and utilisation of care during pregnancy and childbirth to ensure services can reach the most 508 
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hard-to-reach women where the majority of stillbirths occur, will be imperative for future stillbirth 509 

reduction in Afghanistan. 510 

[Insert Box 2: Recommendations for the prevention and reduction of stillbirth in Afghanistan] 511 
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Tables and Boxes 710 
 711 
Box 1: Afghanistan country context and health situation 712 
 713 

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 geographic terrains. It is mostly a mountainous landscape with 
the Hindu Kush mountain range dividing the country from the northeast to the southwest into three 
distinct regions – the mountainous central highlands, the south-west plateaus characterised by 
deserts, and the smaller and most fertile northern plains. The current population is estimated to be 
approximately 30 million. The country 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 2007-08. 
Afghanistan has a very young population structure with 48% aged under 15 years, and average life 
expectancy of only 60 years. Fertility rates are high with an average of 5.3 children in 2015 – a 
slight increase from 2010 rate of 5.1 (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 services 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 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 provider 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). 

 714 
 715 
 716 
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 718 
 719 
 720 
 721 
 722 
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Box 2: Recommendations for the prevention and reduction of stillbirth in Afghanistan 723 
 724 

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 manage 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 strategies to overcome barriers and delays in care-seeking. 
 

Further research 
• Identification of the leading infections that may be contributing to stillbirth in Afghanistan require 

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  

& 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 strategies 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 meeting the global target of 12 
stillbirths per 1000 births by 2030 and identifying key areas of need for interventions. 

 725 

 726 
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Table 1. Univariable results of factors associated with stillbirth for women’s most recent birth in the 727 
preceding three years, Afghanistan 2010 728 
 729 

 
Stillbirths All births Stillbirth 

rate 
Unadjusted  

 N (%) N (%) per 1000 RR [95% CI]  
Total pregnancy outcomes (weighted) 311 (2.2)) 13 834a (100) 22.5   
COMMUNITY LEVEL            
Residence           

Urban 49 (15.7) 2636 (19.1) 18.5 1.00  [Reference]  
Rural 262 (84.3) 11198 (80.9) 23.4 1.26  [0.90, 1.77]  

Region           
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]  
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         
Tajik 76 (24.3) 4386 (31.7) 17.2  1.00 [Reference]  
Pashtun 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]  
Nuristan 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]  
Other (Baloch/Turkmen/Other) 10 (3.3) 595 (4.3) 16.8 1.00 [0.43, 2.32]  

SOCIO-ECONOMIC & ENVIRONMENTAL           
Wealth quintile           

Lowest 58 (18.5) 2828 (20.4) 20.4 1.07 [0.70, 1.762]  
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) 13769 (99.5) - -  
Previously married  0 (0.7) 65.4 (0.5) - -  

Maternal education            
No education or Madrassa 289 (93.1) 12372 (89.4) 23.4 1.59 [0.99, 2.55]  
Any educationb 22 (6.9) 1463 (10.6) 14.8 1.00 [Reference]  

Source of drinking water2          
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]  

Sanitation facility3          
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]  

Fuel used for cooking4           
Clean fuel/no food cooked in house 49 (15.8) 2783 (20.2) 17.7 1.00 [Reference]  
Solid fuel/other 262 (84.2) 11024 (79.8) 7.6 1.34 [0.94, 1.91]  

MATERNAL & FETAL CHARACTERISTICS            
Sex of baby5             

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]  

Pregnancy type6             
Singleton 285 (96.8) 13684 (99.0) 20.9 1.00 [Reference]  
Multiple 9 (3.2) 133 (1.0) 70.2 3.37 [1.62, 6.98]  

Maternal age        
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]  
35+ 63 (20.2) 1947 (14.1) 32.3 1.76 [1.26, 2.45]  

Pregnancy order        
First pregnancy 58 (18.5) 2165 (15.7) 26.6 1.64 [1.10, 2.45]  
2nd-4th pregnancy 98 (31.5) 6046 (43.7) 16.2 1.00 [Reference]  
³5th pregnancy 156 (50.0) 5623 (40.6) 27.7 1.71 [1.30, 2.24]  

Pregnancy intervalc         
First pregnancy 58 (18.5) 2165 (15.7) 26.6 1.35 [0.89, 2.04]  
<18 months 42 (13.5) 1664 (12.0) 25.2 1.28 [0.81, 2.05]  
18-58 months 181 (58.0) 9174 (66.3) 19.7 1.00 [Reference]  
³59 months 31 (10.0) 831 (6.0) 37.3 1.90 [1.25, 2.87]  

Previous adverse pregnancy outcome         
No prior adverse outcomed 270 (86.8) 13080 (94.6) 20.6 1.00 [Reference]  
Yes  41 (13.2) 754 (5.5) 54.4 2.63 [1.87, 3.71]  
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Stillbirths All births Stillbirth 

rate 
Unadjusted  

 N (%) N (%) per 1000 RR [95% CI]  
Total pregnancy outcomes (weighted) 311 (2.2)) 13 834a (100) 22.5   
ANTENATAL CARE             
Number of ANC visitsc, 7         

None 145 (47.3) 4969 (36.2) 29.1 1.58 [0.98, 2.55]  
1 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]  

Timing of first ANC visit c,8         
First trimester 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]  
No ANC 145 (46.9) 4969 (36.2) 29.1 1.58 [0.99, 2.52]  

ANC provider c, 9         
Trained provider e 160 (51.5) 8413 (60.9) 19.0  1.00 [Reference]  
Untrained provider f 6 (2.0) 432 (3.1) 14.1 0.74 [0.29, 1.89]  
No ANC 145 (46.5) 4969 (36.0) 29.1 1.53 [1.07, 2.18]  

Place of ANC c         
Health facility/clinic 142 (45.5) 7694 (55.6) 18.4  1.00 [Reference]  
Home/multiple providers/other 25 (7.9) 1171 (8.5) 21.1 1.14 [0.63, 2.07]  
No ANC 145 (46.5) 4969 (35.9) 29.1 1.58 [1.11,2.26]  

ANC componentsc, g         
Weighed10                                    51 (16.4) 3481 (25.3) 14.6 0.58 [0.42, 0.80]  
Blood pressure taken11                                  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]  
Given/bought iron tablets14       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]  

ANC quality scoreh         
Low (0-5) 139 (45.3) 7115 (51.9) 19.5 1.40 [0.86, 2.29]  
High (6-9) 23 (7.4) 1636 (11.9) 13.9  1.00 [Reference]  
No ANC 145 (47.3) 4969 (36.2) 29.1 2.10 [1.34, 3.29]  

PREGNANCY COMPLICATIONS              
Headache              

No 258 (83.0) 12102 (87.5) 21.3 1.00 [Reference]  
Yes 53 (17.0) 1733 (12.5) 30.6 1.45 [1.00, 2.09]  

Blurry vision             
No 279 (89.7) 12891 (93.2) 21.6 1.00 [Reference]  
Yes 32 (10.3) 943 (6.8) 34.1 1.58 [1.05, 2.38]  

Bleeding or spotting             
No 285 (91.7) 13300 (96.1) 21.4 1.00 [Reference]  
Yes 26 (8.3) 534 (3.9) 48.4 2.26 [1.41, 3.60]  

Probable hypertensioni             
No 278 (89.5) 12827 (92.7) 21.7 1.00 [Reference]  
Yes 33 (10.5) 1007 (7.3) 32.5 1.50 [0.97, 2.32]  

Probable infectionj             
No 279 (89.7) 13079 (94.5) 21.3 1.00 [Reference]  
Yes 32 (10.3) 755 (5.5) 42.6 2.00 [1.35, 2.96]  

Anaemia or thin/weak blood             
No 291 (93.7) 13152 (4.9) 22.2 1.00 [Reference]  
Yes 20 (6.3) 682 (4.9) 28.8 1.30[0.83, 2.03]  

Reduced or no fetal movement             
No 299 (96.1) 13684 (98.9) 21.8 1.00 [Reference]  
Yes 12 (3.9) 150 (1.1) 81.5 3.73 [1.99, 7.94]  

Too early contractions             
No 294.8 (94.8) 13424 (97.0) 22.0 1.00 [Reference]  
Yes 16.3 (5.2) 410 (3.0) 39.8 1.81 [0.83, 3.95]  

Abdominal pain             
No 276 (88.6) 12275 (88.7) 22.5 1.00 [Reference]  
Yes 35 (11.4) 1559 (11.3) 22.7 1.01[0.64, 1.59]  

Fainted/unconsciousness             
No 304 (97.8) 13595 (98.3) 22.4 1.00 [Reference]  
Yes 7 (2.2) 240 (1.7) 28.0 1.25[0.59, 2.66]  

DELIVERY CARE             
Birth attendant19            

Skilled providere 112 (2.2) 4965 (36.1) 22.5  1.00 [Reference]  
Unskilled providerf 189 (60.9) 8488 (61.7) 22.3 1.01 [0.70, 1.45]  
No one 10 (3.2) 306 (2.2) 32.6 1.47 [0.71, 3.04]  

Delivered in health facility20            
No 201 (64.8) 9108 (66.0) 19.4  1.00 [Reference]  
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Stillbirths All births Stillbirth 

rate 
Unadjusted  

 N (%) N (%) per 1000 RR [95% CI]  
Total pregnancy outcomes (weighted) 311 (2.2)) 13 834a (100) 22.5   

Yes 109 (35.2) 4702 (34.0) 23.0 1.05 [0.73, 1.51]  
Mode of delivery c, 21            

Vaginal 263 (86.0) 12867 (94.2) 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]  

COMPLICATIONS IN DELIVERY PERIOD       
Headache            

No 192 (61.7) 9023 (65.2)  19.4  1.00 [Reference]  
Yes 119 (38.3) 4811 (34.8) 23.6 1.16 [0.82, 1.66]  

Blurry vision        
No 238 (76.6) 11390 (82.3) 19.8 1.00 [Reference]  
Yes 73 (23.4) 2444 (17.7) 25.6 1.42 [1.01, 1.99]  

Excessive bleedingc            
No 217 (69.7) 11907 (86.1) 17.1 1.00 [Reference]  
Yes 94 (30.3) 1927 (13.9) 43.6 2.69 [2.07, 3.50]  

Probable hypertension            
No 240 (77.2) 11594 (83.8) 20.7 1.00 [Reference]  
Yes 71 (22.8) 2240 (16.2) 31.6 1.53 [1.05, 2.22]  

Probable infection            
No 237 (76.1) 12039 (87.0) 19.7 1.00 [Reference]  
Yes 74 (23.9) 1796 (13.0) 41.5 2.11[1.59, 2.81]  

Prolonged/obstructed labour/malpresentation          
No 271 (87.1) 12844 (92.8) 19.1 1.00 [Reference]  
Yes 40 (12.9) 990 (7.2) 43.4 1.96 [1.33, 2.89]  

Water broke too early        
No 280 (90.2) 13005 (94.0) 20.0 1.00 [Reference]  
Yes 31 (9.8) 829 (6.0) 34.9 1.71 [1.03, 2.85]  

Reduced or no fetal movement        
No 283 (91.1) 13678 (98.9) 18.9 1.00 [Reference]  
Yes 28 (8.9) 157 (1.1) 185. 8.56 [5.51, 13.3]  

Lower abdominal pain        
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]  

Fainting/unconsciousness        
No 289 (93.0) 13202 (95.4) 21.9 1.00 [Reference]  
Yes 22 (7.0) 632 (4.6) 34.7 1.58 [0.97, 2.58]  

Abbreviation: ANC- antenatal care; RR- risk ratio 730 
Footnotes 731 
a N= 13 834 unless otherwise indicated 732 
b Any education refers to any primary, secondary or higher level of education 733 
c These variables were not included in the multivariable analyses. ANC variables not included due to multi-collinearity with quality of ANC. 734 
Delivery assistant was not included due to collinearity with place of delivery. Mode of delivery not included as these are procedures might 735 
have occurred after the outcome. Severe bleeding during labour was not included as it was unknown if this was pre or post-partum 736 
haemorrhage and may have occurred after the outcome. 737 
d Includes first pregnancies 738 
e Skilled/trained provider refers to doctor, nurse or midwife 739 
f  Unskilled/untrained provider refers to traditional birth attendant (TBA), Community health worker (CHW), relative or friend 740 
g Reference category are those that did not receive the intervention 741 
h ANC quality score calculated by number of components received out of a total of 9 components (1- weight taken, 2- blood pressure 742 
taken, 3- blood sample taken, 4- urine sample taken, 5- informed signs of pregnancy complications, 6- informed where to seek care for 743 
complications, 7- received 2+ tetanus injections, 8- received iron/folic acid, and 9- received anti-helminths) 744 
i Probable hypertension was based on mother’s report of convulsions/fits/shaking/eclampsia/pre-eclampsia and/or swelling/oedema 745 
j Probable infection was based on mother’s report of high fever and/or foul-smelling vaginal discharge 746 
Missing values (unweighted observations):  1 n=11; 2 n=24 3 n=9, 4 n=23, 5 n=16, 6n=49, 7 n=122, 8 n=118, 9 n=22, 10 n=58, 11 n=48 747 
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=230 748 
 749 



 30 

Table 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-economic + 
maternal factors 

Community + socioeconomic + 
maternal + pregnancy 
complications + ANC + 
biological 

Community + socioeconomic + 
maternal + pregnancy complications 
+ ANC + delivery care + delivery 
complications + biological 

Factors 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] 

Wealth Index    
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] 

Maternal education     
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] 

Previous pregnancy loss    
Yesb 2.61 [1.74, 3.91] 2.57 [1.77, 3.75] 2.43 [1.65, 3.59] 

Maternal age (years)    
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] 
³35 1.65  [1.02, 2.66] 1.58  [0.96, 2.62] 1.62  [0.99, 2.64] 

Pregnancy order    
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] 
³5th pregnancy 1.32  [0.92, 1.89] 1.35  [0.93, 1.96] 1.37  [0.95, 1.97] 

ANC Quality Index    
High (6-9)  1.00  [Reference] 1.00  [Reference] 
Low (0-5)  1.50  [0.94, 2.41] 1.56  [0.96, 2.53] 
No ANC  2.77  [1.67, 4.61] 3.03  [1.73, 5.30] 

Antepartum complication: Probable 
infectionc   

 

Yesb  2.25  [1.36, 3.09] 1.94  [1.29, 2.92] 
Antepartum complication: Bleeding or 
spotting   

 

Yesb  2.25  [1.45, 3.49] 1.90  [1.19, 3.04] 
Antepartum complication: Reduced or 
no fetal movement   

 

Yes  3.71  [1.94, 7.12] 2.06  [1.06, 3.97] 
Antepartum complication: Headache    

Yesb  1.70  [1.23, 2.35] 1.67  [1.20, 2.33] 
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 baby    
Female  1.00  [Reference] 1.00  [Reference] 
Male  1.17  [0.89, 1.54] 1.16  [0.88, 1.52] 

Multiple pregnancy     
Yesb  3.01  [1.60, 75.67] 3.19  [1.75, 5.80] 

Area under the Curve (AUC) 0.66 0.69 0.73 
Abbreviations: ANC – antenatal care, aRR – adjusted risk ratio, CI – confidence interva 
Footnotes: 
a N presented is the weighted population and includes all cases with complete data (13 393 live births & 290 stillbirths).  
b Reference category for variables with yes/no responses is the “No” category 
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c Probable infection: if mother reported having symptoms of high fever and/or foul-smelling vaginal discharge 
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Table 3. Multivariable results of factors associated with intrapartum stillbirths for women’s most recent birth in the preceding 
three years, Afghanistan 2010  
 

N=13 577a 

Model 1: PRE-PREGNANCY 
Community + socio-economic + 
environmental + maternal 

Model 2: PREGNANCY 
PERIOD Community + 
socioeconomic + maternal + 
pregnancy complications + 
ANC + biological 

Model 3: DELIVERY TIME 
Community + socioeconomic + 
maternal + pregnancy 
complications + ANC + 
delivery care + delivery 
complications + biological 

Independent variables aRR [95% CI] aRR (95% CI) aRR (95% CI) 
Ethnicity        

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] 

Wealth index       
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] 

Maternal education        
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] 

Maternal age       
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] 
³35 1.65 [0.94, 2.92] 1.56 [0.87, 2.80] 1.61 [0.91, 2.87] 

Pregnancy order    
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] 
³5th pregnancy 1.29 [0.84, 1.99] 1.33 [0.86, 206] 1.34 [0.86, 2.07] 

Previous pregnancy loss       
Yesb 2.91 [1.79, 4.72] 2.98 [1.87, 4.75] 2.91 [1.82, 4.65] 

Quality of ANC       
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] 

Antepartum complication: Probable 
infectionc       

Yesb  2.02 [1.13, 3.62]  1.96 [1.09, 352] 
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 
movements        

Yesb   8.15 [4.68, 14.18] 
Sex of baby    

Female  1.00 [Reference] 1.00 [Reference] 
Male  1.50 [1.02, 2.22] 1.51 [1.02, 2.22] 

Multiple pregnancy       
Yesb  4.89 [2.12, 11.30] 4.96 [2.19, 1124] 

Area under the curve 0.65 0.70 0.72 
 
Abbreviations: ANC – antenatal care, aRR – adjusted risk ratio, CI – confidence interval. 
Footnotes: 
a 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 
 
 
 
 
 
 
 
 


