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Abstract

Background

Stillbirth ista_global health problenThe World Health Organization (WHO) application of the
International Classification of Diseases for perinatal mityt@diCD-PM) aims toimprove data on
stillbirth to enable prevention.

Objectives

To identify globally reporteccauses of stillbirthdassification systemsand aligment with the

ICD-PM.
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Search strategy

We searched CINAHL, EMBASE, Medline, Global Health &ubmed from 2009-2016.
Selection criteria

Reports of stillbirthcausesn unselective cohorts.

Data collection and analysis

Pooled estimates of causes were derivedctamtry representative reportSystems and auses
were assessed for alignment wilie ICD-PM. Data are presented by income settflogv, middle
and high incomeLIC, MIC, HIC).

Main results

85 reports from 50,countrigd89,089 stillbirthywere includedThe most frequent categoriegere
Unexplained, Antepartum haemorrhage and Other (all setting3, Infection andHypoxic peripartum
(LIC), andPlacental (MIC, HIC). Overall reportquality was low Only oneclassification system
fully aligned withICD-PM. All stillbirth causesnapped tolCD-PM. In asubsefrom HIC mapping
obscured majotauses.

Conclusion

There is a paueity-of quality information on causes of stilll@ttdbally. Improving investigatiorof
stillbirths and stndardisationof audit and classification is urgently needed and should be
achievable inall'weltesourcedettingsimplementation of th&/HO Perinatal Mortality Audit and
Review guideparticularly acrossigh burden settings needed
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Tweetable Abstract

Urgent need-tosimprove data oauses of stillbirthacross all setting® meet global targets

Lay Summary

Background and methods: Nearly 3 million babies are stillborn every year. These deaths have
deep and londasting effects on parents, health care providers and the society. One of dhe maj
challenges to preventing stillbirths is the lack of information about why they happthis btudy

we collected reports on the causes of stillbirth from higfiddle and lowincome countries to: 1.
Understand the causes of stillbirth, and 2. Understand how to improve reporting oftstillbi
Findings: We found 85 reports from 50 differenbuntries. The information available from the

reports was inconsistent and often of poor quality so it was hard to get a clearghcurevhat the
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causes of stillbirth are across the world. Many different definitions of stillbirth were use@. Ther
wasalso wide variation in what investigations of the mother and baby were undertakentify ide
the cause of stillbirth. Stillbirths in all income settings @pmiddle, and highincome countries)
were most frequently reported Bexplained, Other and Haemorrhage (bleeding). Unexplained

and Other are not helpful to understand why a baby was stillborn. Initmeme countries,
stillbirths were often due ttnfection and Complications during labour and birth. In middle and
highincome countries stillbiis were often reported sacental complications.

Limitations. We_may have missed some reports as searches were carried out in in English only.
The available reports were of poor quality.

Implications. Many,countries, particularly where the majority of stillbirths occur, do not report any
information about'these deaths. Where there are reports, the quality is often p@anpdtirtant to
improve the (investigation and reporting of stillbirth using a standardised systehatspolicy
makers and healthcare workers can develop effective stillbirth prevention programs. Allrsillbirt
should be investigated and reported in line with the World Health Organizatioarstand
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Introduction

The global stillbirth ratex28 completedveeks gestation)is estimatedo be 18.4per 1000births'

or around 2% million stillbirths each yedr The World Health Organizatics (WHO's) Every
Newborn Action Plaraims to reducéhe stillbirth rateto 12 or fewer per 1000 births by 2080
every country, andor countries already meeting this target to reduce equity’.gdpsever,with

an estimate@nnual reduction ratef 2.0% between2000 and 2015 half thatfor neonatal deaths
progresshas beerslow. Identifying interventions to achieve such a target would be facilitated by
crosscountry _and_intecountry comparisons of the causes of stillbiforeover, vhile national
neonatal cauSes of death are regulpdiglishedthrough the UnitedNations there is currently no
systematiqglobal reporting of causes of stillbirtifthe WHOrecommends use of the International
Statistical Classification of Diseases and Health Related Problems (ICD) for classification of
perinatal deafths for international reporfingowever, limitations in ICD for classifying stillbirths
has resulted in_numerouisparate systems currently in fiséhus limitingglobal comparisons. In
2016, WHO released ICD Perinatal Mortality (IEM) as part of the WHO Perinatal Mortality
Audit and Reyviewsguide The ICDPM is an @plicationof ICD and holdromise agn important
step in improvingsglobal and local reporting of causes of stillbirths and neonatalPd&hthsCD-

PM aims to colleGgtat a minimumgtiming of deathand clinically defined auses and associated

conditions.

Objectives
Following on the introduction of the ICBM, we aimed to identifyglobally reported causes of
stillbirth in order tosupport progress toward the WHE&¥ery Newborn Action Plastillbirth rate
target.The speeifiebjectives were to:
1. Describethecurrent status of global reporting of stillbirth causes, including reported causes
and classification systems used;
2. Pool“results“from countryepresentative repartto identify commonly reported causes of
stillbirth, stratified byincome settinghiigh-, middle-, and lowincome; and
3. Assess alignment afystems used aneported casesof stillbirths with the ICD-PM for

country representative reparts

Methods

This systematic reviewwas conducted and reported accordingthe PRISMA checklist. The
protocol has not been publisheiwo authors independentlyndertook screening of reports,
selectiondata extractiomnd quality assessment

Eligibility criteria
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All published and unpublished cohaaind crosssectional reportdrom 1 January 2009 to 31
December 2016vhich presentedauss of stillbirth were eligible Reportswere excludedf they:
includednon-consecutive or selected subgroupg.preterm; aimeanly to identify risk factorsor
did not providedata on causas an extractable format (for completidy selection seéigure S1).

I nformation sources

We searched PubMed, Global Health, Cinahl, Medline and Emidiseut language restrictian
We identified national reports througheb-based systematic searchi@ppendix S1l)and cross
referencedncludedreports

Study selection

Titles and abstracts adentified reportsverescreenedor eligibility; full text papersvereretrieved

if potentially eligibleor unsureAll reports presenting causes of stillbirth were included to address
Objective 1. To/address Objectsv@ and 3 the mostrecent national repofbor each countryvas
selectedIf anational reportvasunavailablea report was selected on criteria (in descending order):
1) populationbased reportvith the largest number of stillbirth®) multi-centre health facility
reportcoveringstheslargegiopulation.

Data extraction

A purpose built data extraction form wased For details on data items and definitiarsed,see
Additional Information S2.

Grouping reported stillbirth causes

Thedevelopment of categories amtpping of reported causesof stillbirth to categories
wereundertaken by a panglcludingMaternal Fetal Medicine Specialists (GG, BS, DE),
pathologist (RL) and epidemiologist (VF), with guidance from Thestemdam Classification
Workshop® members Categories were creatéy “clustering reportedcausesnto 15 clinically
meaningful groupgor stillbirth prevention(“global categories”Table S1).With the addition of
Placental conditions; these categoriegenerallycoincidedwith previously suggested major causal
groupingshy=Lawn-et af'. We did notattempt to differentiate causes from associated conditions
(Table S1)

Quality assessment

Quality assessmermdf country representativeepors included in the poolednalysisof reported
causeswvassperformedising anadapted version of the @ona Briggs Institute Critical Appraisal
Checklist for Studies Reporting Prevalence EfatAppendixS3). An overall quality rating was
derivedfor each repor{low, medium, or high qualily For subgroup analyses of “good” quality
reports,we combined data fromeports assessed as high and medium quality.

Data presentation and analysis
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Datawere presentedy incomesetting using World Bankrouping$?® of low and lowermiddle
(LIC; Gross National Income (GNR$3,955), upper-iddle (MIC; GNI $3,956- $12,23pandhigh
(HIC; GNI>$12, 236). Gategoriesof stillbirth causeswere presented as proportions of the total
number of stillbirths classifiedResults fromcountryrepresentative reportgere stastically pooled

to identify commonly reported causes stratified by country groupiAgalyses were done in R

using the meta packafevith 95% prediction interval&Pl)*>*’

(Appendix S4). 8bgroup analyses
by report qualityand type of system (ICD versus clinical classification sysiemere planneda
priori. See AppendixS2 for definition ofclinical classification systeshand criteria for alignment
of classification systas with ICD-PM.

Each reportedtausewas mappedo therelevantiCD-PM major categoy. The ICD-PM includes
five maja maternal condition categories (M) and13 fetal categories, six with antepartum timing
(A1-6) and seven with intrapartum timing {T)*. For the Unknown(U) timing categorywe
included the_caegories Ul: Congenital malformations, deformations and chromosomal
abnormalities; U2: Infection; U3: Other specified disorder; U4: Disorders related to fetal growth;
US: Death of unspecified cause. We added oneategory Other, to all timings to accommodate the
causewithoutl€D-PM coding.

The proportions of stillbirths that could be mapped to a fetal cader a maternacondition in
ICD-PM were" calculated Mapping of data from good quality HIC report® ICD-PM was

compared deseriptively with the 15 glolsategories

Results

Of 7415abstracts screendar eligibility, 909full-text papers wereeviewed for inclusiorand 824
records were_exeludedid not discuss stillbirtl{396), noextractable dat#217) subpopulations
only (145),risk,.factors only(12) (for completestudy selectiorsee Figure S1Eighty-five reports
(LIC 28, MIC20, HIC 37)with a total of489,089stillbirths were included in the revie(IC
13,197, MIC431,;216IC 44,676) Thirty-three country representativeports classifying 454,533
stillbirths were includedn the pooled analysis eausesnd mapping to ICIRM.

Global stillbirth reporting

Description of included reports

The 85 included reportsoriginated from 5Qcountries Reports were published Bnglish (66)and
nonEnglish (19; Table S2Elevenreports excludeterminatiors of pregnancy. llf of thereports
(including2.4% of all stillbirths) were fromhospitalsetting (LIC: 19 reports/7418tillbirths; MIC:
8 reports/1134tillbirths; HIC: 16 report$3240stillbirths) (Table 1 for full details sedable S2.
Definitions of stillbirth
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Stillbirth was definedn 71 reports(84%) using34 discretedefinitions (FigureS2). The majority of
HIC reports(78%) used a lower gestational age limit 20-24 weekswhile the majorityof LIC
reports(68%)used28 weekgTable J.

Data available to classifiers

Systematiqrospectiveperinatal mortalityaudits were used in 2deports LIC 2, MIC 4, HIC 15),
of which 12 were hospitahudits sevenusedcomprehensive investigation protocols (all from HIC)
(Table S2). In 40 reports retrospective audit data were usé@;of these (LIC 2, MIC 6, HICLO)
sourced causes_from Civil Registration and Vital Statistics (CRSi&)eenreports (LIC13, MIC
3) were prospective studies; eight of theak from LIC, usedverbal autopsyReported atopsy
ratesin 20 reports'MIC 3 (14%),HIC 17 (47%)] rangd from 27% to 100%.In over half of the
reports (55%) ittwas unclear whether autopsy had been perfoPlaedntapathology examination
rates werencluded in 15 reportslg%) (none in LIC)with ratesrangng from 22% to 100% For
full details on data available see Tab® S

Classification systems

Twenty-one clinical classification system&®® were usedin 41 of the 85 reports(LIC 15
reports/30% ofsstillbirthsMIC 6 reports/5% of stillbirthsHIC 20 reports/27% of stillbirths The
ICD was usedmore frequently irHIC (14 reports/72% of stillbirthsand MIC (7 reports/94% of
stillbirths) than"LIC(3 reports/2% of stillbirthsTable ). Theremaining 20 reports listed causes of
death withoutwreference to any classification systéraas of origin for the1 clinical systemss
shown in Table"S3Threequarters of the systenadlow a singleprimary causeof death and half
the systems allow associated factors to be recor@@ble S4) Five systems provide
comprehensive definitionsf cause®?"*%3? and 13 systemprovide rules for assigning cause of
death(SeeTableS4for full details on clinical classification systens

Globally reported categories of stillbirth

The 85included-reportpresented causes of stillbirth usi®@g0 uniqueernms. These wergrouped
into 15 globalcategoriesand 46minor categorieof which eightmajor categoriesvere common to
over half (58%)ofthe report§TableS5).

Congenital anomalies was the most frequently reported category, include®i3 of all repors.
The proportion of stillbirtls assigned to this categorgnged from 1.4% in Nigeria®® to 64.4%in
Chind”® (Figufe 1,Table S5. Thesecondcategory wadJnexplained, included in 8% of all repors,
ranging from 0.36%in Turkey” to 82.0%in Japafi’. Maternal conditions wereincluded in64% of
all reports with frequency ranging from 0.6 Ireland to 36.5%in Italy®® (Figure 1,Table S5).
The proportions of categories also differed across typecladgsification systemThe most
commonly reported categories for reports usiregCD includedOther unspecified condition (68%
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of reports)and Hypoxic peripartum death (64%), whereasfor clinical systemsthese included
Antepartum haemorrhage (72%) andinfection (67%).

Country representative reports

Description of included reports

Thirty-threereports classifying54,533 stillbirthsvereincludedin the pooled analysiseven LIC
(5,629 stillbirths), 11 MIC (429,666 stillbirths), and HSC (19,238stillbirths). Twenty-one reports
included>95% of total stillbirths in the country during the reporting period one report included
72%,three_included 819% and eight included5% (FigureS3). In two repors (6%), terminations
of pregnancy were excludeadndin 21 (64%), no reference was made to terntioas. TheICD was
used mainly iHICandMIC reports (60% and 64%gspectivelyversus 14% of LIC report3able
1, Table ).

Quality assessment identifietl3 good quality report$29% of all LIC reports, 36% of all MIC
reports, 47%_of all HIC reportsdnly one of these was higfuality*®. The remainingeports were
assessed as leguality (Table S6Figure S4.

Pooled estimatesof-commonly reported causes of stillbirths

The top five categeries by frequency for each country grouping are shdwgure2. Unexplained
was thetop categoryacrossall settings with pooled estimatedanging from 31.2% to 43.7%
(Tables S7, S8. Two additional categoriesvere amongt the topfive acrossall settings Other
unspecified conditions (9.3%to 11.6%) and Antepartum haemorrhage (8.4% to 9.3% Tables S7,
S9 S10. In_LI€; Infection (15.8%) andHypoxic peripartum death (11.6% Tables S7, S11, S1R
were also amongsthe top five In both HIC and MIC setting®lacental conditions (14.4% and
13.7%,respectively ranked inthetop five, with Congenital anomalies as the remaining category in
HIC (14.0%) and3pecific fetal/pregnancy pathology in MIC (11.0%)(Tables S7, S13, S14515.
Details of pooled analyses afmbilical cord complications, Maternal conditions, Spontaneous
preterm, Hypertension, Fetal growth restriction andTerminations are presented in Tables S$&1.
Sub-group analysis

Due to insufficient datasubgroup analysi by report quality was only posbkie for HIC. The
proportion ofUnexplained (15.4% vs 31.6%) an@ther unspecified conditions (1.6% vs9.3%)was
lower in good quality reports versus all repoffables S8, S9)Subgroup analyselsy systemtype
showed higheproportions ofAntepartum haemorrhage using dinical systems 14.1%)than using
ICD (4.4%) in MIC: (Table S10 Use of clinical systemeesulted in lower proportions @ther
unspecified conditions (1.6%) andUnexplained (17.7%) than useof ICD (13.2% and 43.4%
respectively)n HIC (Tables S9, S8)

Alignment with the | CD-PM

Alignment of clinical classification systems with the ICD-PM
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Of 21 classification systems useshly Coda&® was fully aligned withithe ICD-PM. Four systems
met two of the three criteria used to assess alignmedt,14 systems scored 1% out of a
maximum of 3 Table S3 Figure S5).

Mapping of reported causes to |CD-PM

Nearly allthe 454,533 stillbirths repted inthe 33countryrepresentative reportgere maped to
an ICD-PM fetal or maternatategory or both. Causes foB31 stillbirths (0.2%) mapped to ICD
PM neonatalrather than fetalcodes (for exampléneonatal aspiration syndrome”264,480
stillbirths (58%)were mapped ta fetal but nba maternallCD-PM cause and140,319 (31%}o a
maternal but'niba fetal ICD-PM cause 49,734 stillbirths (11%were mappedo both (Tables S22,
S23.

Of the 204,545stillbirths in the globalcategoryUnexplained, 113,558 (56%) were mapped to the
ICD-PM category Unknown timing unspecified (no maternal condition 90335 (44%) to
Antepartum hypoxia (no maternal condition 602 (0.3%) toAntepartum unspecified (no maternal
condition), and 50/(0.02%p maernal conditionOther complications of labour and delivery (no
fetal causp(Tables:S22, S23).

The global ausesfrom best available datégood quality reports using clinical classification
systems in HICfive reports; 6,194 stillbirthsyvere mappedo ICD-PM. The global categories
reflecting underlying placental causes Antepartum haemorrhage and Placental condition
(insufficiency)«accourd for 20%, and ntrauterine growth restriction 7% of stillbirths (Figure 3)
When mapped~to the ICEBPM, theseglobal categoriesre included within themajor maternal
categoryComplications of placenta, cord and membranes andthe ftal categor Disorders related
to fetal growth; accouning for 30% andl7% of stillbirths respectivelyFigure 3.

Discussion

Main findings

From 85 repors‘presenting causes oiearly half a million stillbirths from 50 countriesand all
income settings, we identified 15 major causal categdr@s nearly 900 causal termsight
categorieswere common to the majority of reparf3espte this overarching commonality,ew
found wide variation in frequency dtillbirth categoriesandin the systemsused to classify them
with generallypoor qualitydata. Underlining one ofthe key challenges of achieving thevery
Newborn Action Plarstillbirth target,are the highproportions ofstillbirths without information to
guide preventionynexplained andOther unspecified conditions) in all incomesettings

Strengths and limitations

We sought to include the most detailed causes of stilllavihilable to allow identification of
common groupingsandultimatelyto enableconsistenteporting acrossettingsin line with WHO
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recommendatiorté* and tomaximize the utility of the data f@reventionstrategiesyve excluded
reports which assigned more than one cause of stillbirths and excluded all those reported as
associated only. This may have resulted in a loss of information and limited our alal#yess the
full value of the ICBPM, which aim to record both a fetal and a maternal condition for every
stillbirth. The need to assign multiple causes for some stillbirths has beeigftegthl Furtherthe
distinction between causes and associated condioofen poorly defined® and in this review
many reportedcauses”are notrecognised asausal conditiong-urther, althoughve imposecdho
language restrictigiwve may have missesbme reportglue to EnglisHanguagesearch terms

| nterpretation

Data quality

Data quality wassgenerally poor witinly a smallnumber of reports based on high lipygoerinatal
mortality audit.Further, many reports did not provide sufficient detail to adequately assess quality.
Similar to others®*, we found globatomparisongroblematic due to differinglefinitions and
systens. The inability toidentify termination of pregnancies in repag of stillbirth causesis
problematic manyareterminatedas a consequence eéngenital anomalié§ some of which may
not have resultedsin stillbirth.

Global causes©f stillbirth

Results ofthe pooled analysienabledcomparisonsof stillbirth cause across settirngy providng
additional evidence for keyareas forprevention.The relatively high proportion of stillbirths
attributed taintrapartumhypoxia Hypoxic peripartum) in LIC versusHIC and MICis in line with
recent evidence from lonand middle-income countries (LMICY“*® andconfirms the urgency of
improving care during labour and birth, whéwalf of all global stillbirths occut**"*°, Futher,
similar to other.report$*® we identified infection as a top cause tilflsirths in LIC, confirmingthe
importance ofinfection prevention andmanagemert®®. Our findings clearly highlight the
importance oplacental conditionasa major contributor to stillbirths in all settingsonsistent with
other recent-studiés’. However,many placentalconditionswere ill-defined and the causal link
unclear(for instanceadelayed villous maturatior)°>>. Many conditions that lead to stillbirth are also
linked to neonatal\deaths and therefoh must be accommodated within a single system to
ensure optimal pregnancy camed outcomes.

|CD-PM and"progress towards global reporting

We confirmedfindings of other studies, showinmumerouddisparate systenfer classificationof
stillbirths in use globally*>°>, further highlighting the need for globaly effective classification
system A recent consensiwgescribed useidentified characteristics fosucha systernf, however

no existingsystems meet these characteridfidsurther, robust evaluation of system performasce

limited®. The ICD-PM is the first systemintendedfor global use in classification gferinatal
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death$>®°°, aiming tofacilitate comparisos by improving perinatal mortality datgparticularlyin
high burden settingsWhile evaluation of the performance &E€D-PM is currently limited,
retrospective application to datasets in the UK and South Afrigdighted its values and provided
insights to future improvements In our datasetll cause®f stillbirths reported globally could be
accommodated within the IGBM. However, our mapping of causes from good quality reports in
HIC using clinical classification systenmsghlightsthat classification systenmeeds differ across
settings. Meeting the needs of diwersettingsis essentialfor global comparisongo identify
important variation anthform programmatic change to reduce deaths.

The WHO Peétinatal Mortality Audit and Review guiderovides a tool to initialize audits in lew
income settings using the IGBM for classifying perinatal death$he ICD-PM mapsICD-10
codesto anunderlyingfetal causeof antepartum, intrapartum or unknown timiragqda maternal
condition thus,datacollection must includéming as well as fetadnd amaternalcondition.While
this approachaims_tocaptureinformation on stillbirthsfrom low resource settingsi(her cause
and/orassociated conditionfhe ICD-PM faces challenges due to its I€lD provenanceancluding
insufficient differentiation otauses from associated conditipasd insufficiendetail on maternal
condition§. Conditions noted aMaternalin the ICD-PM include not only fetal underlying causes
(Placenta, cord and membranes), but also maternal caus@daternal complications of pregnancy)
and maternal associatednditions Maternal medical and surgical conditions). Further, ondifth

of stillbirths™in,_the global categorynexplained mapped to ICEPM Antepartum asphyxia.
Classifying_associated conditions is important, particularly in data poor settihgreassigning
cause may be difficultHoweverconfusing causes from associated conditions or mechanisms o
deaths (antepartum asphyxiahile reducing the number dinexplained, may obscure keyareas
for prevention WHO is currently working towards IGID1 which provides an opportunity to
alleviate some of these issfles

Differences in=proportions of causal categories across c¢esinwere likely due to different
classification-approache€odac® was the onlynon4CD systemfully aligned with the ICBPM.
Although Cedae*has previously been shown to be thepeekirming systeffi, the majority of
stillbirths classified, usingcodacwere mapped to unknown timing and causthiw the ICD-PM
(data not shown)Codac also resulted in a high proportionUWfexplained stillbirths, potentially
influenced by the categories includedoreover,this system wasnly aligned withnine of the 17
useridentified characteristics for an efitive global system. Future enhancements to global
classificationof dillbirths needto incorporateuseridentified characteristics for an effective global
system Further, optimisation of information from datieh settinggo incorporateecent advances

in stillbirth aetiology such as the consensus on placental patfidl@yyl othedetailed laboratory
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investigationswill serve to advance prevention of diilths globally. mplementation of angystem

mustalsobe accompanied by appropriatainingto ensure high-quality data.

Conclusion

To achieve th&very Newborn Action Plaglobal stillbirth rate targeimprovingcare of women in
labour and birthand preventing and treating infectioméd thequality of dataon causeso drive
changeare prioritieslmplementation ofCD-PM as part of the WHO Perinatal Mortality Audit and
Reviewguidelwould be a major step forwardhile thelCD-PM captures data fromigh-burden
sdtings by allewing for a minimum of timing and clinically defined causes and associated
conditions,a global system must also accommodate needfatafrich settings to enable global
comparisons. f@arly ascertaimg underlying causes separate from asdediaconditionsand
enabling capturef more detailed informatiom datarich settings willfully harness théCD-PM’s
potentialfor glebalsreportingand preventiomwf stillbirths. Further research is needed to improve the
classification ;of placental causes of stillbirtBEhancementto global classification of stillbirths

and neonatal@deaths must be based on comprehensive testing aanceselitings.
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Table 1: Characteristics of included papers

By income settingg5 reports; 489,089 stillbirths)

All reports Country representative reports
HIC n=37 MIC n=20 LIC n=28 Total n=85 HIC n=15 MIC n=11 LIC n=7 Total n=33
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Countries included 20 14 15 49 15 11 7 33
Stillbirths classified 44,676 431,203 13,197 489,089 19,238 429,666 5,629 454,533
Stillbirth definition

20-24 weeks 29 (78%) 10 (50%) 5 (18%) 44 (52%) 13 (87%) 4 (36%) 0 17 (52%)

28 weeks 2 (5%) 6 (30%) 19 (68%) 27 (32%) 2 (13%) 3 (27%) 4 (57%) 9 (27%)

Unknown 6 (16%) 4 (20%) 4 (14%) 14 (16%) 0 3 (27%) 2 (29%) 5 (15%)
Terminations

Excluded 9 (24%) 2 (10%) 0 11 (13%) 2 (13%) 0 0 2 (6%)

Unknown 19 (51%) 14 (70%) 25 (89%) 58 (68%) 7 (47%) 8 (73%) 6 (86%) 21 (64%)
Multiple pregnancies

Excluded 5 (14%) 1 (5%) 3 (11%) 9 (11%) 1(7%) 0 1(14%) 2 (6%)

Unknown 11 (30%) 12 (60%) 8 (29%) 31 (36%) 4 (27%) 8 (73%) 1(14%) 13 (39%)
Setting

Population based 21 (57%) 12 (60%) 8 (29%) 41 (48%) 15 (100%) 11 (100%) 6 (86%) 32 (97%)

Hospital based 16 (43%) 8 (40%) 19 (68%) 43 (51%) 0 0 1(14%) 1(3%)

Unknown 0 0 1(4%) 1(1%) 0 0 0 0
Language
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English 33 (89%) 7 (35%) 26 (93%) 66 (78%) 11 (73%) 2 (18%) 6 (86%) 19 (58%)
Non-English 4 (11%) 13 (65%) 2 (7%) 19 (22%) 4 (27%) 9 (82%) 1 (14%) 14 (42%)

Classification systems

ICD 14 (38%) 7 (35%) 3 (11%) 24 (28%) 9 (60%) 7 (64%) 1 (14%) 17 (52%)
Clinical classification'system 20 (54%) 6 (30%) 15 (54%) 41 (48%) 6 (40%) 2 (18%) 3 (43%) 11 (33%)
No system 3 (8%) 7 (35%) 10 (36%) 20 (24%) 0 2 (18%) 3 (43%) 5 (15%)

HIC: High-incomercountries; ICD: International Classification of Diseases; LIC: Low-income countries; Midlefihcome countries; Terminations: Termination of pregnancy
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Figure 1. Proportion of stillbirthsin each category for all studies
By income setting (8Beports; 489,089 stillbirths

Proportion of all stillbirths

Figurela.Reportsfrom highincome countries (HIC), 37 repomsth 44,676 stillbirths

Proportion of all stillbirths

Figurelb. Reportsfrom middleincome countries (MIC), 20 reports with 431,21 dlstiths

Proportion of all stillbirths

Figure . Reportsfrom low-income countries (LIG)28 reports with 13,197 stillbirths

CA: congenital anomalies; SPF: specific fetal/placental condition; FGR: fetal growth restriction; Plac: placental
conditions; Umb: umbilical cord; APH: antepartum haemorrhage; Mat: maternal conditions, HT: hypertension; Inf:
infection; Hyp: hypoxic peripartum death; SP: spontaneous preterm; Other: other unspecified condition; ToP: termination

of pregnancil bitsectiielt dnprovea ey, ddpSrighit eAdlddglifts reserved
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Figure 2: Top five pooled estimates of the global categories of stillbirth
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Figure 3. Mapping of causes from good quality reportsusing clinical classification systemsfrom high income countries
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Figure 2a. Grouping of caes of stillbirths into 1global categories Total 208 1 5 0 245 459
Unknown timing
U1: Congenital malformations 0 0 0 0 1344 1344
U2: Infection 0 0 0 248 128 376
U3: Other specified disorder 90 0 0 59 405 554
U4: Disorders related to fetal guth 435 0 0 17 440 892
U5: Death of unspecified cause 0 0 0 0 511 511
U6: Other 0 0 0 0 0 0
Total 525 0 0 324 2828 3677
No fetal cause 1091 59 0 290 0 1440
Total 1845 60 5 614 3670 6194

Figure 2b. Stillbirths mapped to the IGEM matrk

CA: congenital anomalies; SPF: specific fetal/placental condition; FGR: fetal growth restriction; Plac: placental conditions; Umb: umbilical cord; APH: antepartum haemorrhage; Mat:
maternal condi s jﬁicmmgtpm'oe'cﬂeﬂ byag&gyrtg]m_ M@dg}[@gip@s‘gﬁvéﬂh; SP. spontaneous preterm; Other: other unspecified condition; ToP: termination of pregnancy,

unspecified; Unex: unexplained; UnC: unable to classify.



