Table S1. Mapping of reported causes of stillbirth into categories.

Category Sub-category 1 Sub-category 2

Causes reported

1.1 Central Nervous System

1. Congenital anomalies

1.2 Genetic

o 1.2.1 Chromosomal
abnormalities

Congenital malformations of the nervous system
Congenital malformations of the brain
Congenital malformation of the spinal cord, unspecified
Anencephaly and similar malformations

Atresia of foramina of Magendie and Luschka
Hydrocephaly

Congenital hydrocephalus*

Hydrocephalus with meningocele

Hydrocephalus and spina bifida*

Thoracic spina bifida without hydrocephalus
Spina bifida*

Occipital encephalocele

Encephalocele non specified

Microcefalia

Hydromyelia

Congenital malformations of the corpus callosum
Congenital brain cysts

Arnold-Chiari syndrome

Other hypoplastic brain abnormalities
Holoprosencefalia

Intracranial non-traumatic haemorrhage of the fetus
Chromosomal

Chromosomal disorders

Downs syndrome and other chromosomal abnormalities
Downs syndrome

Trisomy 21, mosaicism (mitotic nondisjunction)
Trisomy 18, due to lack of meiotic disjunction
Trisomy 18 (isolated or with other anomalies)
Trisomy 21 (isolated or with other anomalies)
Edwards syndrome

Edward’s syndrome and Patau’s syndrome

Patau syndrome, unspecified



Turner syndrome

Trisomies

Aneuploidy

Chromosomal abnormality, unspecified

Chromosomal abnormalities, not elsewhere classified
Other trisomies and partial trisomies of the autosomes, not elsewhere
classified

Congenital malformations of the circulatory system
Cardiovascular system

Cardiovascular disorders originating in the perinatal period
Congenital malformations of the heart

Congenital malformation of cardiac chambers and connections
Tetralogy of Fallot

Ebstein Anomaly

Complex congenital heart disease

Pulmonary vascular anomalies

Congenital malformations of cardiac septa

Congenital malformations of aortic and mitral valves
Defect of the atrial septum

Coarctation of the aorta

Atrioventricular septal defect

Congenital malformations of the tricuspid valve

Congenital malformations of pulmonary and tricuspid valves
Congenital aortic valve insufficiency

Left heart hypoplasia syndrome

Triauricular heart

Congenital heart block

Discordance of ventriculoarterial connection

Ventricle with double inlet

Atrioventricular discordance connection

Other congenital malformations of the pulmonary artery
Congenital malformations of great arteries

Congenital malformations of peripheral vascular system
Arteriovenous malformation of cerebral vessels

Heart disorder

1.2.2 Unspecified

1.3 Cardiovascular system



Neonatal cardiac dysrhythmia
Musculoskeletal system
Congenital malformations of the musculoskeletal system
Congenital malformations of spine and bony thorax
Other congenital malformations of the osteomuscular system
Craniosynostosis
Thanatophore dwarfism
1.4 Musculoskeletal Skeletal
Thanatophoric dysplasia
Achondroplasia*
Osteochondrodysplasia with defects of growth of long bones and spine
Other osteochondrodysplasias
Dolichocephaly
Osteogenesis imperfecta
Respiratory system
Diseases of the respiratory system
Congenital malformation of respiratory system, unspecified
Diaphragmatic hernia
Respiratory and diaphragm
1.5 Thoracic Congenital diaphragmatic hernia
Congenital malformations of the lung*
Other congenital malformations of the larynx
Congenital pulmonary cyst
Other congenital malformations of trachea
Congenital hypoplasia and dysplasia of lung
Congenital malformation of the upper gastrointestinal tract, unspecified
Other specific perinatal digestive system disorders
Other congenital malformations of digestive system
Gastro-intestinal system
Congenital malformation of the stomach, unspecified
Gastroschisis*
Exomphalos
Omphalocele and imperforated anus
Congenital absence, atresia and stenosis of small intestine
Esophageal atresia without mention of fistula

1.6 Abdominal/Gastrointestinal



1.7 Metabolic

1.8 Urogenital

1.9 Other congenital anomalies

Congenital malformation of intestine

Congenital malformations of gallbladder, bile ducts and liver

Congenital malformations of esophagus

Absence, atresia and congenital stenosis of the small intestine, unspecified
part

Absence, atresia and congenital stenosis of other parts of the large intestine
Congenital malformations of bowel fixation

Cystic disease of the liver

Other congenital malformations of liver

Transitory disorders of carbohydrate metabolism specific to fetus and
newborn

Specific transient endocrine and metabolic disorders of the fetus and newborn
Metabolic disorders

Congenital malformations of genito-urinary system*

Urinary system*

Other congenital malformations of bladder and urethra

Hypospadias

Renal agenesis

Renal agenesis and other reduction defects of kidney

Other atresia and stenosis of urethra and bladder neck

Congenital hydronephrosis

Polycystic kidney, autosomal recessive

Polycystic kidney, unspecified type

Cystic kidney disease

Congenital solitary renal cyst*

Congenital malformations of the kidney

Renal dysplasia

Cystic renal dysplasia

Renal and urinary tract diseases

Renal hypoplasia, unspecified

Renal, unilateral hypoplasia

Potter Syndrome

Other conditions of integument specific to newborn

Multiple congenital malformation

Multiple/non-chromosomal syndromes



1.10 Unspecified

Other specified congenital malformation syndromes affecting multiple
systems

Other specified congenital malformation syndromes, not elsewhere classified
Other congenital malformation syndromes due to known exogenous causes
Cleft palate with unilateral cleft lip, unspecified*

Cleft palate, unspecified*

Cleft lip, unilateral*

Congenital malformation syndromes predominantly affecting facial
appearance*

Other congenital malformations of skull and face bones

Other congenital malformations of skull and face

Congenital malformations of face and neck

Other congenital deformities of the skull, face and jaw

Other congenital malformations of tongue, mouth and pharynx

Other branchial cleft malformations

Nager syndrome

Other congenital malformations of ear

Syndactyly

Macrocephalia

Congenital malformations of the spleen

Congenital malformation syndromes predominantly involving limbs
Congenital malformation of bony thorax, unspecified

Hemangioma and lymphangioma, any site

Dysmorphic syndrome

Haematological

Tumours

Haemorrhagic and haematological disorders of the fetus

Congenital ichthyosis

Neoplasm of uncertain behavior of other and unspecified site

Neoplasms

Other congenital malformations not elsewhere classified

Other specified congenital abnormality

Other congenital malformations

Other congenital anomalies

Congenital anomalies



2. Specific fetal/pregnancy
pathology

2.1.1 Twin twin
transfusion

2.1 Complications of

multiple pregnancy 2.1.2 Other

complications

2.2 Hydrops

2.3 Iso-immunization

Congenital deformities

Defect

Malformations of the fetus

Congenital malformations, deformations and chromosomal abnormalities
Congenital malformations, deformations and chromosomal abnormalities
Malformation and/or chromosomal abnormalities

Unspecified congenital abnormality

Structural abnormalities

Congenital defect/malformation

Birth defect

Lethal congenital anomaly

Malformation incompatible with vitality (intern hydrocephalia, the
transposition of main vessels, gastroshisis etc)

Fetal anomalies

Fatal congenital malformations

Amniotic band

Developmental defects

Abnormality (including termination for fetal abnormality)

Fetus -twin-twin transfusion

Fetus and newborn affected by placental transfusion syndromes
Acardiac fetus

Twin 1 dies in uterus

Monoamniotic twin

Twins

Multiple birth related

Retained second twin

Fetus and newborn affected by multiple pregnancy

Fetal hemorrhage into the other twin

Siamese Twins

Fetal hydrops

Non-immune hydrops

Non-immune hydrops with imperforate anus

Idiopathic hydrops

Hydrops fetalis not due to haemolytic disease

Hemolytic disease of newborn



Hydrops fetalis due to haemolytic disease
Other hemolytic disease of the fetus and newborn
Fetal hydrops due to incompatibility
Rh Incompatibility fetus and newborn
Alloimmune disease: Unspecified
Alloimmune disease: Rhesus
Alloimmune disease: Alloimmune thrombocytopenia
Alloimmune disease: Other
Iso-immunization
Immunization
Oligohydramnios*
2.4 Amniotic fluid abnormalities Polyhydramnios*
Amniotic fluid -other
Uterine anomalies*
Ruptured uterus
Uterine rupture before labour
2.5 Uterine Uterus-obstructed
Uterus bicorne
Another duplication of the uterus
Uterine complication
Fetal coagulopathy
Special causes (blood group incompatibilities, hydrops fetalis, congenital
metabolic disease, twin-to twin transfusion, tumor etc.).
Disseminated intravascular coagulation in the fetus and newborn
Other perinatal hematological disorders
Other specified fetal and neonatal haemorrhages
Intracranial non-traumatic hemorrhage of fetus and newborn
2.6 Other Intraventricular hemorrhage (nontraumatic) of the fetus and newborn,
unspecified
Intracerebral hemorrhage (nontraumatic) of the fetus and newborn
Subarachnoid hemorrhage (nontraumatic) of the fetus and newborn
Intracranial non-traumatic haemorrhage of fetus and newborn
Other (nontraumatic) intracranial hemorrhage of fetus and newborn
Cutaneous neonatal hemorrhage
Fetal subdural haemorrhage



3. Intrauterine growth restriction/Small for gestational age

Fetal blood loss

Fetus and newborn affected by ectopic pregnancy

Fetal shock

Conditions associated with tegumentary regulation and temperature of the
fetus and newborn

Fetus affected by condition related to the current pregnancy

Other respiratory affections of the newborn

Other respiratory conditions originating in the perinatal period
Neonatal aspiration syndromes

Primary atelectasis of newborn

Respiratory distress of newborn

Other chronic respiratory diseases originating in the perinatal period
Meconium aspiration

Fetus affected by condition related to the current pregnancy
Meconium plug syndrome

Rupture of membranes after amniocentesis

Intestinal obstruction of newborn, unspecified

Neonatal aspiration of amniotic fluid and mucus

Other specific perinatal conditions, unspecified

Other disorders originating in the perinatal period

Other specific perinatal conditions (includes iatrogenic conditions such as
rupture of membranes after amniocentesis, termination of pregnancy for
suspected but unconfirmed congenital abnormality)

Other specific fetal problem

Other fetal pathologies

Other fetal condition

Neonatal

Fetal

Intrauterine growth restriction

IUGR-suspected antenatally

IUGR-observed at delivery

Intrauterine growth retardation

Fetal growth restriction/IUGR

Fetal growth restriction

FGR-no placental pathology



4, Placental conditions

4.1 Placental insufficiency

4.2 Fetomaternal haemorrhage

4.3 Other

FGR-no examination of placenta

FGR-unspecified or not known whether placental examined

Foetal restricted growth

Fetal growth retardation, unspecified

Slow fetal growth

Disorders related to duration of pregnancy and fetal growth

Disorders related to fetal growth

Fetal growth retardation, fetal malnutrition, short gestation and low birth
weight

Disorders of newborn related to slow fetal growth and fetal malnutrition
Low weight for gestational age

Small for gestational age

Unexplained small size for gestational age

Poor fetal growth, short gestation

Placental insufficiency

FGR with evidence of reduced vascular perfusion

FGR -other specified placental pathology

Unexplained antepartum death -with evidence of reduced vascular perfusion
IUGR/placental insufficiency

Placental insufficiency/infarction

FGR -other specified placental pathology

Birth asphyxia/placental insufficiency

FGR with chronic villitis

Maternal vascular malperfusion

Placental infarction

Feto-maternal haemorrhage

Placenta

Placental conditions

Acute placental pathology

Placental disease

Fetus and newborn affected by other morphological and functional
abnormalities of the placenta and unspecified

Delayed placental villus maturation

Fetus affected by complications of placenta, umbilical cord and membranes
Disorder of the placenta, amniotic sac, cord, cervix



5.Antepartum haemorrhage

5.1. Abruption

5.2. Placental praevia

5.3. Other antepartum haemorrhage

5.4. Unspecified

Placenta/ cord/ membrane

Acute placental pathology

Placental disorders

Villitis

Unexplained antepartum death with chronic villitis

Fetal vascular malperfusion

Choriocarcinoma

Congenital absence and hypoplasia of umbilical artery

Complications of placenta: abruptio placenta and placenta praevia or other
anomalies of placenta or fetal membranes

Membrane disorders

Fetus and newborn affected by other abnormalities of membranes

Fetus and newborn affected by other and unspecified morphological and
functional abnormalities of placenta (dysfunction, infarction, insufficiency)
Vasculopathy

Decreased uteroplacental blood flow

Placental abruption

Placental abruption with laboratory evidence of thrombophilia

Decolman placenta

Placenta previa

Praevia with APH

Antepartum hemorrhage of unknown origin

Antepartum haemorrhage

Accidental hemorrhage with hypertension

Accidental hemorrhage without hypertension

Fetus affected by other placental separation/hemorrhage Maternal
hemorrhage

Other antepartum haemorrhage

Antenatal bleeding

Vasa praevia

APH of undetermined origin

Prepartum hemorrhage

Uncertain haemorrhage

APH/anaemia

Ante/intrapartum haemorrhage



6.1 Cord prolapse

6.2 Cord entrapment

6.3 Knots, Torsion, Strictures

6. Umbilical cord

6.4 Other cord complications

7. Maternal conditions 7.1 Diabetes/gestational diabetes

Prolapsed cord

Cord prolapse/complication

Intrapartum complication - cord prolapse
Cord compromise/prolapse

Fetus affected by other compression of umbilical cord
Cord around neck*

Tight nuchal cord*

Nuchal cord*

Umbilical cord -tight

Abnormal umbilical cord twisted around neck or corps or other anomaly of the
cord

Umbilical cord-true knot*

True knot with evidence of occlusion
Umbilical cord -constricting loop or knot
Other cord entanglement or knot
Umbilical cord complications

Fetus and newborn affected by other complications of umbilical cord and
unspecified

Umbilical cord diseases

Antepartum cord complications
Irregularity of umbilical cord
Velamentous insertion

Velamentous cord

Cord haemorrhage

Umbilical cord conflict

Cord accident

Umbilical cord - other

Bleeding from the umbilicus

Cord pathology

Cord

Umbilical cord abnormalities

Cord thrombosis

Umbilical cord origin

Gestational diabetes

Diabetes mellitus



7.2 Lupus or antiphospholipid syndrome

7.3 Cholestasis

7.4 Maternal trauma

7.5 Other specified conditions

Pregnancy-induced diabetes

Diabetes/hypertension

Syndrome of the newborn of diabetic mother

Lupus or antiphospholipid syndrome or thrombophilia
Thrombophilias*

Antiphospholipid antibody syndrome

Cholestasis

Intrahepatic cholestasis of pregnancy

Obstetric cholestasis

Maternal accident

Fetus and newborn affected by maternal trauma
Non-accidental

Accidental

Trauma

Trauma-external

Accident or external condition

Anemia in pregnancy*

Other specified maternal conditions

Sickle cell anemia

Mother-heart disease

Thyroid disease

Mother-jaundice

Coagulation disorders

Drug misuse

Maternal pyrexia

Fetus and newborn affected by maternal drug addiction

Fetus and newborn affected by maternal smoking

Fetus and newborn affected by maternal alcoholism
Underlying maternal illness (including chronic hypertension, epilepsy, renal
disease, liver disease and DM)

Fetus and newborn affected by other harmful influences of the mother
Newborn (suspected to be) affected by noxious substances transmitted via
placenta

Fetus and newborn affected by maternal nutritional disorders



8. Hypertension

7.6 Other unspecified conditions

8.1 Chronic

8.2 Gestational
hypertension/preeclampsia/eclampsia

Newborn (suspected to be) affected by noxious substances transmitted via
placenta or breast milk

Fetus and newborn affected by other maternal conditions

Fetus and newborn affected by noxious influences of mother, unspecified
Maternal-other endocrine conditions

Fetus and newborn affected by other medical procedures on mother, not
elsewhere classified

Fetus and newborn affected by maternal death

Fetus and newborn affected by other circulatory and respiratory diseases
(mother)

Newborn (suspected to be) affected by maternal conditions that may be
unrelated to present pregnancy

Newborn (suspected to be) affected by maternal complications of pregnancy
Maternal conditions*

Maternal disorders*

Mother- other

Maternal medical conditions

Maternal complication

Other maternal diseases of pregnancy

Other maternal pathologies

Pre-existing hypertensive disease

Hypertension -Chronic hypertension: essential

Hypertension -Chronic hypertension: secondary eg renal disease
Hypertension -Chronic hypertension: unspecified

Pregnancy-induced hypertension

Hypertensive disorders of pregnancy

Gestational hypertension

Pre-eclampsia

Pre-eclampsia toxaemia

Maternal-severe preeclampsia and eclampsia

Pre-eclampsia with laboratory evidence of thrombophilia
Pre-eclampsia/eclampsia

EPH-gestosis

Pre-eclampsia superimposed on chronic hypertension



8.3 Unspecified hypertension

9.1 Syphilis
9.2 Sepsis
9. Infection 9.3.1
Chorioamnionitis
9.3 Other specified

9.3.2 Other

Pre-eclampsia superimposed on chronic hypertension: With laboratory
evidence of thrombophilia

Severe pre-eclampsia/eclampsia

HELLP Syndrome

Hypertension

Mother-hypertensive disorder (GHTN+APE+ preeclampsia)

Unspecified hypertension

Congenital syphilis

Perinatal infection —Bacterial- Spirochaetal e.g. syphilis

Maternal sepsis

Maternal infection/sepsis

Sepsis of newborn due to anaerobes

Bacterial sepsis of newborn

Ascending infection-chorioamnionitis

Chorioamnionitis

Other ascending infection

Intra-amniotic infection of fetus, not elsewhere classified

Spontaneous pre-term (membranes intact or rupture <24 hours before
delivery) with chorioamnionitis on placental histopathology

Spontaneous pre-term with membrane rupture >24 hours before delivery -
With chorioamnionitis on placental histopathology

Spontaneous pre-term with membrane rupture of unknown duration before
delivery -With chorioamnionitis on placental histopathology

Spontaneous pre-term with membrane rupture >24 hours before delivery -
with clinical evidence of chorioamnionitis, no examination of placenta
Spontaneous pre-term (membranes intact or rupture <24 hours before
delivery) -With clinical evidence of chorioamnionitis, no examination of
placenta

Spontaneous pre-term with membrane rupture of unknown duration before
delivery -With clinical evidence of chorioamnionitis, no examination of
placenta

Congenital rubella syndrome

Group b streptococcus

E Coli

Listeria monocytogenes



9.4 Unspecified

Bacterial

Viral

Maternal infection — viral

Maternal infection — bacterial

Maternal malaria

Malaria

Protozoa, e.g. toxoplasma

All infections of term newborns, specific infections of the preterm (GBS,
TORCH etc.).

Fungal

HIV

Congenital CMV infection

Cytomegalovirus

Congenital viral disease, not otherwise specified

Parvovirus

Herpes simplex virus

Unspecified viral

Other specified organism

Unknown infection

Infection

Infection (Fetal infection involving vital organs; Fetal membranes and
placental inflammatory disorders; Fetal infection causing congenital anomaly
or other fetal condition; Placental infection likely leading to decreased
placental function; Severe maternal infection; Infection-related fetal death by
other or unknown mechanisms)

Congenital viral diseases

Specified infections originating in the perinatal period

Congenital pneumonia

Syphilis and other venereal diseases

Intrauterine infection

Maternal infection

Other unspecified organism

Congenital syphilis; congenital pneumonia; intra-amniotic infection of fetus
not elsewhere classified; other specified infections specific to the perinatal
period; infection specific to the perinatal period, unspecified; congenital viral



diseases; bacterial sepsis of newborn; other congenital infectious and parasitic
diseases

Fetal infection

Perinatal infection

Other certain infectious and parasitic diseases

Difficult labour

Obstructed labour

Prolonged labour

Transverse lie

Breech with stuck head

Breech accidents

Breech

Fetus and newborn affected by breech delivery and extraction

Face presentation

Malpresentation

Fetus and newborn affected by abnormal presentation before labour
Abnormal presentation

Cephalopelvic disproportion

Birth trauma

Associated obstetric factors-intracranial haemorrhage

Associated obstetric factors-birth injury to scalp

Associated obstetric factors-fracture

Injury occurred during birth

Traumatic delivery

Mismanaged labour

Acute intrapartum event

Intrapartum -prolonged/obstructed or incomplete labour

Fetus and newborn affected by abnormal uterine contractions

Fetus and newborn affected by caesarean delivery

Fetus and newborn affected by other specified complications of labor and
delivery

Shoulder dystocia

Fetus and newborn affected by obstetric complications and birth trauma
Fetus and newborn affected by precipitate delivery

Intrapartum complications

10. Hypoxic peripartum

death 10.1 Intrapartum complications



11. Spontaneous preterm

10.2 Unspecified

11.1 Preterm rupture of membranes

Uterine rupture during labour

Birth asphyxia

Intrapartum-Fetal asphyxia

Birth asphyxia with breech presentation

Birth hypoxia

Intrapartum asphyxia

Fetal distress

Intrapartum

Acute intrapartum event

Unexplained intrapartum fetal death

Intrauterine hypoxia and birth asphyxia

Hypoxic peripartum death

Mild and moderate birth asphyxia

Intrauterine hypoxia first noticed during labor and delivery

‘Remaining causes’: Maternal care related to the fetus and amniotic cavity and
possible delivery problems; complications of labor and delivery; encounter for
delivery; complications predominantly related to the puerperium

All deaths related with asphyxia developing during labour and delivery.
Labour and delivery complicated by stress /distress

Hypoxic peripartum death; no intrapartum complications and no evidence of
non-reassuring fetal status

Hypoxic peripartum death; evidence of non-reassuring fetal status in a
normally grown infant

Newborn (suspected to be) affected by other complications of labor and
delivery

Fetus and newborn affected by other abnormal presentation, malposition and
disproportion during labor

Intrapartum death

Other specified intrapartum disorder

Labour and delivery complicated by umbilical cord complications

Fetus and newborn affected by complications of labor and delivery
Intrauterine hypoxia first noted during labour and delivery; intrauterine
hypoxia, unspecified; Birth asphyxia

Fetus and newborn affected by premature rupture of membranes
Spontaneous pre-term with membrane rupture >24 hours before delivery



11.2 Other preterm (includes timing of rupture
unknown)

Spontaneous pre-term with membrane rupture >24 hours before delivery -
Without chorioamnionitis on placental histopathology

Spontaneous pre-term with membrane rupture >24 hours before delivery -no
clinical chorioamnionitis or examination of placenta

Spontaneous pre-term with membrane rupture >24 hours before delivery -
Unspecified or not known whether placenta examined

Premature rupture of membranes

Prematurity

Spontaneous preterm

Spontaneous preterm labour

Spontaneous premature labour

Severe prematurity

Extreme immaturity of newborn

Prematurity (22—24 weeks)

Spontaneous pre-term (membranes intact or rupture <24 hours before
delivery)

Spontaneous pre-term (membranes intact or rupture <24 hours before
delivery) -Without chorioamnionitis on placental histopathology
Spontaneous pre-term (membranes intact or rupture <24 hours before
delivery) -No clinical signs of chorioamnionitis, no examination of placenta
Spontaneous pre-term (membranes intact or rupture <24 hours before
delivery) -Unspecified or not known whether placenta examined
Spontaneous pre-term with membrane rupture of unknown duration before
delivery -Without chorioamnionitis on placental histopathology

Spontaneous pre-term with membrane rupture of unknown duration before
delivery -No clinical signs of chorioamnionitis, no examination of placenta
Spontaneous pre-term with membrane rupture of unknown duration before
delivery -Unspecified or not known whether placenta examined

Fetus and newborn affected by incompetent cervix

Disorder related to short duration gestation and low birth weight

Conditions related with premature birth: Hyaline membrane disease,
intraventricular haemorrhage, non-specific infections of the preterm, deaths
occurring four hours after premature delivery below and above 1000 g.
Immaturity

Prolonged rupture of membranes



12. Termination unspecified

13. Other unspecified
condition

12.1 Termination of pregnancy for maternal
psychosocial indications

13.1 Unspecified

Termination of pregnancy for maternal psychosocial indications

Termination of pregnancy for suspected but unconfirmed congenital
abnormality.

Termination for maternal condition

Family planning induction

Induced abortion

Medical abortion

Termination of pregnancy, fetus and newborn

Other (including multiple delivery, hypertension/eclampsia and post-term
delivery)

Miscellaneous (including maternal, placental, umbilical cord and intrapartum
related conditions)

Miscellaneous

Post-maturity

Post-dated

Newborn post-term non-overweight for gestational age

Obstetric complication

080 Fetus and newborn affected by obstetric complications and birth trauma
Respiratory abnormalities

Maternal care for other known or suspected fetal problems

No obstetric antecedent-unknown/undetermined

Other

Other specific causes

Other perinatal causes

Other diseases

Other sub-groups of causes

Double etiologies

Triple etiologies

Remaining causes

Other causes related to stillbirth

Special reasons

Remnants of malignant tumours

Tumors: in situ, benign and of uncertain or unknown behavior and unspecified
Fetus and newborn affected by maternal factors and by complications of
pregnancy, labor and childbirth



14. Unexplained

14.1 Unexplained

Fetal malnutrition without mention low weight or small for gestational age
Complications of intrauterine procedures, not elsewhere classified
Maternal or fetal hematologic conditions

Macerated or nonmacerated stillbirths occurring before the onset of labour.
Disorders related to prolonged pregnancy and overweight at birth
Reduction defects of unspecified limb

Other accident, poisoning or violence (postnatal)

No obstetric antecedent -other specified

Unspecified cause

Intrapartum death of unspecified cause

Other specified antepartum disorder

Other or unspecified cause

Use of herbs

Associated obstetric factors-other obstetric factors

Other conditions originating in the perinatal period

Other overweight newborns for gestational age

Unclassified-no relevant condition identified

Unclassified -unidentified

Unidentified causes

Unexplained antepartum death-no placental pathology
Unexplained antepartum death-no examination of placenta
Unexplained antepartum death -other specified placental pathology
Unexplained antepartum death -unspecified or not known whether placenta
examined

Cases with unexplained cause of mortality and other cases
Unexplainable

Unexplained

Unexplained intrauterine death

No obstetric cause/not applicable

Unknown

Unknown/no cause

Unexplained antepartum

No condition identified

Unascertained cause of stillbirth

Inconclusive



Cause not identified

Unexplained preterm (<37 weeks)
Unknown/undetermined

No antecedent or associated obstetric factors
Unexplained-Macerated fetus

Unexplained-Fresh

Undetermined etiology

Unclassified - Causes not found or proven
Intrauterine hypoxia

Intrauterine hypoxia first noted before onset of labor
Intrauterine hypoxia, unspecified

Intrauterine hypoxia/asphyxia

Intrauterine hypoxia and birth asphyxia

Antepartum hypoxia

Intrauterine asphyxia

Asphyxia not explained by any maternal condition
Perinatal asphyxia

Asphyxia/Hypoxia

Normal fetus and placenta

Hypoxia

Associated with obstetric complication

Antecedents or associated factors present

Missing (data)

No data

Either autopsy or histological examination of the placenta not performed
Missing cause of death classification
Unexplained-pending post mortem or other investigation
Unclassifiable

Incomplete pathology examination or autopsy refusal
Unclassified —no information available

14.2 With associated risk factor/condition

15. Unable to classify

*Non-lethal conditions
Key: IUGR = intrauterine grown restriction; FGR = fetal growth restriction; APH = antepartum haemorrhage; DM = diabetes mellitus;
EPH = oedema/proteinuria/hypertension; HELLP = haemolysis, elevated liver enzymes and low platelet count; GHTN = gestational hypertension; APE = acute



pulmonary oedema; GBS = group B streptococcus; TORCH = toxoplasmosis, other (congenital syphilis and viruses), rubella, cytomegalovirus and herpes simplex
virus; CMV = congenital cytomegalovirus



Table S2. Characteristics of included reports detailed (by country income-setting [n = 85])

Cases occurring during report

Inclusion . Examination rate (%)
Countr Report Data Settin SBrate period Data source
v P collected g Definition TOP Multiles P€" 1000 Total Total Stillbirths Autops Placental
P births stillbirths classified psy pathology
High-income countries
. Systematic hospital audit;
>
Australia  Monk (2016)%* 2011-12 "opulation 220weeks yes 73 614139 4485 3258  comprehensive investigation  42.3 NS
/national or>400g
protocol
Hospital 20 weeks Systematic hospital audit;
Australia Headley (2009)> 2005-08  /single _or 5400 yes yes 7.2 11922 86 86 comprehensive investigation 55.1* 92.1*
centre - g protocol
Public Health .
Population . L
Canada  Agency of Canada 2010 . >500 g yes yes 5.1 238473 1220 1220 Vital statistics NS NS
s /national
(2013)*
1981- P lati . . .
Canada Auger (2013)* 98 opulation )4 weeks  no no 42 2407954 9983 7339 Birth registration 70.9 NS
2009 /regional
s 1981-  Population : . .
Canada Auger (2016) . >500 g no no 4.2 2424923 10172 9657 Birth registration 68.23 NS
2010 /regional
Hospital . . .
Canada  Theriault (2016)° 2005 /single NS NS no NS NS 179 179~ Systematichospital audit; NS 100
2012 investigation protocol unclear
centre
1989- Hospital Systematic hospital audit;
Canada Wou (2014)7 /single  2500g  no yes 42 79410 332 289 Vysteme P / 76.0 100
2009 investigation protocol unclear
centre
National
Chile Committeeon ) Population ., ks Ns yes 85 253151 2154 2153 Birth registration NS
Vital Statistics /national
(2015)%*
Croatia  Rodin (2014)°* 2013 izg%E:ZF >22 weeks  yes yes 39 40310 156 156 Vital statistics NS NS
Health Statistics
i >
Estonia and Health j015 Fopulation 2500gor g NS 38 14027 54 54 Death certificate 98.15 NS
Research Database /NS >22 weeks

(2016)1°



France Ego (2013)*  2000-10
1996-
12
Hungary Pasztor (2014) 2010
Ireland  Corcoran (2016)'** 2014
Ireland  Corcoran (2014)* 2011
1999-
15
Ireland Doyle (2012) 2009
Italy Serena (2013)*® 2006-11
Italy Nappi (2016)7  2010-13
Japan Koshida (2015)*® 2007- 11
Statistics Bureau
Japan ) ban 2o1eper 2915
Central Statistical
Kuwait Bureau (year 2014
unknown)?%*
. . Basys (year
Lithuania unknown)2* 2015
New Zealand PMMRC (2014)?>* 2012
New Zealand Lu (2009)% 2004-07
Oman Santosh (2013)** 2003-09
Troszynski
Poland (2011)5* 2007-09

Population
/regional

Hospital
/single
centre

Population
/national

Hospital
/multi
centre

Population
/regional

Hospital
/single
centre

Hospital
/single
centre

Population
/regional
Population
/national

Population
/national

Population
/national

Population
/national

Hospital
/single
centre

Hospital
/single
centre

Population
/regional

>22 weeks
or>500g

>24 weeks
or 2500 g

>24 weeks
or>500g

NS

NS

>22 weeks
or>500g

>22 weeks

>22 weeks

>22 weeks

>28 weeks

>22 weeks

>20 weeks
or2400g

>20 weeks
or 2400 g

>24 weeks

>500 g

no

NS

yes

NS

NS

NS

no

NS

yes

NS

NS

yes

yes

NS

NS

yes

yes

yes

NS

NS

no

yes

yes

yes

NS

yes

yes

yes

yes

NS

3.8

4.7

4.2

4.3

3.9°

6.0°

NS

3.8

3.0

7.1

4.2

7.9

103

15.2

4.0

186594

29897

67610

73953

29487

31500

NS

66682

1008740

61313

29019

62425

29591

27668

614816

1030

140

330

318

115

189

50

252

3063

433

123

491

306

244

2225

1030

140

327

236

101

189

50

252

3063

436

123

491

306

244

2225

Retrospective regional study of

routine birth data; unknown 77.47
investigations
Retrospective study using
routinely collected hospital 97.9
birth data
Systematic national audit; 52
investigation protocol unclear
Systematic national audit; NS
investigation protocol unclear
Retrospective hospital audit 100
using autopsy reports only
Systematic hospital audit;
comprehensive investigation NS
protocol
Systematic hospital audit; 100
investigation protocol unclear
Retrospective clinical audit; 27
investigation protocol unclear '
Vital statistics NS
Vital statistics NS
Birth registration NS

Systematic national audit;
comprehensive investigation 34.9
protocol

Systematic hospital audit;

. S 60.8
investigation protocol unclear

Retrospective hospital audit;
investigation protocol unclear

NS NS

77.4"

97.9

94.8

NS

NS

NS

100

NS

NS

NS

NS

NS

NS

NS

NS



Maciejewski

Poland (2014)%
Rzepkowska-
Pol
oland  \iiciak (2012)7
Instituto Nacional
Portugal de Estatica
(2014)%*
Portugal  Trocado (2015)%°
Qatar Statistics
Qatar Authority
(2010)%+
Stormdal Bring
Sweden (2014)*1*
Manktelow
UK (2016)32*
UK Cockerill (2012)33
UK Heazell (2009)%*
UK Gardosi (2010)%*
UK Allanson (2016)3¢
USA Miller (2016)%7

Middle-income countries

2012

2004-10

2012

2011-14

2009

1998-
2009

2014

2009

2006-07

2006-07

1997-
2010

2009-13

Hospital
/multi
centre

Hospital
/single
centre

Population
/national

Hospital
/single
centre

Population
/national

Population
/regional

Population
/national

Hospital
/multi
centre

Hospital
/single
centre

Hospital
/multi
centre

Population
/NS

Hospital
/single
centre

NS

>22 weeks

>22 weeks

>24 weeks

>28 weeks

>22 weeks

>24 weeks

NS

NS

>24 weeks

>24 weeks

>23 weeks

NS

NS

NS

NS

NS

NS

no

no

no

NS

NS

no

NS

yes

NS

yes

NS

no

yes

yes

yes

NS

NS

NS

3.9

7.3

3.6

3.2

6.7

4.1°

4.2

5.2°

5.2°

6.8

4.2%

NS

157908

11294

90168

6223

18351

285238

782311

40962

13654

48357

NS

12000

621

83

327

20

123

1198

3252

229

71

328

4834

144

621

83

327

22

123

1089

3218

213

71

328

4834

144

Retrospective hospital audit;
investigation protocol unclear

Retrospective hospital medical
record audit; investigation
protocol unclear

Unknown®°

NS

Death registry

Systematic regional audit;
comprehensive investigation
protocol
Systematic national audit;
investigation protocol unclear
Retrospective study using
routinely collected national
birth data; death certificates as
the single source of
information
Retrospective hospital medical
record audit; investigation
protocol unclear

Systematic regional audit;
investigation protocol unclear
Systematic regional audit;
investigation protocol unclear
Systematic hospital audit;
comprehensive investigation
protocol

NS

NS

NS

714

43.5

29.6

NS

NS

NS

72.0

NS

NS

NS

NS

NS

95.1

88.4

76.1

54.0

NS

NS

100.0



Ministerio de

Populati
Argentina Salud de laNacion 2015 ' oP @O 555 weeks NS NS 66 776204 5120 5120 Vital statistics NS NS
384 /national
(2016)38+
220 weeks
Chi tt P lati >
Brazil lavegatto 9p.g9 FOPUlation or2300g NS 117 30134197 352992 334882 Death certificate NS NS
(2012)%°* /national and/or =25
cm
Bosnia Hospital Retrospective hospital audit;
__ Fatusic (2013)% NS /single NS NS NS 7.1 13960 99 99 Spe P ’ NS NS
Hercegovina investigation protocol unclear
centre
Zhu >28 weeks Unknown®
H _ H S 00 00
China (2009)" 2005-08 population or >1000 g yes NS 8.3 159277 1357 1322 Unknown o Unknown
Wan >28 weeks Unknown?®
H H S 00 00
China (2010)2 NS hospital or 21000 g NS NS 8.3 12168 101 101 Unknown o Unknown
Hospital
; Song : >28 weeks s oo Unknown® oo
China (2012)*3 2001-10  /single or 500 NS yes 8.3 14819 123 110 Unknown o Unknown
centre
. . Hospital Retrospective hospital audit;
Molina-Giral >2 k
Colombia oina G|£4a do 2010-13  /single 0 weeks no yes 7.3 15408 112 51 unknown investigations, 50% 45.5 NS
(2014) or>500g
centre autopsy
DANE informacion Pobulation
Colombia Estadistica 2016 - NS NS NS 8.1°  753086° 47442 47442 Birth and death registry NS NS
a5 /national
(2017)%5+
The National
CostaRica _Msttuteof - ,5p5 Population o Unknow 65 71819 466 466 Unknown® NS NS
Statistics (year /national n°°
unknown)*¢*
The National .
. Population . _—
Ecuador Institute of 2015 /national NS yes yes 6.6 275109 1829 1825 Vital statistics NS NS
Statistics (2016)*7*
Hospital Prospective hospital study;
Iran Hadavi (2011)*®  2006-07  /multi  >20 weeks NS NS 127 9969 127 61 ospective Nosp v NS NS
investigations unclear
centre
Instituto nacional
Mexico ~ deestadisticay ., . Population oq oks  ves yes 69 2353596 16117 16115 Civil registry NS NS

geografia /national
(2016)%*



National Institute

Panama of Statistics and 2013 Popu!atlon 25 months
Census (2014)>°* /national
South Africa f;;tl'z)sﬁn 2012-13 PZE;:?::F >500g
Hospital
South Africa  Talip (2010)°2  2006-07  /multi >499 g
centre

Population 21000 g or

h Afri All 2015)% 2013-14
Sout rica anson (2015) 013 Jregional 228 weeks

Bureau voor de

. . Populati
Suriname  statistikent (year 2011 opu'atlon >28 weeks
a1 /national
unknown)>**
. Mo-suwan Population
Thail 2000-02 22 k
ailand (2009)55+ 000-0 Jregional 8 weeks
Hospital
56 . >500 g and
Turkey Duran (2016) 2007 /single 522 weeks
centre
Hospital
. 222 k
Turkey  Korkmaz (2010) 2001-06  Single orz\;"gggs
centre
Low-income countries
Hospital
Nkwab
Cameroon wa O;;g 2009-10  /single  >28 weeks
(2012)
centre

Hospital 2>1000g and
Ghana Der (2016)>° 2009-13  /single  >28 weeks
centre or 235cm

Hospital

21000 d
Ghana  Alhassan (2016)%* 2010-12  /multi & an
>28 weeks
centre
Instituto Nacional
Guatemala de Estadistica 2015 Popu!atlon NS
Guatemala (year /national

unknown)&%*

NS

NS

no

NS

NS

NS

NS

yes

NS

NS

NS

NS

NS

NS

no

NS

NS

yes

yes

yes

no

yes

no

NS

9.8*

23.1

11.8

17.7

14.3°

6.8

22.0

21.9

34.0

33.2

22.2

8.0

693

21628

123

416

146

24

357

219

136

121

141

3121

694

21630

123

416

146

24

357

219

136

121

141

3121

Vital statistics

Systematic regional audit;
investigation protocol unclear

Systematic hospital audit;
investigation protocol unclear
Systematic regional audit;
investigation protocol unclear

NS
Prospective regional study
medical records plus

interviews; VA for deaths

Prospective hospital study;
investigations unclear

Systematic hospital audit;
investigation protocol unclear

Retrospective hospital audit;

investigation protocol unclear.

Little autopsy and placenta
exam.

Retrospective hospital audit;
investigation protocol unclear

Retrospective regional study
using routinely collected
maternity data; investigation
protocol unclear

Birth registry

NS

NS

NS

NS

N/A

NS

61.2°

NS

NS

NS

NS

22.3°

NS

N/A

NS

67.8°

NS

NS

NS



India Bha(tztgig)asr;yya
India Ujwala (2012)%3*
India Angolkar (2012)%
India Abha (2011)%
India Aggarwal (2011)%®
India Kokila (2013)%”
Nigeria Awoleke (2016)%8
Nigeria Ugwa (2014)%
Nigeria Mutihir (2011)7°
Pakistan Nausheen (2013)"*
Pakistan Ashraf (2016)7?
Timor-Leste ~ Wilkins (2015)7
Vietham (zgilr;M

1999-
2008

2005-07

2008-09

2008

2006-08

2008-10

2012-14

2008-12

2006-07

2006-08

2013

2010

2008-09

Hospital
/single
centre

Population
/regional
Population
/regional

Hospital
/single
centre

Hospital
/single
centre

Hospital
/single
centre

Hospital
/single
centre

Hospital
/single
centre

Hospital
Single
centre

Hospital
/multi
centre

Hospital
/single
centre

Hospital
/single
centre

Hospital
/single
centre

>28 weeks
and >1000

g
NS

>28 weeks

>28 weeks
and 21000g

>24 weeks

>28 weeks

21000 g or
>28 weeks
or235cm

>28 weeks

>28 weeks

>28 weeks

>28 weeks

2500 g or
>22 weeks

>22 weeks
or>500g

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

yes

yes

yes

yes

NS

yes

yes

yes

NS

yes

NS

yes

yes

yes

yes

33.7

13.9

21.3°

21.3°

21.3%

98.2

33.0

169.9

40.5

45.9

28.4

29.0

26.0

156101

13467

657

16338

16573

2393

5408

4479

3904

6848

440

5304

4711

5257

159

14

348

353

235

178

761

158

315

125

153

122

4322

105

14

348

225

235

178

705

133

204

125

57

107

Retrospective hospital audit;
investigation protocol unclear

Prospective cohort; VA

Prospective cohort; VA

Systematic hospital audit;
comprehensive investigation
protocol

Retrospective hospital audit;
investigation protocol unclear

Retrospective hospital audit;
investigation protocol unclear

Retrospective hospital audit;
investigation protocol unclear

Retrospective hospital audit;
investigation protocol unclear

Prospective hospital audit;
investigation protocol unclear

Prospective regional audit (a
non routine audit -with
consent)- investigation not
mentioned

Prospective hospital audit;
investigation protocol unclear

Birth registry

Prospective hospital audit;
investigation protocol - baby
and placental macroscopic
exam.

NS

N/A

N/A

NS

NS

NS

NS

NS

NS

NS

NS

N/A

N/A

NS

NS

NS

NS

NS

NS

NS

NS

NS



Population

Zambia  Turnbull (2011)7>* 2008-09 Jregional >28 weeks NS yes 27.0 1852 50 50 Prospective cohort study; VA N/A N/A
Baqui Population .
Bangladesh (2011)75* 2003-05 Jregional 27 months NS yes 36.6 48192 1748 1554  Prospective cohort study; VA N/A N/A
Hospital >28 weeks . . .
Ethiopia  Demise (2015)”7 2012  /single and 1000 NS NS 245 1225 30 33 Systematic hof/pA'ta' audit;with NS
centre g
Ethiopia Yirgu (2016)7%* 2011 P/orz;il(a)’:;)ln >28 weeks  yes yes 14.1 4097 57 57 Prospective cohort study; VA N/A N/A
. _ Hospital . . .
A 22 k P h I ;
Madagascar Andriamandimbins =, - gge 222 weeks g ves 522 4308 225 294 Prospective hospital audit; NS NS
on (2013) centre or 2500 g investigation protocol unclear
Uliana Hospital P Retrospective hospital audit;
Moldova 20 2005-11 NS NS NS 12.1 11736 146 142 . L NS NS
(2013) /NS investigation protocol unclear
Hospital . . o
Nepal Pradhan 1998 ingle  >28weeks NS no 160 5475 89 gg  hetrospective hospital audit; 0 NS
(2010) 2007 investigation protocol unclear
centre
Manandhar Hospital >22 weeks
Nepal (2015)% 2012-13 /multi or 2500 g NS NS 22.7 1147 26 25 Prospective cohort study; VA N/A N/A
centre
Manandhar Population >28 weeks . .
Nepal (2010)5* 2006-08 Jregional or >1000 g NS yes 313 25982 813 601 Prospective cohort study; VA N/A N/A
Shrestha (2010)8 Hospital 228 weeks Retrospective hospital audit;
Nepal 2007-08 /single NS NS 135 816 11 11 . L ! NS NS
and 21000g investigation protocol unclear
centre
Guatemala, Engmann Population
Pakistan, & 85 2007-08 P . NS NS yes 30.0 9461 289 134 Prospective cohort study; VA N/A N/A
7ambia DRC (2011) /regional

*Rates reported separately for different cause of death; average rates presented

ARate reported as Autopsy and/or placental investigations

°Rate reported for total perinatal death

*Stillbirth rate adapted from best available source; 1) report from comparable setting, 2) provided by author, 3) rate reported in Lawn et al #. Total births calculated
from rate.

°°Unable to translate

* Country representative report

Key: TOP = termination of pregnancy; SB = stillbirth; NS = not stated; N/A = not applicable; VA = verbal autopsy; DRC = Democratic Republic of Congo



Table S3. Classification systems for causes of stillbirth: alignment with the ICD-PM.

ICD-PM alignment

System name

Allows fetal and maternal
(or lead author

Requires distinguishing between AP and

Countries in which used (country of origin) Uses ICD codes?

if no name) IP? conditions?
PSANZ-PDC?®’ Australia,’? New Zealand,?>?® Vietnam,’* Madagascar’® Partial Yes No
Codac®® UK,3%# Timor-Leste,”>" Canada,® (Norway) Yes Yes' Yes
Manandhar®3 Nepal®? Yes No No
PPIP®® South Africg365% Partial No Unclear*
Irish NPEC®® Ireland 314/ Yes Yes No
Wigglesworth! Turkey,?? Nepal;® (UK) Partial No No
Santosh?*f Oman® No No No
Duran®%°3¢ Turkey®® Partial No No
INCODE®** USA37m Partial Yes No
11 58,n 17 29 81 iq 96
ReCoDed France,** Cameroon, Italygs_sF;ortugaI, Nepal,®* India, Partial Yes No
UK
Stockholm®’ Sweden?! No Yes No
Serena
(Aberdeen Italy'® Partial No No
modification)'¢°
Mo-Suwan>® Thailand® Partial No No
Nausheen” Pakistan’* Yes No Yes
Baqui’®%%e Bangladesh’® Yes Yes® No
Pattinson L . .
19899 Nigeria,®®’° South Africa®? Partial No No
Wou’ Canada’ Partial No No
Tulip® Ireland;*® (Netherlands) No No No
Ujwala®? India®® Yes No No
Abha® India®® Partial No No
Aggarwal®® India® No Yes Yes

N.B. See®® for details of alignment with characteristics for an effective global system.

System characteristics adapted from?10102



aDefined as country of first affiliation of first author of first reference paper listed in source column

°If multiple cause/non-hierarchical approach is used; see Table S4

dDuran is likely a use of a Keeling modification of Wigglesworth that may have been first presented in Erdem

€Baqui is a major modification of Lawn 2009 Consistent Classification of Stillbirths

fSantosh states they use Wigglesworth but instead present a very substantial modification, most akin to, but still quite different from, Perveen®® and Khanum?.
&The use of Codac in this paper differs somewhat from how Codac is defined: for instance, in Table 13, the third level of ‘congenital anomalies’ is slightly different
from that in the Codac source document

"The use of Codac in this paper differs somewhat from how Codac is defined. One of the main causes they report is ‘maternal infection’; in Codac, ‘maternal’ is a
level 1 cause but ‘infection’ is not a level 2 option under ‘maternal’ (nor a level 3 option under “maternal other”); they also report a second main cause of ‘intrapartum
fetal asphyxia’ which is listed as ‘intrapartum unknown’ in Codac

'But Manktelow 2016 does not seem to use the associated maternal conditions options provided by Codac, although it is referred to in annex A2.2.

IThe PPIP system has evolved since the 2002 source document from which this table’s data was extracted. Importantly, the current South Africa reference document
adds a 12" category: ‘No obstetric cause / Not applicable’

kAlthough the 2002 PPIP document stated that PPIP categories are ‘based on ICD codes’, the current South Africa reference document does not mention ICD

"There are a few differences between the Irish NPEC source document from which this table’s data was extracted, and the current Ireland reference document; for
instance, some different sub-categories under ‘congenital’; the latter document includes ‘unexplained’ as a level 1 category while the former includes ‘no antecedent
or associated obstetric factors’ and ‘unclassified’. Table 3.3 in the latter document lists level 2 causes which differ somewhat from those in the former; it seems this
is a slight modification of the original source document

™This document includes a new category, ‘unknown’

"This document has some differences with Recode in some of the Level 2 categories such as ‘maternal’ and ‘umbilical’

°A Recode modification is also presented but was not the source of data used in this paper

Key: PSANZ-PDC = Perinatal Society of Australia and New Zealand Perinatal Death Classification; PPIP = Perinatal Problem Identification Programme; ReCoDe =
relevant condition at death; INCODE =initial causes of fetal death; NPEC = National Perinatal Epidemiology Centre; Codac = causes of death and associated conditions;
ICD-PM = International Classification of Diseases for Perinatal Mortality



Table S4. Classification systems for causes of stillbirth: selected characteristics.

. Associated Alignment score with characteristics of
System name  Hierarchical? SB s N.ND Single cause? # causes # levels Associated factors vs Definitions? Rules? an effective global system%!
categories? factors? causes?

PSANZ-PDC®’ Partly No Yes 7 4 Yes Yes Some Yes 6/17
Codac 8 Partly Some Yes 10 3 Yes Yes Some Yes 9/17
Manandhar Unclear Yes, all Yes 10 1 No n/a Yes No 3/17
PPIP®® No Some Yes? 122 1 Yes Yes Some No 4/17
Irish NPEC®*° No Some Yes 12 3 Yes No Some Yes 5/17
Wigglesworth®! No Some Yes 5 1 No n/a Some Yes 5/17
Santosh?* No Some Yes 9 1 No n/a No No n/asé
Duran®® No Some Yes 7 1 No n/a No No n/asé
INCODE** No n/a® No 7 4 No n/a Some Yes 2/17
ReCoDe® Yes n/a® No 9 2 Yes No Some Yes 3/17
Stockholm®’ No n/a® Yes 17 2 Yes No Yes Yes 5/17
Serenal® No n/a® Yes 11 1 No n/a No No 2/17
Mo-Suwan®® No Yes Yes 2 Yes No No Yes 4/17
Nausheen” Yes n/a® Yes 1 Yes Unclear Yes Yes 3/17
Baqui’® Partly® n/a® Unclear® 2 2 Unclear No Yes Yes n/a¢
Pattinson 1989%° No Some No¢ 12 2 Yes Yes Yes Yes 5/17
Wou’ Partly n/a® Yes 11 2 No n/a Some No 0/17
Tulip®® No No Yes 6 3 Yes Yes Some Yes 7/17
Ujwala® No Yes Yes 2 2 No n/a No No 6/17
Abha® No n/a® Yes 9 2 No n/a No No 2/17
Aggarwal®® Yes n/a® No 5,118 1 No n/a No Yes 2/17

N.B. System characteristics adapted from?°%1%2, SB vs NND categories: includes separate categories for stillbirths and neonatal deaths; Single cause: requires single
cause to be identified; # causes: number of causes at top level; Associated factors: allows associated factors to be recorded; Associated factors vs causes: requires
associated factors and causes to be distinguished from one another; Definitions: includes definitions for all causes; Rules: includes guidelines for assigning cause of
death

®When the system is used for stillbirths

®n/a: stillbirth-only system.

‘In the case of multiple birth fetal death

dBoth hierarchical & non-hierarchical approaches allowed

€Both single & multiple cause approaches allowed



fOnly if multiple cause approach is used
8Two formats are presented, one with 5 and one with 11 causes
This system was not included in the assessment of alignment with characteristics for an effective global system, so no score is available.

Key: PSANZ-PDC = Perinatal Society of Australia and New Zealand Perinatal Death Classification; Codac = causes of death and associated conditions; PPIP = Perinatal

Problem Identification Programme; NPEC = National Perinatal Epidemiology Centre; INCODE = initial causes of fetal death; ReCoDe = relevant condition at death;
SB = stillbirth; NND = neonatal death



Table S5. Major categories of causes of stillbirth (by income-setting [n=85])

Causes of Stillbirth

Report CA SFP FGR Plac APH Umb Mat Hyp Inf Hyp SP Other  TOP Unex unC
% % % % % % % % % % % % % % %

High-income countries

Monk (2016)* 26.27 4.79 1.81 9.67 5.43 2.46 2.46 3.04 8.01 0.98 6.14 0.55 9.85 16.27 2.27

Headley (2009)? 30.23 8.14 9.30 6.98 2.33 3.49 6.98 19.77 12.79

Public Health Agency of Canada (2013)3 8.44 22.87 4.75 35.08 26.23 2.62

Auger (2013)* 11.34 6.32 1.46 3.19 51.85 25.85

Auger (2016)° 13.58 13.86 10.78 38.26 23.53

Theriault (2016)° 27.93 3.35 22.35 15.08 8.38 14.53 8.38

Wou (2014) 6.23 6.57 2.08 11.76 9.69 6.57 1.38 2.42 7.27 1.04 20.07 2491

National Committee on Vital Statistics (2015)2 17.23 0.19 2.60 21.64 20.62 0.14 0.28 37.30

Rodin (2014)° 10.90 8.97 1.92 20.51 12.82 7.05 4.49 5.13 14.10 0.64 5.13 8.33

Fz%allg;lgtatlstlcs and Health Research Database 1.85 96.30 1.85

Ego (2013)% 13.79 3.01 35.92 5.53 7.09 6.31 1.46 6.70 1.17 9.90 9.13

Pasztor (2014)*? 3.57 2.86 27.14  3.57 15.00 5.71 42.14

Corcoran (2016)*3 25.38 4.89 2.14 21.41 9.79 13.46 0.61 0.61 6.42 0.00 0.31 14.07 0.92

Corcoran (2014)%* 35.17 22.88 14.83 27.12

Doyle (2012)*° 16.83 50.50 32.67

Serena (2013)% 1.59 2.12 36.51 4.23 2.12 2.12 1.59 49.74

Nappi (2016)"7 6.00 42.00 10.00 4.00 22.00 2.00 14.00

Koshida (2015)*® 5.56 9.13 0.40 7.94 23.81 0.79 4.76 22.22 25.40

Japan National Report (2016)*° 11.82 2.42 1.73 0.88 0.03 0.65 0.52 81.95

State of Kuwait Central Statistical Bureau (NS)% 7.80 0.23 9.40 6.19 0.23 76.15

Basys (NS)%! 6.50 1.63 31.71 1.63 58.54

PMMRC (2014)% 33.27 7.76 0.82 13.67 7.76 1.63 4.90 2.65 7.55 1.63 3.88 0.82 13.67

Lu (2009)% 35.62 7.52 8.17 5.23 7.52 3.27 7.19 1.31 10.13 14.05

Santosh (2013)* 18.85 6.97 11.07 13.11 11.89 6.97 9.02 22.13

Troszyriski (2011)% 25.71 17.08 7.55 5.03 2.29 3.73 13.71 24.90

Maciejewski (2014)%¢ 9.98 12.08 9.98 30.27 37.68

Rzepkowska-Misiak (2012)?’ 15.66 53.01 12.05 4.82 14.46



Instituto Nacional de Estatica (2014) 28
Trocado (2015)%°

Qatar Statistics Authority (2010)3°
Stormdal Bring (2014)3

Manktelow (2016)3?

Cockerill (2012)33

Heazell (2009)3*

Gardosi (2010)%

Allanson (2016)%

Miller (2016)

Middle-income countries

Ministerio de Salud de la Nacion (2016)38
Chiavegatto (2012)%°

Fatusic (2013)*°

Zhu (2009)*

Wan (2010)%?

Song (2012)*3

Molina-Giraldo (2014)%*

DANE Informacion Estadistica (2017)%

The National Institute of Statistics (year
unknown) 46

The National Institute of Statistics (2016)%”
Hadavi (2011)%®

Instituto Nacional de Estadistica y Geografia
(2016)*

National Institute of Statistics and Census
(2014)%°

Pattinson (2014)>!

Talip (2010)%?

Allanson (2015)3

Bureau voor de Statistiken (year unknown)>*
Mo-suwan (2009)>

Duran (2016)®

Korkmaz (2010)%’

7.95
9.09
11.38
10.28
5.25
9.39
12.68
17.99
20.56
10.42

6.95
4.49
10.10
11.35
64.36
21.95
19.61
3.17

8.58

4.60
11.48

8.71

6.34

3.15
10.57
2.88
4.11
12.50
20.17
5.02

0.31
18.18
0.81
0.46
6.09
8.45
2.82

17.87
0.22

9.76
7.84
10.97

86.48

3.84

4.84

0.14

4.17
3.92

1.22
9.09

44.13
40.85
42.99
13.84

1.93
0.49

0.80
4.51
0.27

5.48

0.43

2.33
21.95
0.96
10.27

9.09
6.50
24.98
22.13
2.82
5.63

2.78

20.92

20.54
17.17

0.81

19.61

2.52

9.59

21.04

18.18

10.47

8.45
2.82

14.07

11.38
3.92

5.15
13.11

3.89

14.78
20.33
16.35

12.50

7.81
4.01
0.94
5.63

13.13
15.81
10.89
8.13
5.88

2.47

7.95

4.17

2.44
2.39
3.54
4.23
2.82

11.11

4.18
13.79

2.97
13.01

2.50

1.32

4.54

331

2.79
4.07
2.16
27.40
4.17

9.09

5.23

0.47
2.82

17.17

1.98
26.83

2.03
18.03

3.54

18.26
3.25
23.56

9.09

21.95
3.11
141
2.82

0.04
0.69

0.02

0.56

5.05

0.00

21.57
0.16

1.53

131

3.13
17.89
1.68

4.17
0.28

29.05

1.63
1.01
5.87
1.41
1.41

8.67

24.92
1.27

5.07
0.00

2.14

1.80

2.88

9.65
8.13
15.87

4.17
1.12
25.11

0.37
0.52

2.97

0.00

4.55
57.38

6.16

4.47

9.84
1.63
1.20

1.68

61.47

0.81
3.12

39.02
56.89
20.14

22.83
3.27

0.43
0.55

35.77

1.23

0.81

0.72
58.22

72.55
10.05

0.81

17.85

0.11

42.47

18.18
75.61
12.30
46.58
17.84
19.72

54.86

54.84
37.37
35.85
16.83
8.13

15.69

68.93

6.42

61.38

34.84
11.38
34.62

54.17
0.28
17.35

3.42
0.47

5.88



Ministerio de Salud de la Nacion (2016)38
Chiavegatto (2012)%°
Low-income countries
Nkwabong (2012)%8
Der (2016)°

Alhassan (2016)%°
Instituto Nacional de Estadistica Guatemala
(year unknown)®?
Bhattacharyya (2012)%?
Ujwala (2012)%3
Angolkar (2012)%
Abha (2012)65
Aggarwal (2011)®
Kokila (2013)%”
Awoleke (2016)°8
Ugwa (2014)%°

Mutihir (2011)°
Nausheen (2013)"*
Ashraf (2016)72

Wilkins (2015)73

Hirst (2012)7*

Turnbull (2011)7®
Baqui (2011)7°

Demise (2015)”7

Yirgu (2016)7®
Andriamandimbinson (2013)7°
Uliana (2013)%
Pradhan (2010)3!
Manandhar (2015)8?
Manandhar (2010)83
Shrestha (2010)3
Engmann (2011)%°

6.95
4.49

2.94
331

6.38

1.97
2.86

4.31
12.00
4.26
6.74
1.42

9.31
4.80
14.04
34.58
2.00
1.93
33.33
5.26
1.79
14.08
5.62
8.00
2.66
9.09

17.87
0.22

3.68

8.57
7.14
22.41
6.22
6.81

14.33

8.00

8.41

6.06

0.89

4.00

1.66
9.09

1.93 20.92
0.49 20.54
4.26
4.61
57.14
11.49
4.68
0.56
8.41
18.00
8.04
11.24

13.97
16.53
9.93

8.35

12.64
15.56
25.53
11.24
17.73
21.05
24.02
16.80
12.28
3.74

6.44

15.79
9.82

5.62

9.09
9.70

8.09
4.13
12.77

0.90

4.02

5.11

6.24
8.27

5.26

12.00

1.75

5.62

9.09
5.97

4.18
13.79

2.21

6.38
4.20

8.01
2.86

12.07
12.89
1.70
3.37
11.21
8.27
3.43
3.20

5.61

1.03

3.51
1.79

6.82

5.22

7.35
1.65
6.38

20.69
30.67
27.66
17.42
13.33
15.04
12.75
15.20
21.05
8.41
2.00
7.01

15.79
11.16

17.98

0.02
0.56

15.44

9.93

7.22

2.01

2.81
8.94
12.78

15.79

34.00
13.58
6.06
14.04
6.25
23.24
6.74

27.27
37.31

24.92
1.27

24.26
18.18
16.31

1.06
28.44

14.29
0.57
1.78

19.57

41.57

23.55

34.31
22.40
29.82

20.53

39.39
15.79
6.70

12.36

36.36
14.18

0.37
0.52

8.26
3.55

2.21
27.58
3.81
14.29
2.22

2.81

6.54

2.77

12.28

7.59

28.00

10.48

6.72

22.83
3.27

5.67
0.96

7.01
3.81

8.44

16.18

27.68

48.00
68.55

8.96

1.75

2.00

54.84

22.06
47.93
24.82

80.58

10.53
47.62
7.14
9.77
10.22
4.68
13.48
3.26
34.59

29.60

24.30
30.00
46.72
15.15
15.79
18.30
62.68
34.83

11.94

30.48

12.00
9.82

Key: PMMRC = Perinatal and Maternal

Mortality Review Committee; DANE = Departamento Administrativo
Administrative Department of Statistics]; CA = congenital anomalies; SFP = specific fetal/pregnancy pathology; FGR = fetal growth restriction; Plac = placental

Nacional de Estadistica [Colombian National



condition; APH = antepartum haemorrhage; Umb = umbilical cord condition; Mat = maternal conditions, Inf = infection; Hyp = hypoxic peripartum death; SP =
spontaneous preterm; Other = other unspecified condition; TOP = termination of pregnancy; Unex = unexplained; UnC = unable to classify



Table S6. Detailed quality assessment detailed. Country-representative reports included in pooled estimates of global causes of stillbirth (n=33).

1. 2. 3. 4, 5. Was the condition measured reliably?
. Sample Data analysis Study subjects and Objective,
Quality . . . . T -
. representative conducted with setting described  standard criteria  5a. Adequate 5b. 5c. Valid Overall
Report rating . . . . . .. .
of the target sufficient coverage in detail? used for the investigation Adequate assignment?
population? of the identified measurement of  of stillbirth? data
sample? the condition? source?
Monk (2016)? Medium Unclear Yes Yes Yes No Yes Yes No
Public Health A f
C::alfia (e;0’513)3gency ° Low Unclear Yes Yes Yes Unclear No No No
National Institute of
Medi I I Y Y, | N Y I
Statistics of Chile (2015)° edium Unclear Unclear es es Unclear o es Unclear
Rodin (2014)° Medium Unclear Unclear Yes Yes Unclear Unclear Yes Unclear
Ego (2013)" High Yes Yes Yes Yes Yes Yes Yes Yes
Corcoran (2016)*3 Medium Yes Yes Yes Yes No Yes Yes No
Statistics Bureau Japan
(2016)%° Low Yes Yes Yes Yes Unclear No No No
K it Nati IR
uwait Nationa 2 eport Low Unclear Unclear Yes Yes Unclear No No No
(year unknown)
Basys (year unknown)?! Low Unclear Unclear Yes Yes Unclear Unclear No Unclear
PMMRC (2014)?? Medium Yes Yes Yes Yes No Yes Yes No
Troszyniski (2011)% Low Unclear No Yes Yes Unclear Unclear Yes Unclear
Instituto Nacional de
L
Estatica (2014)2° ow Unclear Unclear Yes Yes Unclear Unclear No Unclear
thtt:oc:tyQ?;grlcs);Saglst|cs Low Unclear Yes Yes Yes Unclear No No No
Stormdal Bring (2014)3 Medium Unclear Yes Yes Yes No Yes Yes No

Manktelow (2016)3? Low Yes No Yes Yes No Yes No No



Directorate of Health
Statistics and Information
(2016)%

Chiavegatto (2012)%

Zhu (2009)*

National Administrative
Department of Statistics
(2017)%

National Institute of
Statistics and Censuses
Costa Rica (year
unknown)*

The National Institute of
Statistics (2016)%’
Instituto Nacional de
Estadistica y Geografia
(2016)*

Panama National Report
(2014)%°

Pattinson (2014)>!

Bureau voor de statistikent
(year unknown)>*

Mo-suwan (2009)>

Alhassan (2016)°

Instituto Nacional de
Estadistica Guatemala
(year unknown)®!

Ujwala (2012)%3
Turnbull (2011)7®
Baqui(2011)7®

Yirgu (2016)78
Manandhar (2010)23

Low

Low

Medium

Medium

Medium

Low

Low

Low
Medium
Low

Low

Medium

Low

Low
Low
Medium
Low

Low

Unclear

No

Yes

Unclear

Unclear

Yes

Yes

Unclear
Unclear
Unclear

No

Unclear

Unclear

No
No
Unclear
No

Unclear

Unclear

Unclear

Yes

Unclear

Unclear

Unclear

Unclear

Unclear
Unclear
Unclear

No

Yes

Unclear

No
Yes
Yes
Yes

No

Yes

Yes

Yes

Unclear

Unclear

Unclear

Yes

Yes
Yes
Yes

Yes

Yes

Unclear

Unclear
Yes
Yes
Yes

Yes

Yes

Yes

Unclear

Yes

Yes

Yes

Yes

Yes
Yes
Unclear

Yes

Unclear

Unclear

Yes
Unclear
Yes
Yes

Yes

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear
Unclear
Unclear

Yes

No

Unclear

Yes
Yes
Yes
Yes

Yes

Unclear

No
No

No

Unclear

No

Unclear

Unclear
No
Unclear

Yes

Unclear

No

Yes
Yes
Yes
Yes

Yes

No

No

Yes

Yes

Yes

No

No

No

Yes

No

No

Yes

No

Yes
Yes
Yes
Yes

No

Unclear

No

Unclear

Unclear

Unclear

No

Unclear

Unclear
Unclear
Unclear

Yes

Unclear

No

Yes
Yes
Yes
Yes

Yes

Key: PMMRC = Perinatal and Maternal Mortality Review Committee



Table S7. Pooled estimates of global causes of stillbirth (by country income setting [n=33]).

High-income countries (15 reports)

Middle-income countries (11 reports)

Low-income countries (7 reports)

Pooled estimate

Pooled estimate

Pooled estimate

1 H (+) 0, (+)
Causes of stillbirth # reports (95% Cl) 95% PI # reports (95% Cl) 95% PI # reports (95% CI) 95% PI
14.09 .89 3.3%
Congenital anomalies 15 (9.9% ;)é7%) 1.1%, 37.6% 11 (4.7;) ;?1%) 2.2%, 10.9% 6 (1.3%, 5‘?9%) 0.1%, 14.6%
Specific fetal/pregnancy 2.5% o 0 11.0% o 0 4.2%
pathology 12 (1.2%, 4.3%) 0.1%, 12.0% 8 (3.7%, 21.4%) 0.1%, 57.8% 2 (0.1%, 13.6%)
L 3.8% o o 2.0%
) ) 1%, 8.49 - - -
Fetal growth restriction 8 (0.6%, 9.6%) 0.1%, 35.3% 9 (1.0%, 3.3%) 0.1%, 8.4%
. 14.4% o o 13.7% 9.6%
. . 1%, 47.59 2 -
Placental condition 13 (10.8%, 18.5%) 2.7%, 33.2% 5 (7.8%, 21.0%) 0.1%, 47.5% (0.5%, 26.6%)
Antepartum haemorrhage 6 8.4% 2.3%, 17.8% 5 9.1% (3.4%, 17.03%)  0.1%, 47.4% 3 9.3% 0.1%, 92.1%
(6.2%, 10.8%) e ’ e D (4.9%, 14.8%) e
7Y 7.19 8.2%
Umbilical cord condition 8 (3.7;’ éo%) 0.5%, 15.7% 4 (2.7% 1?.2%) 0.1%, 45.1% 3 (2.3%, 1;.1%) 0.1%, 99.9%
. 4.2% 0 o 5.6% 3.8%
. . 1%, 31.79 1%, 15.79
Maternal conditions 12 (2.0%, 7.2%) 0.1%, 20.4% 9 (2.0%,10.9%) 0.1%, 31.7% 6 (1.7%, 6.5%) 0.1%, 15.7%
. 2.9% 0 0 6.5% 7.0%
. . .19 .99 4 .1%, 24.69
Hypertension 6 (1.9%, 4.1%) 0.3%, 7.6% 3 (0.4%, 19.5%) 0.1%, 99.9% (0.4%, 10.6%) 0.1% 6%
. 6.1% 0.6% 15.8%
Infection 9 (2.6%, 11.0%) 0.1%, 30.4% 7 (0.1%, 1.5%) 0.1%, 4.6% 4 (9.7%, 23.0%) 0.1%, 51.9%
.69 .29 11.6%
Hypoxic peripartum death 11 (1.3;6:8%) 0.1%, 21.2% 8 (1.6‘; 1/(0)'5%) 0.1%, 31.4% 4 (0.8%, 31(?5%) 0.1%, 99.9%
.39 .59 4.89
Spontaneous preterm 7 (0 702/35A:70/) 0.1%, 14.6% 6 (0 5;5:9% 0.1%, 33.5% 6 (2.4% ;10/) 0.1%, 18.7%
A, 5.1 D70, 6.9% b7, 0.17%
Other unspecified 9.3% 18.7% 13.8%
condition 8 (1.8%, 21.6%) 0.1%, 66.8% 8 (0.9%, 51.5%) 0.1%, 99.9% 4 (0.1%, 61.0%) 0.1%, 99.9%
0,
Terminations (unspecified) 4 (© 7;'91/; 45) 0.1%, 81.5% 2 5.5% (0.1%, 34.5%) - - - -
AN, .
.29 79 41.09
Unexplained 14 31.2% 0.1%, 93.0% 7 43.7% 0.1%, 99.5% 6 % 0.1%, 99.9%

(17.5%, 47.6%)

(24.1%, 64.2%)

(20.6%, 63.3%)

Key: Cl = confidence interval; Pl = prediction interval



Table S8. Unexplained stillbirth, detailed pooled estimates (country-representative studies [n=33]).

Inclusion SBs Systems

Study

Point

C t Stud Setti 95% CI 95% PI
ountry udy etting Definition TOP SBrate classified System used Hierarchical Quality Estimate ? ?
High income countries
i >
Australia Monk (2016) Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium  16.3% 15.0%, 17.6%
national 2400 g
Public Health Agency of Population/
> 0, 0, 0,
Canada Canada (2013)? national >500 g yes 5.1 1220 ICD N/A Low 2.6% 1.8%, 3.7%
National Institute of .
. - . Population/ .
Chile Statistics of Chile . >22 weeks NS 8.5 2153 ICD N/A Medium 37.3% 35.3%, 39.4%
national
(2015)8
Croatia Rodin (2014)° Pc:g::g::r/ >22 weeks ves 3.9 156 ICD N/A Medium  8.3% 4.5%, 13.8%
Population/  >22 weeks or .
11 0,
France Ego (2013) regional >500 no 3.8 1030 ReCoDe yes High 9.9% 8.2%, 11.9%
Ireland Corcoran (2016)2  FoPulation/ 224 weeks or es 4.2 327 Irish NPEC 2011 no Medium  14.1%
national >500 g ¥ : L7 10.5%, 18.3%
Statistics Bureau Japan  Population/ o 0 o
Japan (2016)1° national >22 weeks yes 3.0 3063 ICD N/A Low 82.0% 80.5%, 83.3%
kuwait ~ KuwaitNational Report — Population/ g o o NS 7.1 436 IcD N/A Low 76.2% 71.9%, 80.1%
(year unknown)20 national
. . Population/
Lithuania Basys (year unknown)?! national >22 weeks NS 4.2 123 ICD N/A Low 58.5% 49.3%, 67.4%
i >
NewZealand ~ PMMRC (2014)2  Fopulation/  >20weeksor 7.9 491 PSANZ-PDC Partly Medium  13.7% 10.8%, 17.0%
national >400 g
Poland Troszynski (2011)25 Pc;z;:z:;“/ >500 g NS 4.0 2225 ICD N/A Low 24.9% 23.1%, 26.8%
Instituto Nacional de Population/
22 . 2 D L - -
Portugal Estatistica (2014)% national weeks NS 3.6 327 IC N/A ow
State of Qatar Statistics Population/
> 0, ) o,
Qatar Authority (2010)% national >28 weeks NS 6.7 123 ICD N/A Low 75.6% 67.1%, 82.9%
. Population/ .
Sweden Stormdal Bring (2014)31 regional >22 weeks NS 4.1% 1089 Stockholm no Medium 12.3% 10.4%, 14.4%
UK Manktelow (2016)3 PZ‘;‘::;:\';’P/ >24 weeks no 42 3218 Codac Partly Low 46.6% 44.9%, 48.3%
Summary 19,261 31.6% 17.5%, 47.6% 0.1%, 93.0%
Gg‘r"fy?:f;')ty 8504 15.4% 8.5%, 23.8% 0.1%, 50.8%
ICD (n=8) 43.4% 19.0%, 69.6% 0.1%, 99.9%
Clinical (n=6) 17.7% 7.1%, 31.9% 0.1%, 75.3%



Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD (n=4)

Clinical (n=2)

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3*

Zhu (2009)4

National Administrative
Department of
Statistics (2017)*
National Institute of
Statistics and Censuses
Costa Rica (year
unknown)?6
The National Institute
of Statistics (2016)47
Instituto nacional de
estadistica y geografia
(2016)*°
Panama National
Report (2014)50

Pattinson (2014)>!

Bureau voor de
statistikent (year
unknown)>*

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

>22 weeks

>20 weeks or

>500 g and/or
225cm

>28 weeks or
>1000 g

NS

NS

NS

>20 weeks

>5 months

>500g

>28 weeks

>28 weeks

NS

NS

NS

Unknown
00

yes

yes

NS

NS

NS

Middle-income countries

6.6

11.7

8.3%

8.1%

6.5

6.6

6.9

9.8°

23.1

14.3%

6.8

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

431,203

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

54.8%

35.9%

68.9%

6.4%

61.4%

34.8%

54.2%

43.7%

45.7%

41.5%

54.7%, 55.0%

33.3%, 38.5%

66.7%, 71.1%

6.1%, 6.8%

57.6%, 65.0%

34.2%, 35.5%

32.8%, 74.5%

24.1%, 64.2%

12.9%, 80.8%

24.1%, 60.1%

0.1%, 99.5%

0.1%, 99.9%

Insufficient data



Low-income countries

Hospital >
Ghana Alhassan (2016)5° P 21000g and NS 222 141 NS no Medium  24.8% 17.9%, 32.8%
/multi centre >28 weeks
Instituto Nacional de Population/
Guatemala Estadistica Guatemala nF;tionaI NS NS 8.0 3121 NS no Low 80.6% 79.2%, 82.0%
(year unknown)®?
India Ujwala (2012)63 Porz;ilz:;n/ NS NS 13.9 105 Ujwala no Low 47.6% 37.8%, 57.6%
Zambia Turnbull (2011)7 Pc;z;:g:;"/ >28 weeks NS 27 50 NS No Low 30.0% 17.9%, 44.6%
Bangladesh Baqui(2011)7 Pigz:z:;”/ >7 months NS 36.6 1554 Baqui Partly Medium  46.7% 44.2%, 49.2%
Ethiopia Yirgu (2016)7 Pc;zz:z:;“/ >28 weeks ves 14.1 57 ICD N/A Low 15.8% 7.5%, 27.9%
Nepal Manandhar (2010)2  PoPulation/  >28weeksor 31.3 601 Manandhar Unclear Low ; ;
regional >1000 g
Summary 13,197 41.0% 20.6%, 63.3% 0.1%, 99.9%
Good Quality
Only
Insufficient - . .
ICD data Insufficient data  Insufficient data
Clinical (n=2) 46.8% 44.4%, 49.5% Insufficient data

Key: TOP = termination of pregnancy; SB = still birth; Cl = confidence interval; Pl = prediction interval; PSANZ-PDC = Perinatal Society of Australia and New Zealand
Perinatal Death Classification; ICD = International Classification of Diseases; N/A = not applicable; PMMRC = Perinatal and Maternal Mortality Review Committee;
ReCoDe = relevant condition at death; NPEC = National Perinatal Epidemiology Centre; Codac = causes of death and associated conditions; PPIP = Perinatal Problem
Identification Programme; NS = not stated



Table S9. Other unspecified condition, detailed pooled estimates (country-representative studies [n=33]).

Inclusion Systems i
Country Study Setting — SBs classified y - - Stuc!y P.omt 95% ClI 95% PI
Definition TOP SB rate System used Hierarchical Quality Estimate
High income countries
i >
Australia Monk (2016)t Population/ 220 weeksor - 7.3 3258 PSANZ-PDC Partly Medium 0.6% 0.3%, 0.9%
national 2400 g
Public Health Agency  Population/
> 9 9 o
Canada of Canada (2013)3 national 2500 g yes 5.1 1220 ICD N/A Low 35.1% 32.4%, 37.8%
National Institute of Population/
Chile Statistics of Chile P . >22 weeks NS 8.5 2153 ICD N/A Medium - -
national
(2015)8
Croatia Rodin (2014)° Population/ ) \veeks yes 3.9 156 ICD N/A Medium - ;
national
Population/ >22 weeks or .
11 - -
France Ego (2013) regional >500 g no 3.8 1030 ReCoDe yes High
i >
Ireland Corcoran (2016p2  Fopulation/ 224 weeksor 4.2 327 Irish NPEC 2011 no Medium - -
national >500g
Statistics Bureau Population/ o o o
Japan Japan (2016)1° national >22 weeks yes 3 3063 ICD N/A Low 0.5% 0.3% 0.9%
Kuwait National Population/
Kuwait Report (year pu >28 weeks NS 7.1 436 ICD N/A Low ; -
national
unknown)20
Lithuania Basys (year Population/ ;) \veeks NS 4.2 123 ICD N/A Low 1.6% 0.2%, 5.8%
unknown)?! national
i >
NewZealand  PMMRC(2014)2  Fopulation/  >20weeksor 7.9 491 PSANZ-PDC Partly Medium ; -
national 2400 g
Poland Troszynski (2011)25 Pc;z;:z:;“/ >500 g NS 4 2225 ICD N/A Low 13.7% 12.3%, 15.2%
Instituto Nacional de Population/
222 . 2 D L 1.59 .09 .89
Portugal Estatica (2014)% national weeks NS 3.6 327 IC N/A ow 61.5% 56.0%, 66.8%
State of Qatar . 0
Qatar Statistics Authority P%F;l::zﬂgr/ 228 weeks NS 6.7 123 ICD N/A Low 0.8% 0.1%, 4.5%
(2010)30
Bri i .19
Sweden Stormdal 1|"||'1g Popu_latlon/ >22 weeks NS 4.1% 1089 Stockholm no Medium 3.1% 2.2%, 4.3%
(2014)3 regional
UK Manktelow (2016)32 Popu!atlon/ >24 weeks no 4.2 3218 Codac Partly Low - -
national
Summary 9.3% 1.8%, 21.6% 0.0%, 66.8%
Gg‘r’:y?:f:)ty 4347 1.6% 0.1%,5.1% Insufficient data
ICD (n=6) 13.2% 1.6%, 33.2% 0.1%, 91.4%
Clinical (n=2) 1.6% 0.1%, 5.1% Insufficient data



Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD (n=6)

Clinical

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)*

National
Administrative
Department of

Statistics (2017)%°
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)*6
The National Institute
of Statistics (2016)47
Instituto Nacional de
Estadistica y
Geografia (2016)*°
Panama National
Report (2014)3°

Pattinson (2014)>!

Bureau voor de
statistikent (year
unknown)>*

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

222 weeks NS

>20 weeks or

>500 g and/or NS
225 cm

>28 weeks or

>1000 g yes
NS NS

NS Unk:oown
NS yes
>20 weeks yes
>5 months NS
>500g NS
>28 weeks NS
>28 weeks NS

Middle-income countries

6.6

11.7

8.3%

8.1°

6.5

6.6

6.9

9.8°

23.1

14.3%

6.8

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

22.8%

3.3%

82.4%

0.4%

0.6%

35.8%

1.2%

58.2%

18.7%

17.7%

21.7%, 24.0%

3.2%, 3.3%,

82.0%, 82.7%

0.1%, 1.5%

0.3%, 1.0%

35.0%, 36.5%

1.1%, 1.4%

49.8%, 66.3%

0.9%, 51.5% 0.1%, 99.9%

0.1%, 60.5% 0.1%, 99.9%



Ghana Alhassan (2016)%°
Instituto Nacional de
Guatemala Estadistica
Guatemala (year
unknown)®?
India Ujwala (2012)83
Zambia Turnbull (2011)75
Bangladesh Baqui(2011)7¢
Ethiopia Yirgu (2016)78
Nepal Manandhar (2010)83
Summary
Good Quality
Only
ICD
Clinical (n=2)

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

NS

22.2

13.9

27

36.6

14.1

313

Low-income countries

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No
Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

5.7%

1.0%

3.8%

68.6%

13.8%

31.1%

2.5%, 10.9%,

0.7%, 1.4%

1.1%, 9.5%

64.7%, 72.3%

0.1%, 61.0%

0.1%, 95.2%

0.1%, 99.9%

Insufficient data

Key: TOP = termination of pregnancy; SB = still birth; Cl = confidence interval; Pl = prediction interval; PSANZ-PDC = Perinatal Society of Australia and New Zealand
Perinatal Death Classification; ICD = International Classification of Diseases; N/A = not applicable; ReCoDe = relevant condition at death; NPEC = National Perinatal
Epidemiology Centre; Codac = causes of death and associated conditions; PPIP = Perinatal Problem Identification Programme; NS = not stated



Table S10. Antepartum haemorrhage, detailed pooled estimates (country-representative studies [n=33]).

Inclusion SBs Systems Study Point
Count Stud Setti 95% CI 95% PI
ountry udy etting Definition TOP SB rate classified System used Hierarchical Quality Estimate ? ?
High income countries
i >
Australia Monk (2016)! Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium 5.4% 4.7%, 6.3%
national 2400 g
Public Health Agency  Population/
> - -
Canada of Canada (2013)3 national 2500 g yes 5.1 1220 ICD N/A Low
National Institute of Population/
Chile Statistics of Chile P . >22 weeks NS 8.5 2153 ICD N/A Medium - -
national
(2015)8
Croatia Rodin (2014)° Pc:g::g::r/ >22 weeks ves 3.9 156 ICD N/A Medium 12.8% 8.0%, 19.1%
P lati 222 k
France Ego (2013)1 opulation/ weersor o 3.8 1030 ReCoDe yes High 7.1% 5.6%, 8.8%
regional 2500 g
i >
Ireland Corcoran (2016)2  Fopulation/ 224 weeksor 4.2 327 Irish NPEC 2011 no Medium 9.8% 6.8%, 13.5%
national >500 g
Statistics Bureau Population/
Japan Japan (2016)1° national >22 weeks yes 3 3063 ICD N/A Low - -
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low - -
national
unknown)20
. . Basys (year Population/
Lithuania ) >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)% . yes 7.9 491 PSANZ-PDC Partly Medium 7.8% 5.6%, 10.5%
national >400 g
Poland Troszyriski (2011)s  "opulation/ 2500 g NS 4 2225 IcD N/A Low ; :
regional
Instituto Nacional de Population/ - -
>
Portugal Estatistica (2014)2 national >22 weeks NS 3.6 327 ICD N/A Low
State of Qatar Population/
Qatar Statistics Authority nF;tionaI >28 weeks NS 6.7 123 ICD N/A Low - -
(2010)30
Sweden Stormdal Bring Population/ ;) veeks NS 4.15 1089 Stockholm no Medium  10.5%  8.7%,12.4%
(2014)31 regional
UK Manktelow (2016)32 Popu!atlon/ >24 weeks no 4.2 3218 Codac Partly Low - -
national
Summary 8.4% 6.3%, 10.8% 2.3%,17.8%
ngfyc(l:fg;y 6351 8.4% 6.3%, 10.8%  2.3%,17.8%
ICD Ins:lf;‘lt(:ent Insufficient data Insufficient data
Clinical (n=5) 7.9% 5.8%, 10.3% 1.7%, 18.0%



Middle-income countries

Directorate of Health .
Population/

Argentina Statistics and national >22 weeks NS 6.6 5120 ICD N/A Low - -
Information (2016)38
Population/ >20 weeks or
Brazil Chiavegatto (2012)3° P . >500 g and/or NS 11.7 334882 ICD N/A Low - -
national
225cm
China Zhu (2009)% Population >2§ %%%k; o ves 8.3 1322 NS no Medium 14.1 12.2%, 16.1%
National
Colombia Administrative Population/ NS NS 8.15 47442 IcD N/A Medium - -
Department of national
Statistics (2017)%°
National Institute of
Costa Rica Statisticsand -~ Population/ N  Unknown g 466 IcD N/A Medium . .
Censuses Costa Rica national oo
(year unknown)*6
The National Institute  Population/ 0 0 0
Ecuador of Statistics (2016)*7 national NS yes 6.6 1825 ICD N/A Low 5.2% 4.2%, 6.3%
Instituto Nacional de Population/
Mexico Estadisticay nZtionaI 220 weeks yes 6.9 16115 ICD N/A Low 3.9% 3.6%, 4.2%
Geografia (2016)*°
Panama National Population/
> S - -
Panama Report (2014)50 national >5 months NS 9.8 694 ICD N/A Low
. . Population/ .
South Africa Pattinson (2014)51 regional >500g NS 23.1 21630 PPIP no Medium 14.8% 14.3%, 15.3%
Bureau voor de Population/
Suriname statistikent (year P . >28 weeks NS 14.3% 146 NS no Low - -
national
unknown)>*
Thailand Mo-suwan (2009)>> Porzzilzt:;)ln/ >28 weeks NS 6.8 24 Mo-Suwan no Low 12.5% 2.7%, 32.4%
Summary 9.1% 3.4%, 17.0% 0.1%, 47.4%
Good Quality ) ) )
Only
ICD (n=2) 4.4% 3.3%,5.7% Insufficient data

Clinical (n=2) 14.1% 13.6%, 14.5% Insufficient data



Ghana Alhassan (2016)%°
Instituto Nacional de
Guatemala Estadistica
Guatemala (year
unknown)®?
India Ujwala (2012)83
Zambia Turnbull (2011)75
Bangladesh Baqui(2011)7¢
Ethiopia Yirgu (2016)78
Nepal Manandhar (2010)83
Summary
Good Quality
Only
ICD
Clinical

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

NS

22.2

13.9

27

36.6

14.1

313

Low-income countries

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No

Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

9.9% 5.5%, 16.1%

6.4% 5.3%, 7.8%

15.8% 7.5%, 27.9%

9.3% 4.9%, 14.8% 0.1%, 92.1%
Insufficient Insufficient data Insufficient data

data
Insufficient . . . .

data Insufficient data Insufficient data

Key: TOP = termination of pregnancy; SB = still birth; Cl = confidence interval; Pl = prediction interval; PSANZ-PDC = Perinatal Society of Australia and New Zealand
Perinatal Death Classification; ICD = International Classification of Diseases; N/A = not applicable; PMMRC = Perinatal and Maternal Mortality Review Committee;
ReCoDe = relevant condition at death; NPEC = National Perinatal Epidemiology Centre; Codac = causes of death and associated conditions; PPIP = Perinatal Problem
Identification Programme; NS = not stated



Table S11. Infection, detailed pooled estimates (country-representative studies [n=33]).

Inclusion SBs Systems Study Point
Countr Stud Settin ipe i . 95% CI 95% PI
v v & Definition TOP SBrate classified System used Hierarchical Quality Estimate ’ ’
High income countries
i >
Australia Monk (2016)t Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium 8.0% 7.1%, 9.0%
national 2400 g
Public Health Agency  Population/
> - i
Canada of Canada (2013)? national 2500 g yes 5.1 1220 ICD N/A Low
National Institute of Population/
Chile Statistics of Chile npational >22 weeks NS 8.5 2153 ICD N/A Medium 0.1% 0.1%, 0.4%
(2015)8
Croatia Rodin (2014)° P‘;‘;‘:!g:;”/ >22 weeks yes 3.9 156 ICD N/A Medium 14.1%  9.1%, 20.6%
i >
France Ego (2013)11 Population/ 222 weeksor 3.8 1030 ReCoDe ves High 6.7% 5.3%, 8.4%
regional 2500 g
i >
Ireland Corcoran (2016)2  Fopulation/ 224 weeksor 42 327 Irish NPEC 2011 no Medium 6.4% 4.0%, 9.7%
national >500 g
Statistics Bureau Population/ o o o
Japan Japan (2016)1° national >22 weeks yes 3 3063 ICD N/A Low 0.9% 0.6%, 1.3%
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low - -
national
unknown)20
. . Basys (year Population/
Lithuania . >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)22 . yes 7.9 491 PSANZ-PDC Partly Medium 7.6% 5.4%, 10.3%
national >400 g !
Poland Troszyfiski (2011)2s  Fopulation/ >500 g NS 4 2225 IcD N/A Low ; ;
regional
Instituto Nacional de Population/
222 . 2 D L - -
Portugal Estatistica (2014)2 national weeks NS 3.6 327 IC N/A ow
State of Qatar Population/
Qatar Statistics Authority nr;tional >28 weeks NS 6.7 123 ICD N/A Low - -
(2010)3°
Bri .
Sweden Stormdal Bring Popu!atlon/ >22 weeks NS 4.1% 1089 Stockholm no Medium 22.0% 19.5%, 24.5%
(2014)3 regional
UK Manktelow (2016) Pﬁ:zﬂ;n/ >24 weeks no 42 3218 Codac Partly Low 3.1% 2.5%, 3.8%
Summary 6.1% 2.6%, 11.0% 0.1%, 30.4%
Gg:fyc(l:f;';y 8504 7.90%  2.7%,155%  0.1%,43.9%
ICD (n=3) 2.5%, 0.3%, 6.4% 0.1%, 96.2%
Clinical (n=6) 8.3%, 4.1%,13.7% 0.1%, 33.2%



Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD (n=5)

Clinical (n=2)

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3%

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)*
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)?6
The National Institute
of Statistics (2016)47
Instituto Nacional de
Estadistica y
Geografia (2016)*°
Panama National
Report (2014)%0

Pattinson (2014)>!

Bureau voor de
statistikent (year
unknown)>*

Mo-suwan (2009)>5

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

>22 weeks NS

>20 weeks or

>500 g and/or NS
225cm

>28 weeks or

>1000 g yes
NS NS

NS Unk:oown
NS yes
>20 weeks yes
>5 months NS
>500g NS
>28 weeks NS
>28 weeks NS

Middle-income countries

6.6

11.7

8.3%

8.1%

6.5

6.6

6.9

9.8°

23.1

14.3%

6.8

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

0.02%

0.6%

0.2%

1.5%

1.3%

3.1%

4.2%

0.6%

0.5%

2.2%

0.1%, 0.11%

0.5%, 0.6%

0.1%, 0.2%

1.0%, 2.2%

1.1%, 1.5%

2.9%, 3.4%

0.1%, 21.1%

0.1%, 1.5%

0.2%, 1.0%

2.0%, 2.5%

0.1%, 4.6%

0.1%, 3.0%

Insufficient data



Ghana Alhassan (2016)50

Instituto Nacional de
Guatemala  Estadistica Guatemala
(year unknown)®?

India Ujwala (2012)%3
Zambia Turnbull (2011)75
Bangladesh Baqui(2011)7®
Ethiopia Yirgu (2016)78
Nepal Manandhar (2010)83
Summary
Good Quality
Only
ICD
Clinical

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

Low-income countries

22.2

27

36.6

14.1

313

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No
Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

9.9%

34.0%

13.6%

14.0%

15.8%

Insufficient
data
Insufficient
data

5.5%, 16.1%

21.2%, 48.8%

11.9%, 15.4%

6.3%, 25.8%

9.7%, 23.0%

Insufficient
data
Insufficient
data

0.1%, 51.9%

Insufficient data

Insufficient data

Key: TOP = termination of pregnancy; SB = still birth; Cl = confidence interval; Pl = prediction interval; PSANZ-PDC = Perinatal Society of Australia and New Zealand
Perinatal Death Classification; ICD = International Classification of Diseases; N/A = not applicable; PMMRC = Perinatal and Maternal Mortality Review Committee;
ReCoDe = relevant condition at death; NPEC = National Perinatal Epidemiology Centre; Codac = causes of death and associated conditions; PPIP = Perinatal Problem
Identification Programme; NS = not stated



Table S12. Hypoxic peripartum death, detailed pooled estimates (country-representative studies [n=33]).

. Inclusion SBs Systems Study Point
Count Stud Sett 95% CI 95% PI
ountry udy citing Definition TOP SBrate classified System used Hierarchical  Quality Estimate ? ?
High income countries
i >
Australia Monk (2016)! Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium  1.0% 0.7%, 1.4%
national 2400 g
Public Health Agency  Population/
> - i,
Canada of Canada (2013)° national >500 g yes 5.1 1220 ICD N/A Low
National Institute of .
. - . Population/ .
Chile Statistics of Chile national >22 weeks NS 8.5 2153 ICD N/A Medium 0.3% 0.1%, 0.6%
(2015)8
Croatia Rodin (2014)° P%’Z‘:;g::;n/ >22 weeks yes 39 156 ICD N/A Medium  0.6% 0.1%, 3.5%
P lati 222 k
France Ego (2013)1 opulation/ weelsor o 3.8 1030 ReCoDe yes High 1.2% 0.6%, 2.0%
regional >500 g
i >
Ireland Corcoran (2016)13 Popu!atlon/ 224 weeks or yes 4.2 327 Irish NPEC 2011 no Medium - -
national >500g
Statistics Bureau Population/ o 0 o
Japan Japan (2016)1° national >22 weeks yes 3 3063 ICD N/A Low 0.3% 0.1%, 0.2%
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low - -
national
unknown)20
Lithuania Basys (year Population/ ., \veeks NS 4.2 123 IcD N/A Low 31.7%  23.6%,40.7%
unknown)?! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)22 . yes 7.9 491 PSANZ-PDC Partly Medium 1.6% 0.7%, 3.2%
national 2400 g
Poland Troszyriski (2011 "opulation/ 2500 NS 4 2225 IcD N/A Low - -
regional
Instituto Nacional de Population/
> 0, 0, o,
Portugal Estatistica (2014)% national >22 weeks NS 3.6 327 ICD N/A Low 29.1% 24.2%, 34.3%
State of Qatar Population/
Qatar Statistics Authority nF;tionaI >28 weeks NS 6.7 123 ICD N/A Low 1.6% 0.2%, 5.8%
(2010)30
Sweden Stormdal Bring Popu!atlon/ >22 weeks NS 4.1 1089 Stockholm no Medium 1.0% 0.5%, 1.8%
(2014)31 regional
UK Manktelow (2016)32 P?][;L::g:gln/ >24 weeks no 4.2 3218 Codac Partly Low 5.9% 5.1%, 6.7%
Summary 3.6% 1.3%, 6.8% 0.1%, 21.2%
ng«liy?:fg)ty 8177 0.8% 0.5%, 1.3% 0.1%, 2.7%
ICD (n=6) 5.7% 0.7%, 14.7% 0.1%, 51.8%
Clinical (n=5) 1.9% 0.4%, 4.3% 0.1%, 16.1%



Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD (n=5)

Clinical (n=2)

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)%°
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)*6
The National Institute
of Statistics (2016)47
Instituto Nacional de
Estadistica y
Geografia (2016)*°
Panama National
Report (2014)3°

Pattinson (2014)>!

Bureau voor de
statistikent (year
unknown)>*

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

222 weeks NS

>20 weeks or

>500 g and/or NS
225 cm

>28 weeks or

>1000 g yes
NS NS

NS Unk(r:oown
NS yes
>20 weeks yes
>5 months NS
>500g NS
>28 weeks NS
>28 weeks NS

Middle-income countries

6.6

11.7

8.3%

8.1°

6.5

6.6

6.9

9.8°

23.1

14.3%

6.8

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

24.9%

1.3%

5.1%

2.1%

1.8%

2.9%

9.7%

4.2%

5.2%

4.7%,

8.8%

23.7%, 26.1%

1.2%, 1.3%

4.0%, 6.4%

1.5%, 2.9%

1.6%, 2.0%

1.8%, 4.4%

9.3%, 10.1%

0.1%, 21.1%

1.6%, 10.5%

0.9%, 11.1%

8.4%, 9.2%

0.1%, 31.4%

0.1%, 41.3%

Insufficient data



Ghana Alhassan (2016)%°
Instituto Nacional de
Guatemala Estadistica
Guatemala (year
unknown)®?
India Ujwala (2012)83
Zambia Turnbull (2011)75
Bangladesh Baqui(2011)7¢
Ethiopia Yirgu (2016)78
Nepal Manandhar (2010)83
Summary
Good Quality
Only
ICD
Clinical

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

NS

22.2

27

36.6

14.1

313

Low-income countries

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No

Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

16.3%

1.1%

20.5%

15.8%

11.6%

Insufficient

data

10.6%, 23.5%

0.7%, 1.5%

18.5%, 22.6%

7.5%, 27.9%

0.8%, 31.5% 0.1%, 99.9%

Insufficient data  Insufficient data

Key: TOP = termination of pregnancy; SB = still birth; Cl = confidence interval; Pl = prediction interval; PSANZ-PDC = Perinatal Society of Australia and New Zealand
Perinatal Death Classification; ICD = International Classification of Diseases; N/A = not applicable; PMMRC = Perinatal and Maternal Mortality Review Committee;
ReCoDe = relevant condition at death; NPEC = National Perinatal Epidemiology Centre; Codac = causes of death and associated conditions; PPIP = Perinatal Problem
Identification Programme; NS = not stated



Table S13. Placental conditions, detailed pooled estimates (country-representative studies [n=33]).

Inclusion SBs Systems

Study

Point

Count Stud Setti 95% Cl 95% PI
ountry udy etting Definition TOP SBrate classified System used Hierarchical Quality Estimate ’ ’
High income countries
i >
Australia Monk (2016)? Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium 9.7% 8.7%, 10.7%
national 2400 g
Public Health Agency of  Population/
> 0 [ [
Canada Canada (2013)° national 2500 g yes 5.1 1220 ICD N/A Low 22.9% 20.5%, 25.3%
National Institute of .
. - . Population/ .
Chile Statistics of Chile national 222 weeks NS 8.5 2153 ICD N/A Medium 21.6% 19.9%, 23.4%
(2015)¢
Croatia Rodin (2014)° P%’Z‘::zﬂgln/ >22 weeks yes 3.9 156 ICD N/A Medium 20.5% 14.5%, 27.7%
Populati 22 week
France Ego (2013)1 opulation/ weelsor o 3.8 1030 ReCoDe yes High 5.5% 4.2%,7.1%
regional >500g
i >
Ireland Corcoran (2016)13 P%’Z‘:;g::;n/ ‘24>"5"g§k; " yes 4.2 327 Irish NPEC 2011 no Medium 21.4% 17.1%, 26.3%
Statistics Bureau Japan  Population/
Japan (2016)1° national >22 weeks yes 3 3063 ICD N/A Low
Kuwait  KuwaitNational Report  Population/ .0/ | o NS 7.1 436 IcD N/A Low 9.4% 6.8%, 12.5%
(year unknown)20 national
Lithuania  Basys (year unknown)2t PZZ::Z:;”/ >22 weeks NS 4.2 123 ICD N/A Low 1.6% 0.2%, 5.8%
i >
New Zealand  PMMRC (2014)22 Poﬁ:zgzl”/ JO;ZSSI: " ves 7.9 491 PSANZ-PDC Partly Medium 13.7% 10.76%, 17.0%
Poland Troszyriski (2011)25 Por‘;;i'?):]';”/ >500 g NS 4 2225 ICD N/A Low 17.1% 15.5%, 18.7%
Instituto Nacional de Population/
> - -
Portugal Estatistica (2014)% national >22 weeks NS 3.6 327 ICD N/A Low
State of Qatar Statistics  Population/
> [ 0 o
Qatar Authority (20100 o >28 weeks NS 6.7 123 ICD N/A Low 6.5% 2.9%, 12.4%
. Population/ .
Sweden Stormdal Bring (2014)3! regional >22 weeks NS 4.1% 1089 Stockholm no Medium 25.0% 22.4%, 27.7%
UK Manktelow (2016) Pc:\g‘::ztr:;’ln/ >24 weeks no 42 3218 Codac Partly Low 22.1% 20.7%, 23.6%
Summary 14.4% 10.8%, 18.5 2.7%, 33.2%
ng?y?:fy;y 8504 16.0% 10.3%, 22.8% 0.9%, 43.9%
ICD (n=7) 13.7% 9.7%, 18.3% 2.4%, 31.8%
Clinical 15.5%, 9.3%, 22.9% 0.3%, 46.9%



Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality

Only
ICD (n=5)

Clinical

Ghana

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)*
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)?6
The National Institute
of Statistics (2016)47
Instituto Nacional de
Estadistica y
Geografia (2016)*°

Panama National
Report (2014)°
Pattinson (2014)5!

Bureau voor de
statistikent (year
unknown)>*

Mo-suwan (2009)5°

Alhassan (201650

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national
Population/
national
Population/
national

Population/
regional

Population/
national

Population/
regional

Hospital
/multi centre

222 weeks

>20 weeks or
>500 g and/or

225 cm

>28 weeks or

>1000 g

NS

NS

NS

>20 weeks

>5 months

>500g

>28 weeks

>28 weeks

>1000g and
>28 weeks

NS

NS

yes

NS

Unknown

00

yes

yes

NS

NS

NS

NS

NS

6.6

11.7

8.3%

8.1%

6.5

6.6

6.9

9.8%

23.1

14.3%

6.8

22.2

Middle-income countries

5120 ICD
334882 ICD
1322 NS
47442 ICD
466 ICD
1825 ICD
16115 ICD
694 ICD
21630 PPIP
146 NS
24 Mo-Suwan

Low-income countries

141 NS

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

Medium

20.9%

20.5%

2.5%

9.6%

21.0%

13.7%

13.7%

19.8%, 22.1%

20.4%, 20.7%,

1.9%, 3.4%

9.1%, 10.1%

18.1%, 24.3%

7.8%, 21.0% 0.1%, 47.5%

7.8%, 20.1% 0.1%, 47.5%



Instituto Nacional de

Estadistica
Guatemala
Guatemala (year
unknown)6t
India Ujwala (2012)%3
Zambia Turnbull (2011)7°
Bangladesh Baqui(2011)7¢
Ethiopia Yirgu (2016)78
Nepal Manandhar (2010)83
Summary
Good Quality
only
ICD
Clinical

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

NS

NS

228 weeks

>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

yes

13.9

27

36.6

14.1

313

3121

105

50

1554

57

601

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no
No

Partly
N/A

Unclear

Low

Low

Low

Medium

Low

Low

4.6% 3.9%, 5.4%
18.0% 8.6%,, 31.4%
9.6% 0.5%, 26.6% insufficient data

Key: TOP = termination of pregnancy; SB = still birth; Cl = confidence interval; Pl = prediction interval; PSANZ-PDC = Perinatal Society of Australia and New Zealand
Perinatal Death Classification; ICD = International Classification of Diseases; N/A = not applicable; PMMRC = Perinatal and Maternal Mortality Review Committee;
ReCoDe = relevant condition at death; NPEC = National Perinatal Epidemiology Centre; Codac = causes of death and associated conditions; PPIP = Perinatal Problem
Identification Programme; NS = not stated



Table S14. Congenital anomalies, detailed pooled estimates (country-representative studies [n=33]).

Inclusion Systems Study Point
Count Stud Setti SBs classified . . 95% ClI 95% PI
ountry udy etting Definition TOP SB rate s classttie System used Hierarchical Quality Estimate ? ?
High income countries
i >
Australia Monk (2016)t Population/ 220 weeksor - 7.3 3258 PSANZ-PDC  Partly  Medium  26.3%  24.8%,27.8%
national 2400 g
Public Health Population/
Canada Agency of Canada P . >500 g yes 5.1 1220 ICD N/A Low 8.4% 6.9%, 10.2%
(2013)? national
National Institute of .
. . . Population/ .
Chile Statistics of Chile . >22 weeks NS 8.5 2153 ICD N/A Medium 17.2% 15.7%, 18.9%
(2015)% national
P lati
Croatia Rodin (2014)° cﬁ.iﬂgf‘/ >22 weeks  yes 3.9 156 IcD N/A Medium  10.9% 6.5%, 16.9%
i >
France Ego (2013)11 Population/ 222 weeksor | 3.8 1030 ReCoDe ves High 13.8%  11.7%, 16.0%
regional >500 g
. S .
reland  Corcoran (2016)13  "opulation/ 224 weeksor 4.2 327 Irish NPEC no Medium  25.4%  20.8%,30.5%
national >500 g 2011
Statistics Bureau Population/
> .89 7Y .019
Japan Japan (2016)1° national 22 weeks yes 3 3063 ICD N/A Low 11.8% 10.7%, 13.01%
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low 7.8% 5.5%, 10.7%
national
unknown)?0
Lithuania Basys (year Population/ ), eeks  Ns 4.2 123 IcD N/A Low 6.5% 2.9%, 12.4%
unknown)2! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)%2 . yes 7.9 491 PSANZ-PDC Partly Medium 33.3% 29.1%, 37.6%
national 2400 g
Poland  Troszyriski (2011)2 P‘;Z;:z:;”/ >500 g NS 4 2225 ICD N/A Low 257%  23.9%,27.6%
Instituto Nacional Population/
Portugal de Estatistica P . >22 weeks NS 3.6 327 ICD N/A Low 8.0% 5.3%, 11.4%
national
(2014)28
State of Qatar Population/
Qatar Statistics Authority P . >28 weeks NS 6.7 123 ICD N/A Low 11.4% 6.4%,18.4%
(2010 national
Bri .
Sweden Stormdal Bring Popu!atlon/ >22 weeks NS 4.1% 1089 Stockholm no Medium 10.3% 8.5%, 12.2%
(2014)31 regional
UK Manktelow (2016) PZ‘;‘::;:\';’P/ >24weeks  no 42 3218 Codac Partly Low 5.3% 4.5%, 6.1%
Summary 14.0% 9.9%, 18.7% 1.1%, 37.6%
Gg‘r"fy?:f;')ty 8504 19.00%  13.5%,25.2%  3.2%, 43.7%
ICD (n=9) 11.7% 7.8%, 16.3% 1.0%, 31.1%
Clinical (n=6) 17.85, 8.9%, 29.0% 0.1%, 64.2%



Directorate of

Argentina  Health Statistics and
Information (2016)38
Brazil Chiavegatto (2012)3°
China Zhu (2009)41
National
. Administrative
Colombia
Department of
Statistics (2017)%
National Institute of
. Statistics and
Costa Rica Censuses Costa Rica
(year unknown)4é
The National
Ecuador Institute of Statistics
(2016)47
Instituto Nacional
Mexico de Estadisticay
Geografia (2016)*°
Panama National
Panama

Report (2014)0
South Africa  Pattinson (2014)5!

Bureau voor de

Suriname statistikent (year
unknown)>*
Thailand Mo-suwan (2009)>5
Summary
Good Quality
Only
ICD (n=7)

Clinical

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

>22 weeks

>20 weeks or
>500 g
and/or 225
cm
>28 weeks or
>1000 g

NS

NS

NS

>20 weeks

>5 months

>500g

>28 weeks

>28 weeks

NS

NS

yes

NS

Unknown

yes

yes

NS

NS

NS

NS

Middle-income countries

6.6 5120
11.7 334882
8.3% 1322
8.1° 47442
6.5 466
6.6 1825
6.9 16115
9.8° 694
23.1 21630
14.3% 146
6.8 24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

7.0%

4.5%

11.4%

3.2%

8.6%

4.6%

8.7%

6.3%

3.2%

4.1%

12.5%

5.8%

5.9%

5.5%

6.3%,7.7%

4.4%, 4.6%

9.7%, 13.18%

3.0%, 3.3%

6.2%, 11.5%

3.7%, 5.7%

8.3%, 9.2%

4.6%, 8.4%

2.9%, 3.4%

1.5%, 8.7%

2.7%, 32.4%

4.7%,7.1%

4.5%, 7.4%

0.1%, 18.3%

2.2%, 10.9%

1.8%, 12.0%

Insufficient data



Low-income countries

Hospital >
Ghana Alhassan (2016)60 P 21000gand o 222 141 NS no Medium - -
/multi centre  >28 weeks
Instituto Nacional
Guatemala de Estadistica Population/ NS NS 8 3121 NS no Low 6.4% 5.5%, 7.3%
Guatemala (year national
unknown)6t
India Ujwala (2012)63 Porz;i'z:gln/ NS NS 13.9 105 Ujwala no Low 2.9% 0.6%, 8.1%
Zambia Turnbull (2011)7 Pc;zz:z:;“/ >28 weeks NS 27 50 NS No Low 2.0% 0.1%, 10.7%
Bangladesh  Baqui(2011)7 P‘;gz:g:;”/ >7months NS 36.6 1554 Baqui Party  Medium  1.9% 1.3%, 2.7%
Ethiopia Yirgu (2016)7® Pc;zz:z:;“/ >28 weeks  yes 14.1 57 ICD N/A Low 5.3% 1.1%, 14.6%
Population/ >28 weeks or
Nepal Manandhar (2010)23 . NS 31.3 601 Manandhar Unclear Low 2.7% 1.2%, 4.3%
regional >1000 g
Summary 3.3% 1.3%, 5.9% 0.0%, 14.6%
Good Quality i i i
Only
Insufficient _ . .
ICD Insufficient data Insufficient data
data
Clinical (n=3) 2.0% 1.5%, 2.7% 0.1%, 7.6%

Key: TOP = termination of pregnancy; SB = still birth; Cl = confidence interval; Pl = prediction interval; PSANZ-PDC = Perinatal Society of Australia and New Zealand
Perinatal Death Classification; ICD = International Classification of Diseases; N/A = not applicable; PMMRC = Perinatal and Maternal Mortality Review Committee;
ReCoDe = relevant condition at death; NPEC = National Perinatal Epidemiology Centre; Codac = causes of death and associated conditions; PPIP = Perinatal Problem
Identification Programme; NS = not stated



Table S15. Specific fetal/ pregnancy pathology, detailed pooled estimates.

Country-representative studies (n=33)

Inclusion Stillbirths Systems

Study

Point

C t Stud Setti 95% C.I 95% P.I
ountry udy etting Definition TOP SB rate classified System used Hierarchical Quality Estimate ? ?
High income countries
i >
Australia Monk (2016)! Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium  4.8%  4.1%,5.6%
national 2400 g
Public Health Agency  Population/
> - -
Canada of Canada (2013)3 national 2500 g yes 5.1 1220 ICD N/A Low
National Institute of .
. - ) Population/ )
Chile Statistics of Chile . >22 weeks NS 8.5 2153 ICD N/A Medium 0.2% 0.1%, 0.5%
national
(2015)8
Croatia Rodin (2014)° Pc:g::g::r/ >22 weeks ves 39 156 ICD N/A Medium 9.0%  5.0%, 14.6%
P lati 222 k
France Ego (2013)1 opulation/ weersor o 3.8 1030 ReCoDe yes High 3.0%  2.1%,4.2%
regional >500 g
i >
Ireland Corcoran (2016)2  Fopulation/ 224 weeksor 42 327 Irish NPEC 2011 no Medium  4.9%  2.8%,7.8%
national >500 g
Statistics Bureau Population/ 0 o o
Japan Japan (2016)2° national >22 weeks yes 3 3063 ICD N/A Low 2.4% 1.9%, 3.0%
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low 0.2% 0.1%, 1.3%
national
unknown)20
. . Basys (year Population/
Lithuania . >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
. > 0,
New Zealand  PMMRC (2014)2 Population/ 220 weeksor 7.9 491 PSANZ-PDC Partly Medium 78% 5 6%, 10.5%
national >400 g
Poland Troszynski (2011)2° Popu!atlon/ >500 g NS 4 2225 ICD N/A Low - -
regional
Instituto Nacional de Population/
> 0, 0, 0,
Portugal Estatica (2014)% national >22 weeks NS 3.6 327 ICD N/A Low 0.3% 0.1%, 1.7%
State of Qatar Population/
Qatar Statistics Authority P . >28 weeks NS 6.7 123 ICD N/A Low 0.8% 0.1%, 4.5%
national
(2010)30
Sweden Stormdal Bring Population/ ;) veeks NS 4.15 1089 Stockholm no Medium  05%  0.2%,1.1%
(2014)31 regional
UK Manktelow (2016)32 Population/ >24 weeks no 4.2 3218 Codac Partly Low 6.1% 5.3%, 7.0%

national



Summary

Good Quality
Only (n=7)

ICD (n=6)

Clinical (n=6)

Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3°

Zhu (2009)*

National
Administrative
Department of

Statistics (2017)4°
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)*6
The National Institute
of Statistics (2016)47
Instituto nacional de
estadistica y
geografia (2016)*°
Panama National
Report (2014)30

Pattinson (2014)>!

Bureau voor de
statistikent (year
unknown)>4

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

>22 weeks

>20 weeks or

>500 g and/or
225 cm

>28 weeks or
>1000 g

NS

NS

NS

>20 weeks

>5 months

>500g

>28 weeks

>28 weeks

NS

yes

NS

Unknown

00

yes

yes

NS

NS

NS

Middle-income countries

6.6

11.7

8.3%

8.1°

6.5

6.6

6.9

9.8%

14.3°

6.8

8504

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

2.5%

3.40%

1.3%

4.0%,

17.9%

0.2%

11.0%

86.5%

3.8%

4.8%

0.1%

4.2%

11.0%

1.2%, 4.3%

1.2%, 6.6%

0.2%, 3.2%

2.2%, 6.4%

16.8%, 19.0%

0.20%, 0.23%

10.7%, 11.3%

83.0%, 89.5%

3.0%, 4.8%

4.5%, 5.2%

0.1%, 0.8%

0.1%, 21.1%

3.7%, 21.4%

0.1%, 12.0%
0.1%, 19.2%
0.1%, 11.4%

0.1%, 15.1%

0.1%, 57.8%



ICD (n=7)

Clinical

Ghana

Guatemala

India
Zambia
Bangladesh
Ethiopia
Nepal

Summary

Good Quality
Only

ICD

Clinical (n=2)

Alhassan (2016)50

Instituto Nacional de
Estadistica
Guatemala (year
unknown)®!

Ujwala (2012)83
Turnbull (2011)7°
Baqui(2011)76
Yirgu (2016)78

Manandhar (2010)83

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

NS

Low-income countries

22.2 141
8 3121
13.9 105
27 50
36.6 1554
14.1 57
313 601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No

Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

11.9%

Insufficien
t data

8.6%

1.7%

4.2%

4.2%

4.1%, 23.1% 0.1%, 61.8%

Insufficient Insufficient
data data
4.0%, 15.7%
0.8%, 3.0%
0.1%, 13.6% Insufficient
data
Insufficient

0.1%, 13.6%
data




Table S16. Hypertension, detailed pooled estimates

Country-representative studies (n=33)

X Inclusion Stillbirths Systems Study Point
t t tt % C.1 % P.1
Country Study Setting Definition TOP SBrate classified System used Hierarchical Quality Estimate 5% C 95%
High income countries
i >
Australia Monk (2016)* Population/ 220 weeksor 73 3258 PSANZ-PDC Partly Medium 3.0% 2.5%, 3.7%
national 2400 g
Public Health Agency  Population/
> - -
Canada of Canada (2013)° national >500 g yes 5.1 1220 ICD N/A Low
National Institute of Population/
Chile Statistics of Chile P . >22 weeks NS 8.5 2153 ICD N/A Medium - -
national
(2015)8
Croatia Rodin (2014)° P‘;‘;‘:!g:;”/ >22 weeks yes 39 156 ICD N/A Medium 5.1% 2.2%, 9.9%
Population/ >22 weeks or .
F E 2013)1 . 1 R D High -
rance go (2013) regional >500 g no 3.8 030 eCoDe yes ig
i >
Ireland Corcoran (2016)12  Fopulation/ 224 weeksor 42 327 Irish NPEC 2011 no Medium 0.6% 0.1%, 2.2%
national >500 g
Statistics Bureau Population/
Japan Japan (2016)%° national >22 weeks yes 3 3063 ICD N/A Low - -
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low - -
national
unknown)20
. . Basys (year Population/
Lithuania . >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)22 . yes 7.9 491 PSANZ-PDC Partly Medium 2.7% 1.4%, 4.5%
national >400 g
Poland Troszynski (2011)25 Pc’rzz:zzgln/ >500 g NS 4 2225 ICD N/A Low 2.3% 1.7%, 3.0%
Instituto Nacional de Population/
222 . 2 D L - -
Portugal Estatica (2014)2 national weeks NS 3.6 327 IC N/A ow
State of Qatar Population/
Qatar Statistics Authority nr;tional >28 weeks NS 6.7 123 ICD N/A Low - -
(2010)30
Bri .
Sweden Stormdal 1|’||'1g Popu!at|on/ >22 weeks NS 4.1% 1089 Stockholm no Medium 5.2% 4.0%, 6.7%
(2014)3 regional
UK Manktelow (2016)32 Popu!atlon/ >24 weeks no 4.2 3218 Codac Partly Low - -
national
Summary 2.9% 1.9%, 4.1% 0.3%, 7.6%



Good Quality
Only (n=5)

ICD (n=2)

Clinical (n=4)

Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD (n=6)

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)*
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)*6
The National Institute
of Statistics (2016)47
Instituto nacional de
estadistica y
geografia (2016)%°
Panama National
Report (2014)5°0

Pattinson (2014)51

Bureau voor de
statistikent (year
unknown)>4

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

222 weeks

>20 weeks or

>500 g and/or
225cm

>28 weeks or
>1000 g

NS

NS

NS

>20 weeks

>5 months

>500g

>28 weeks

>28 weeks

NS

NS

NS

Unknown

yes

yes

NS

NS

NS

NS

5321

Middle-income countries

6.6

11.7

8.3%

8.1°

6.5

6.6

6.9

9.8%

14.3°

6.8

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

3.0%

3.2%

2.8%

2.0%

3.5%

18.3%

6.5%

2.8%

1.7%, 4.7%
1.0%, 6.6%

1.5%, 4.5%

1.4%, 2.8%

3.3%, 3.8%

17.7%, 18.8%

0.4%, 19.5%

1.5%, 4.4%

0.1%, 10.3%

Insufficient data

0.1%, 13.7%

0.1%, 99.9%

Insufficient data



Clinical

Ghana

Guatemala

India
Zambia
Bangladesh
Ethiopia
Nepal

Summary

Good Quality
Only

ICD

Clinical

Alhassan (2016)%°

Instituto Nacional de
Estadistica
Guatemala (year
unknown)®t

Ujwala (2012)83
Turnbull (2011)75
Baqui(2011)7¢
Yirgu (2016)78

Manandhar (2010)83

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

22.2

27

36.6

14.1

313

Low-income countries

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No
Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

Insufficient
data

6.4%

2.0%

7.0%

15.8%

7.0%

Insufficient
data
Insufficient
data

Insufficient
data

3.0%, 11.8%

0.1%, 10.7%

5.8%, 8.4%

7.5%, 27.9%

4.0%, 10.6%

Insufficient
data
Insufficient
data

Insufficient data

0.1%, 24.6%

Insufficient data

Insufficient data




Table S17. Fetal growth restriction, detailed pooled estimates

Country-representative studies (n=33)

X Inclusion Stillbirths Systems . . .
t t tt t lit Point Est t % C.1 % P.1
Country Study Setting Definition TOP SB rate classified Systemused  Hierarchical Study Quality ~ Point Estimate »5%C 95%
High income countries
i >
Australia Monk (2016)1  "opulation/ 220 weeks yes 7.3 3258 PSANZ-PDC Partly Medium 1.8% 1.4%, 2.3%
national or 2400 g
Public Health Agency Population/
> - _
Canada of Canada (2013)° national >500¢g yes 5.1 1220 ICD N/A Low
National Institute of Population/
Chile Statistics of Chile npational 222 weeks NS 8.5 2153 ICD N/A Medium 2.6% 2.0%, 3.4%
(2015)8
Croatia Rodin (2014)° P‘;‘;‘:!g:;”/ >22 weeks ves 39 156 ICD N/A Medium 1.9% 0.4%, 5.5%
i >
France Ego (2013)1 Population/ 222 weeks no 3.8 1030 ReCoDe yes High 35.9% 33.0%, 38.9%
regional or 2500 g
i >
Ireland Corcoran (20163 Fopulation/ 224 weeks yes 42 327  Irish NPEC 2011 no Medium 2.1% 0.9%, 4.4%
national or>500g
Statistics Bureau Population/ o o o
Japan Japan (2016)!9 national >22 weeks yes 3 3063 ICD N/A Low 1.7% 1.3%2.3%
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low - -
national
unknown)20
. . Basys (year Population/
Lithuania . >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
Population/ >20 weeks .
New Zealand PMMRC (2014)22 . yes 7.9 491 PSANZ-PDC Partly Medium 0.8% 0.2%, 2.1%
national or>400g
Poland Troszyriski (2012)2s  FoPUlation/ e NS 4 2225 IcD N/A Low ; ;
regional
Instituto Nacional de Population/
222 . 2 D L 1.29 .3%, 3.19
Portugal Estatica (2014)2 national weeks NS 3.6 327 IC N/A ow % 0.3%, 3.1%
State of Qatar Population/ i i
Qatar Statistics Authority nr;tional >28 weeks NS 6.7 123 ICD N/A Low
(2010)30
Bri i - -
Sweden Stormdal lrlng Popu!atlon/ >22 weeks NS 4.1% 1089 Stockholm no Medium
(2014)3 regional
UK Manktelow (2016)32 Popu!atlon/ >24 weeks no 4.2 3218 Codac Partly Low ) )
national
Summary 3.8% 0.6%, 9.6% 0.1%, 35.3%



Good Quality
Only (n=6)

ICD (n=4)

Clinical (n=4)

Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)%°
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)?6
The National Institute
of Statistics (2016)47
Instituto nacional de
estadistica y
geografia (2016)*°
Panama National
Report (2014)5°

Pattinson (2014)>!

Bureau voor de
statistikent (year
unknown)>*

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

222 weeks

>20 weeks
or 2500 g
and/or 225
cm
>28 weeks
or >1000 g

NS

NS

NS

>20 weeks

>5 months

>500g

>28 weeks

>28 weeks

NS

NS

yes

NS

Unknown©°

yes

yes

NS

NS

NS

NS

6.6

11.7

8.3%

8.1°

6.5

6.6

6.9

9.8%

23.1

14.3°

6.8

7415

Middle-income countries

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

4.80%

1.9%

6.4%

1.9%

0.5%

0.8%

4.5%

0.3%

5.5%

0.4%

2.3%

10.3%

2.0%

0.2%, 14.4%
1.4%, 2.6%

0.1%, 25.6%

1.6%, 2.4%

0.5%, 0.5%

0.7%, 0.9%

2.8%, 6.8%

0.1%, 0.6%

5.1%, 5.8%

0.1%, 1.3%

2.1%, 2.5%

5.9%, 16.4%

1.0%, 33.4%

0.1%, 56.1%
0.3%, 4.7%

0.1%, 99.9%

0.1%, 8.4%



ICD (n=7)

Clinical

Ghana

Guatemala

India
Zambia
Bangladesh
Ethiopia
Nepal

Summary

Good Quality

Only
ICD

Clinical

Alhassan (2016)%0

Instituto Nacional de

Estadistica
Guatemala (year
unknown)®t

Ujwala (2012)%3
Turnbull (2011)7°
Baqui(2011)76

Yirgu (2016)78

Manandhar (2010)83

Hospital

/multi
centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks
or>1000g

NS

NS

NS

NS

NS

yes

NS

Low-income countries®

22.2 141
8 3121
13.9 105
27 50
36.6 1554
14.1 57
313 601

NS

NS

Ujwala
NS
Baqui

ICD

Manandhar

no

no

no
No
Partly

N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

1.5%

Insufficient data

0.6%, 2.9%

Insufficient
data

0.1%, 8.2%

Insufficient
data




Table $18. Umbilical cord conditions, detailed pooled estimates

Country-representative studies (n=33)

. Inclusion Stillbirths Systems Study Point
t t tt % C.1 % P.1
Country Study Setting Definition TOP SB rate classified System used Hierarchical Quality Estimate 5% ¢ 95%
High income countries
i >
Australia Monk (2016)* Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium 2.5% 2.0%, 3.1%
national 2400 g
Public Health Agency  Population/
> -
Canada of Canada (2013)° national >500 g yes 5.1 1220 ICD N/A Low
National Institute of Population/
Chile Statistics of Chile P . >22 weeks NS 8.5 2153 ICD N/A Medium -
national
(2015)8
Croatia Rodin (2014)° P‘;‘;‘:!g:;”/ >22 weeks ves 3.9 156 ICD N/A Medium 71%  3.6%,12.3%
i >
France Ego (2013)1 Population/ 222 weeksor 3.8 1030 ReCoDe yes High 6.3% 4.9%, 8.0%
regional 2500 g
i >
Ireland Corcoran (2016)13 Poﬁ:zgzl”/ ‘24>‘é"§§kgs o ves 4.2 327 Irish NPEC 2011 no Medium  13.5%  10.0%, 17.6%
Statistics Bureau Population/
Japan Japan (2016)%° national >22 weeks yes 3 3063 ICD N/A Low - -
Kuwait National Population/
Kuwait Report (year pu’ >28 weeks NS 7.1 436 ICD N/A Low ; -
national
unknown)20
. . Basys (year Population/
Lithuania . >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)22 . yes 7.9 491 PSANZ-PDC Partly Medium 1.6% 0.7%, 3.2%
national >400 g
Poland Troszynski (2011)25 Pc’rzz:zzgln/ >500 g NS 4 2225 ICD N/A Low 7.6% 6.5%, 8.7%
Instituto Nacional de Population/
22 . 2 D L - -
Portugal Estatica (2014)2 national weeks NS 3.6 327 IC N/A ow
State of Qatar Population/
Qatar Statistics Authority nr;tional >28 weeks NS 6.7 123 ICD N/A Low - -
(2010)30
Bri .
Sweden Stormdal lrlng Popu!at|on/ >22 weeks NS 4.1% 1089 Stockholm no Medium 7.8% 6.3%, 9.6%
(2014)3 regional
UK Manktelow (2016)3 Pc:f;‘::g:gln/ >24 weeks no 42 3218 Codac Partly Low 4.0% 3.4%, 4.8%
Summary 5.7% 3.7%, 8.0% 0.5%, 15.7%



Good Quality
Only (n=6)

ICD (n=2)

Clinical (n=6)

Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD (n=2)

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)*
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)?6
The National Institute
of Statistics (2016)47
Instituto nacional de
estadistica y
geografia (2016)*°
Panama National
Report (2014)5°

Pattinson (2014)>!

Bureau voor de
statistikent (year
unknown)>*

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

>22 weeks NS

>20 weeks or

>500 g and/or NS
225cm

>28 weeks or

>1000 g yes
NS NS

NS Unk:oown
NS yes
>20 weeks yes
>5 months NS
>500g NS
>28 weeks NS
>28 weeks NS

6351

Middle-income countries

6.6 5120 ICD
11.7 334882 ICD
8.3% 1322 NS
8.1% 47442 ICD

6.5 466 ICD

6.6 1825 ICD

6.9 16115 ICD
9.8% 694 ICD
23.1 21630 PPIP
14.3% 146 NS

6.8 24 Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

5.8%

7.4%

5.2%

15.8%

2.5%

8.0%

4.2%

7.1%

4.9%

3.0%, 9.4% 0.1%, 22.1%
6.0%, 8.5% Insufficient
data

3.1%, 7.8% 0.1%, 16.8%

13.9%, 17.9%

1.8%, 3.3%

7.5%, 8.4%

0.1%, 21.1%

2.7%, 13.2% 0.1%, 45.1%

Insufficient

0, 0,
0.9%, 11.6% data



Clinical

Ghana

Guatemala

India
Zambia
Bangladesh
Ethiopia
Nepal

Summary

Good Quality
Only

ICD

Clinical

Hospital
Alhassan (201650 -p
/multi centre

Instituto Nacional de

Estadistica Population/

Guatemala (year national
unknown)®!

Ujwala (2012)83 F’0|C>u.|at|on/
regional

Turnbull (2011)75 POpu!atlon/
regional

Baqui(2011)7® Population/
regional

Yirgu (2016)78 POpU!atlon/
regional

Manandhar (2010)33 POpu!atuon/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

Low-income countries

22.2

13.9

27

36.6

14.1

313

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No

Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

12.8% 7.7%, 19.4%

12.0% 4.5%, 24.3%

1.8% 0.1%, 9.4%

8.2% 2.3%,17.1% 0.1, 99.9%

Insufficien .. Insufficient
Insufficient data
tdata data




Table $19. Maternal conditions, detailed pooled estimates

Country-representative studies (n=33)

. Inclusion Stillbirths Systems Study Point
t t tt % C.1 % P.1
Country Study Setting Definition TOP SBrate classified System used Hierarchical Quality Estimate 5% ¢ 95%
High income countries
. Population/ >20 weeks or .
Australia Monk (2016)! . yes 7.3 3258 PSANZ-PDC Partly Medium 2.5% 2.0%, 3.1%
national 2400 g
Public Health Agency  Population/
> 0, 0, 0,
Canada of Canada (2013)° national >500¢g yes 5.1 1220 ICD N/A Low 4.8% 3.6%, 6.1%
National Institute of .
. e . Population/ .
Chile Statistics of Chile . >22 weeks NS 8.5 2153 ICD N/A Medium 20.6% 18.9%, 22.4%
(2015)8 national
Croatia Rodin (2014)° Pc:g::g::l”/ >22 weeks yes 3.9 156 ICD N/A Medium 4.5% 1.8%, 9.0%
i >
France Ego (2013)1 Population/ 222 weeksor | 3.8 1030 ReCoDe yes High 1.5% 0.8%, 2.4%
regional >500 g
i >
Ireland Corcoran (2016p2  Fopulation/ 224 weeksor 4.2 327 Irish NPEC 2011 no Medium 0.6% 0.1%, 2.2%
national >500 g
Statistics Bureau Population/
Japan Japan (2016)%° national >22 weeks yes 3 3063 ICD N/A Low - -
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low 6.2% 4.1%, 8.9%
national
unknown)20
. . Basys (year Population/
Lithuania . >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)22 . yes 7.9 491 PSANZ-PDC Partly Medium 4.9% 3.2%, 7.2%
national >400 g
Poland Troszynski (2011)25 Porzzi'z:]';’ln/ >500 g NS 4 2225 ICD N/A Low 5.0% 4.2%, 6.0%
Instituto Nacional de Population/
222 . 2 D L - -
Portugal Estatica (2014)2 national weeks NS 3.6 327 IC N/A ow
State of Qatar Population/
Qatar Statistics Authority P . >28 weeks NS 6.7 123 ICD N/A Low 2.4% 0.5%, 7.0%
national
(2010)30
Bri .
Sweden Stormdal 1|’||'1g Popu_latlon/ >22 weeks NS 4.1% 1089 Stockholm no Medium 2.4% 1.6%, 3.5%
(2014)3 regional
UK Manktelow (2016)3 P?]':::z:zln/ >24 weeks no 42 3218 Codac Partly Low 3.5% 2.9%, 4.2%
Summary 4.2% 2.0%, 7.2% 0.1%, 20.4%



Good Quality
Only (n=7)

ICD (n=6)

Clinical (n=6)

Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD (n=6)

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)*
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)*6
The National Institute
of Statistics (2016)47
Instituto nacional de
estadistica y
geografia (2016)%°
Panama National
Report (2014)5°0

Pattinson (2014)51

Bureau voor de
statistikent (year
unknown)>4

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

222 weeks

>20 weeks or

>500 g and/or
225cm

>28 weeks or
>1000 g

NS

NS

NS

>20 weeks

>5 months

>500g

>28 weeks

>28 weeks

NS

NS

yes

NS

Unknown
00

yes

yes

NS

NS

NS

NS

8504

Middle-income countries

6.6

11.7

8.3%

8.1°

6.5

6.6

6.9

9.8°

23.1

14.3%

6.8

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

4.1%

6.6%

2.5%

4.2%

13.8%

2.5%

1.3%

4.5%

3.3%

2.8%

27.4%

4.2%

5.6%

4.3%

0.6%, 10.2% 0.1%, 36.4%

2.1%, 13.3% 0.1%, 39.0%

1.6%, 3.4% 0.4, 6.2%

3.7%, 4.8%,

13.7%, 13.9%

2.4%, 2.7%

0.8%, 2.0%

4.2%, 4.9%

2.1%, 4.9%

2.6%, 3.0%

20.4%, 35.4%

0.1%, 21.1%
2.0%, 10.9% 0.1%, 31.7%

0.9%, 10.2% 0.1%, 35.8%



Clinical (n=2)

Ghana

Guatemala

India
Zambia
Bangladesh
Ethiopia
Nepal

Summary

Good Quality
Only

ICD

Clinical (n=3)

Hospital

Alhassan (2016)50 .
/multi centre

Instituto Nacional de

Estadistica Population/

Guatemala (year national
unknown)®?

Ujwala (2012)63 I:'Opu.latlon/
regional

Turnbull (2011)7s  Population/
regional

Baqui(2011)76 I:'Opu.latlon/
regional

Yirgu (2016)78 POIC>U.|at|on/
regional

Manandhar (2010)83 POpU!atlon/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

NS

22.2

8

13.9

27

36.6

14.1

313

Low-income countries

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No

Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

1.9%

6.4%

4.2%

2.9%

1.0%

3.5%

6.8%

3.8%

Insufficient

data
3.1%

1.7%, 2.1%

3.0%, 11.8%

3.5%, 5.0%

0.6%, 8.1%

0.6%, 1.7%

0.4%, 12.1%

4.9%,9.1%

1.7%, 6.5%

Insufficient data

0.2%, 8.9%

Insufficient data

0.1%, 15.7%

Insufficient data

0.1%, 99.9%




Table S20. Spontaneous preterm, detailed pooled estimates

Country-representative studies (n=33)

X Inclusion Stillbirths Systems Study Point
t t tt % C.1 % P.1
Country Study Setting Definition TOP SB rate classified Systemused Hierarchical Quality Estimate 5% C 95%
High income countries
i >
Australia Monk (2016)* Population/ 220 weeksor ¢ 7.3 3258 PSANZ-PDC Partly Medium 6.1% 5.3%, 7.0%
national 2400 g
Public Health Agency of Population/
> - -
Canada Canada (2013)? national >500 g yes 5.1 1220 ICD N/A Low
National Institute of Population/
Chile Statistics of Chile P . >22 weeks NS 8.5 2153 ICD N/A Medium - -
national
(2015)8
Croatia Rodin (2014)° P‘;‘;‘:!g:;”/ >22 weeks ves 3.9 156 ICD N/A Medium 5.1% 2.2%, 9.9%
Population/ 222 weeks or .
11 - -
France Ego (2013) regional >500 no 3.8 1030 ReCoDe yes High
Population/  >24 weeks or Irish NPEC .
13 0, 0, 0,
Ireland Corcoran (2016) national >500 yes 4.2 327 2011 no Medium 0.3% 0.1%, 1.7%
Statistics Bureau Japan  Population/ o o o
Japan (2016)° national >22 weeks yes 3 3063 ICD N/A Low 0.7% 0.4%, 1.0%
Kuwait  Kuwait National Report  Population/ .0\ o NS 7.1 436 IcD N/A Low 0.2% 0.1%, 1.3%
(year unknown)20 national
Lithuania Basys (year unknown)?2t P?"F;L::zﬂgln/ >22 weeks NS 4.2 123 ICD N/A Low - -
i >
NewZealand  PMMRC (20142  Fopulation/  >20weeksor 7.9 491 PSANZ-PDC Partly Medium 3.9% 2.4%, 6.0%
national 2400 g
Poland Troszyniski (2011)25 Por':;i'zggln/ >500 g NS 4 2225 ICD N/A Low 3.7% 3.0%, 4.6%
Instituto Nacional de Population/
222 . 2 D L - -
Portugal Estatica (2014)28 national weeks NS 3.6 327 IC N/A ow
State of Qatar Statistics Population/
> - ,
Qatar Authority (2010)% national >28 weeks NS 6.7 123 ICD N/A Low
Sweden Stormdal Bring (2014)3! P?’Z;:zgzln/ >22 weeks NS 4.1% 1089 Stockholm no Medium - -
UK Manktelow (2016)32 Popu!atlon/ >24 weeks no 4.2 3218 Codac Partly Low - -
national
Summary 2.3% 0.7%, 4.7% 0.1%, 14.6%
Good Quality 4232 3.4% 1.0%, 6.9% 0.1%, 28.6%

Only (n=4)



ICD (n=4)
Clinical (n=3)
Directorate of Health
Argentina Statistics and
Information (2016)38
Brazil Chiavegatto (2012)3°
China Zhu (2009)4
National
Colombia Administrative
Department of
Statistics (2017)%°
National Institute of
. Statistics and
Costa Rica Censuses Costa Rica
(year unknown)*6
Ecuador The National Institute
of Statistics (2016)*7
Instituto nacional de
Mexico estadistica y
geografia (2016)*°
Panama Panama National
Report (2014)3°
South Africa Pattinson (2014)51
Bureau voor de
Suriname statistikent (year
unknown)>4
Thailand Mo-suwan (2009)>°
Summary
Good Quality
Only
ICD (n=5)
Clinical

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

>22 weeks NS

220 weeks or

>500 g and/or NS
225 cm

>28 weeks or

>1000 g yes
NS NS

NS Unk:oown
NS yes
>20 weeks yes
>5 months NS
>500g NS
>28 weeks NS
>28 weeks NS

Middle-income countries

6.6 5120 ICD
11.7 334882 ICD
8.3% 1322 NS
8.1% 47442 ICD

6.5 466 ICD

6.6 1825 ICD

6.9 16115 ICD
9.8% 694 ICD
23.1 21630 PPIP
14.3% 146 NS

6.8 24 Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

1.8%

3.0%

0.4%

0.5%

4.6%

6.2%

4.5%

9.8%

3.5%

2.6%

Insufficient
data

0.3%, 4.5%

0.5%, 7.3%

0.2%, 0.6%

0.5%, 0.5%

3.6%, 5.6%

5.8%, 6.5%

3.1%, 6.3%

9.4%, 10.2%

0.5%, 8.9%

0.4%, 6.5%

Insufficient data

0.1%, 23.6%

0.1%, 98.2%

0.1%, 33.5%

0.1%, 26.8%

Insufficient data



Ghana

Guatemala

India
Zambia
Bangladesh
Ethiopia
Nepal

Summary

Good Quality
Only

ICD

Clinical (n=3)

Alhassan (2016)%°

Instituto Nacional de
Estadistica
Guatemala (year
unknown)®!

Ujwala (2012)63
Turnbull (2011)7°
Baqui(2011)76
Yirgu (2016)78

Manandhar (2010)83

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

NS

Low-income countries

22.2

13.9

27

36.6

14.1

313

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No

Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low

3.6%

2.2%

3.8%

2.8%

12.3%

10.5%

4.8

Insufficient
data

5.3%

1.2%, 8.1%

1.7%, 2.8%

1.1%, 9.5%

2.0%, 3.7%

5.1%, 23.7%

8.2%, 13.2%

24,8.1

Insufficient data

1.1%, 12.1%

0.0, 18.7

Insufficient data

0.1%, 99.9%




Table S21. Terminations (unspecified), detailed pooled estimates

Country-representative studies (n=33)

X Inclusion Stillbirths Systems Study Point
t t tt % C.1 % P.1
Country Study Setting Definition TOP SBrate classified System used Hierarchical Quality Estimate »5%C 95%
High income countries
i >
Australia Monk (2016)* Population/ 220 weeksor 7.3 3258 PSANZ-PDC Partly Medium 9.9% 8.9%, 10.9%
national 2400 g
Public Health Agency  Population/
> 9 [ o
Canada of Canada (2013)3 national >500 g yes 5.1 1220 ICD N/A Low 26.2% 23.8%, 28.8%
National Institute of Population/
Chile Statistics of Chile P . >22 weeks NS 8.5 2153 ICD N/A Medium - -
national
(2015)8
Croatia Rodin (2014)° P‘;‘;‘:!g:;”/ >22 weeks ves 39 156 ICD N/A Medium ; ;
Population/ >22 weeks or .
F E 2013)1 . 1 R D High - -
rance go (2013) regional >500 g no 3.8 030 eCoDe yes ig
i >
Ireland Corcoran (2016)%3 Popu!atlon/ 224 weeks or yes 4.2 327 Irish NPEC 2011 no Medium - -
national >500 g
Statistics Bureau Population/
Japan Japan (2016)%° national >22 weeks yes 3 3063 ICD N/A Low - -
Kuwait National Population/
Kuwait Report (year P . >28 weeks NS 7.1 436 ICD N/A Low - -
national
unknown)20
. . Basys (year Population/
Lithuania . >22 weeks NS 4.2 123 ICD N/A Low - -
unknown)?! national
Population/ >20 weeks or .
New Zealand PMMRC (2014)22 . yes 7.9 491 PSANZ-PDC Partly Medium 0.8% 0.2%, 2.1%
national >400 g
Poland Troszyfiski (2011)2s  Fopulation/ >500 g NS 4 2225 IcD N/A Low ; ;
regional
Instituto Nacional de Population/
222 . 2 D L - -
Portugal Estatica (2014)2 national weeks NS 3.6 327 IC N/A ow
State of Qatar Population/
Qatar Statistics Authority nr;tional >28 weeks NS 6.7 123 ICD N/A Low 0.8% 0.1%, 4.5%
(2010)30
Bri .
Sweden Stormdal 1|’||'1g Popu!at|on/ >22 weeks NS 4.1% 1089 Stockholm no Medium - -
(2014)3 regional
UK Manktelow (2016)32 Popu!atlon/ >24 weeks no 4.2 3218 Codac Partly Low - -
national
Summary 6.9% 0.7%, 18.4% 0.1%, 81.5%



Good Quality
Only (n=2)

ICD (n=2)

Clinical (n=2)

Argentina

Brazil

China

Colombia

Costa Rica

Ecuador

Mexico

Panama

South Africa

Suriname

Thailand

Summary

Good Quality
Only

ICD

Directorate of Health
Statistics and
Information (2016)38

Chiavegatto (2012)3

Zhu (2009)4

National
Administrative
Department of

Statistics (2017)*
National Institute of
Statistics and
Censuses Costa Rica
(year unknown)*6
The National Institute
of Statistics (2016)47
Instituto nacional de
estadistica y
geografia (2016)%°
Panama National
Report (2014)5°0

Pattinson (2014)51

Bureau voor de
statistikent (year
unknown)>4

Mo-suwan (2009)>>

Population/
national

Population/
national

Population

Population/
national

Population/
national

Population/
national

Population/
national

Population/
national
Population/
regional

Population/
national

Population/
regional

222 weeks NS

>20 weeks or

>500 g and/or NS
225cm

>28 weeks or

>1000 g yes
NS NS

NS Unk:oown
NS yes
>20 weeks yes
25 months NS
>500g NS
228 weeks NS
>28 weeks NS

3749

Middle-income countries

6.6

11.7

8.3°%

8.1°

6.5

6.6

6.9

9.8%

23.1

14.3°

6.8

5120

334882

1322

47442

466

1825

16115

694

21630

146

24

ICD

ICD

NS

ICD

ICD

ICD

ICD

ICD

PPIP

NS

Mo-Suwan

N/A

N/A

no

N/A

N/A

N/A

N/A

N/A

no

no

no

Low

Low

Medium

Medium

Medium

Low

Low

Low

Medium

Low

Low

4.2%

10.0%

4.2%

17.9%

0.1%

5.5%

0.1%, 17.2%
0.1%, 46.0%

0.1%, 17.2%

15.8%, 20.0%

0.1%, 0.4%

0.1%, 34.5%



Clinical

Ghana

Guatemala

India
Zambia
Bangladesh
Ethiopia
Nepal

Summary

Good Quality
Only

ICD

Clinical

Alhassan (2016)%°

Instituto Nacional de
Estadistica
Guatemala (year
unknown)®!

Ujwala (2012)83
Turnbull (2011)75
Baqui(2011)7¢
Yirgu (2016)78

Manandhar (2010)83

Hospital
/multi centre

Population/
national

Population/
regional
Population/
regional
Population/
regional
Population/
regional
Population/
regional

>1000g and
>28 weeks

NS

NS
>28 weeks
>7 months

>28 weeks

>28 weeks or
>1000 g

NS

NS

NS

NS

NS

yes

22.2

13.9

27

36.6

14.1

313

Low-income countries

141

3121

105

50

1554

57

601

NS

NS

Ujwala
NS
Baqui
ICD

Manandhar

no

no

no
No

Partly
N/A

Unclear

Medium

Low

Low

Low

Medium

Low

Low




Table $22. Mapping of stillbirth causes to the ICD-PM
33 reports; 454,533 stillbirths

Fetal Maternal
Category Antepartum Intrapartum Unknown timing No
fetal Total Total
Al A2 A3 A4 A5 A6 A7 11 12 13 14 I5 16 17 18 Ul u2 u3 U4 us U6  cause M1 M2 M3 M4 M5

CA 0 O 0 0 0O 0 0 O 0 0 0 308 O 0 1 19238 0 104 0 0 53 118 22599 0 0 0 2045 20554 22599
SPF 0 O 0 0 0O 0 0 O 0 0 0 779 0 0 23 4 0 583 0 7 745 1282 8663 173 1070 9 37 7374 8663
FGR 0 O 0 0 0O 0 0 O 0 0 0 0 187 O 0 0 0 0 2263 0 0 0 4130 0 0 0 0 4130 4130
Plac 0 O 0 0 0 21 0 O 0 0 0 0 0 0 9 2 0 83 452 0 0 73884 74451 74432 O 0 17 2 74451
APH 0 O 0 0 0O 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 4683 4683 4683 0 0 0 0 4683
Umb 0 O 0 0 0O 0 0 O 0 0 0 0 0 0 0 0 0 2 0 0 0 2149 2151 2149 0 0 0 2 2151
Mat 0 O 0 0 0O 0 0 O 0 0 0 0 0 0 0 0 0 439 0 0 0 49691 50130 0 12584 0 37546 0 50130
HT 0 O 0 0 0O 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 4915 4915 0 12 0 4903 0 4915
Inf 0 O 0 0 0O 0 0 O 0 0 418 0 0 0 7 0 3182 0O 0 0 2 291 3900 454 0 0 2061 1385 3900
Hyp 0 0 0 0 0O 0 0 O 4 7075 O 0 0 1517 O 0 0 0 0 0 0 208 8804 0 13 4592 0 4199 8804
SP 0 O 0 0 0O 0 0 O 0 0 0 0 2455 O 0 0 0 0 0 0 0 3047 5502 0 1071 2171 0 2260 5502
Other 0 O 0 0 0 8 0 0 39084 0O 0 0 17 0 0 5 0 16861 187 2640 O 1 58803 0 140 39829 12 18822 58803
ToP 0 O 0 0 0O 0 0 O 0 0 0 0 0 0 0 0 0 885 0 0 0 0 885 0 0 0 0 885 885
Unex 0 0 90335 O 0 602 0 O 0 0 0 0 0 0 0 0 0 0 0 113558 O 50 204545 O 0 50 0 204495 204545
unC 0 0 0 0 0O 0 0 O 0 0 0 0 0 0 0 0 0 0 0 372 0 0 372 0 0 0 0 372 372
Total 0 0 90335 O 0 631 0 O 39088 7075 418 3864 4339 1517 40 19249 3182 24197 2902 116577 800 140319 454533 81891 14890 46651 46621 264480 454533

APH: antepartum haemorrhage; CA: congenital anomalies; Fetal growth: disorders related to fetal growth; HT: hypertension; Hyp: hypoxic peripartum death; Inf:
infection; FGR: fetal growth restriction; Mat: maternal condition; Other: other unspecified condition; Plac: placental conditions; SP: spontaneous preterm; SPF: specific
fetal/placental condition; ToP: termination of pregnancy, unspecified; Umb: umbilical cord; UnC: unable to classify; Unex: unexplained

A1-6, 11-7, M1-5 as per ICD-PM%; A7 & 18: Other (ICD code not included in ICD-PM); U1: Unknown-congenital; U2: Unknown-infection; U3: Unknown-other specified
disorder; U4: Unknown-disorders related to fetal growth; U5: Unknown-death of unspecified cause; U6: Unknown-Other (ICD code not included in ICD-PM)



Table S23. Stillbirth causes mapped to the ICD-PM matrix
33 reports; 454,533 stillbirth

11: Congenital malformations, deformations and chromosomal

S Y C
Sl 2 S T 2
E= 8 x| = S
T|c2 = oS5 | @8 o
C| S = S 2 £ 0O @
Sl&®® 5 EQD | 55 5
(S o © o [J]
—_ | =9 9| © o c < ®
©|a ¢ 5 > c 2 5 O € o
ClEgs|cc| 25| 8B=| 58
o/ Sss| 82| o5 | =8| =285 _
8 525 298| 3| s®| 55 g
S| ScE|dsa|>8 | >3 | 53 ~
Antepartum
Al: Conge.nlltal malformations, deformations and chromosomal 0 0 0 0 0 0
abnormalities
A2: Infection 0 0 0 0 0 0
A3: Antepartum hypoxia 0 0 0 0 90335 90335
A4: Other specified antepartum disorder 0 0 0 0 0 0
A5: Disorders related to fetal growth 0 0 0 0 0 0
A6: Antepartum death of unspecified cause 21 0 0 8 602 631
A7: Other 0 0 0 0 0 0
Total 21 0 0 8 90937 90966

U1: Congenital malformations, deformations and chromosomal

Unknown timing

abnormalities 0 0 0 0 0 0
12: Birth trauma 0 0 39084 0 4 39088
13: Acute intrapartum event 0 13 4384 0 2678 7075
14: Infection 418 0 0 0 0 418
I5: Other specified intrapartum 0 0 0 1919 1945 3864
16: Disorders related to fetal growth 0 195 0 0 4144 4339
17: Intrapartum death of unspecified cause 0 0 0 0 1517 1517
18: Other 0 0 0 31 40
Total 427 208 43468 | 1919 10319 56341

abnormalities 0 0 0 0 19249 19249
U2: Infection 0 0 1806 1376 3182
U3: Other specified disorder 90 305 450 23352 24197
U4: Disorders related to fetal growth 435 0 17 2450 2902
U5: Death of unspecified cause 0 140 440 0 115997 | 116577
U6: Other 0 0 0 0 800 800
Total 525 140 745 2273 | 163224 | 166907
No fetal cause 80918 | 14542 | 2438 | 42421 0 140319
Total 81819 | 14890 | 46651 | 46621 | 264480 | 454533
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