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Summary

Background—Although suicide is one of the leading causes of deaths among young women in
low and middle-income countries (LMIC), the contribution of suicide and injuries to pregnancy-
related mortality remains unknown.

Methods—We conducted a systematic review to identify studies reporting the proportion of
pregnancy-related deaths attributable to suicide and/or injuries in LMIC. Random-effects meta-
analysis was used to calculate the pooled prevalence of pregnancy-related deaths attributable to
suicide, stratified by WHO region. To account for the possible misclassification of suicide deaths
as injuries, we calculated the pooled prevalence of deaths attributable to injuries, and undertook a
sensitivity analysis reclassifying the leading methods of suicides among women in LMIC (burns,
poisoning, falling or drowning) as suicide.

Findings—36 studies from 21 countries were identified. The pooled total prevalence across the
regions was 1-:00% for suicide (95% confidence interval (Cl): 0-54-1.57) and 5:06% for injuries
(95% CI: 3-72-6-58). Reclassifying the leading suicide methods from injuries to suicide increased
the pooled prevalence of pregnancy-related deaths attributed to suicide to 1-68% (95% CI: 1-09—
2:37). Americas (3:03%, 95% CI: 1.20-5-49),the Eastern-Mediterranean region (3-55%, 95% CI:
0-37-9-37), and the South-East Asia region (2:19%, 95% CI: 1-04-3-68) had the highest
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prevalence for suicide, with the Western-Pacific region (1-16%, 95% CI: 0-00-4-67) and the
Africa region (0-65%, 95% CI: 0-45-0-88) having the lowest.

Interpretation—The available data suggest a modest contribution of injuries and suicide to
pregnancy-related mortality in LMIC with wide regional variations. However, this study may have
underestimated suicide deaths due to lack of recognition and inclusion of these causes in eligible
studies. We recommend that injury-related and other co-incidental causes of death are included in
the WHO definition of maternal mortality to promote measurement and effective intervention for
reduction of maternal mortality in LMIC.

Introduction

According to the Global Burden of Disease study, suicide is the fourth leading cause of
death for women aged 15-49 years worldwidel, and has been identified as one of the major
killers of young women in low and middle-income countries (LMIC).2-5 Despite the
importance of suicide as a cause of death in women of reproductive age, the proportion of
pregnancy-related deaths attributable to suicide in LMIC is unknown. This is principally
because suicide deaths along with other coincidental causes of death have conventionally
not been considered in the WHO definition of maternal mortality, and included direct and
indirect obstetric causes of death only.” This is in contrast to the definition of pregnancy-
related mortality, which considers all maternal mortality causes in addition to coincidental
causes of deaths such as injuries. However, some maternal mortality studies recognize
suicide as a cause of maternal mortality, arguing that it can be a fatal outcome of perinatal or
postpartum mental illness and have advocated that it should therefore be considered as an
indirect cause of maternal death.8-11 The WHO, in its revision of the causes of maternal
mortality for the new ICD-XI, have recently discussed that point and proposed that all
antepartum and postpartum suicide deaths should from now on be included as direct
obstetric deaths.1?

Depression during pregnancy and postpartum, a major risk factor for suicidel3, is highly
prevalent in LMIC, and it is in these settings where the highest rates of postpartum
depression have been observed affecting up to 20% of all mothers.2:14 Unfortunately, in
many of these regions, the coverage of vital registration is poor and cause of death data is
often collected via verbal autopsies (VA) requesting relatives to provide information on the
circumstances surrounding the death. The validity of such VA methods is questionable with
regards to suicide deaths as suicide is criminalized in some societies, and is associated with
stigma.3 Misclassification of suicide deaths as accidental causes of death may therefore be
common.3:15-18

We conducted a systematic review and meta-analysis on the contribution of suicide to
pregnancy-related mortality in LMIC. Due to the possible misclassification of suicide deaths
as unintentional injuries, we also estimated pregnancy-related mortality attributable to
injuries, providing an upper uncertainty limit of suicide deaths.
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Methods

Search strategy and selection criteria

The following databases were searched to identify population-based studies reporting the
proportion of maternal or pregnancy-related deaths attributable to injuries and/or suicides:
Medline, EMBASE, Global Health, Popline, Latin American and Caribbean Health Science
Information, African Index Medicus, Index Medicus for the Eastern Mediterranean Region
and Index Medicus for the South-East Asian Region. Databases were searched from January
1, 1994, when the current International Classification of Disease (ICD-10) was introduced,’
until September 1, 2013. The search strategy was not restricted by language and was
developed with an information scientist. Search terms for maternal/pregnancy were
combined with search terms for cause of death, injury-specific causes of deaths (e.g.
drowning) and suicide, as well as a list of LMIC based on the world bank list of economies,
July 201219 (see appendix | for the full search strategy). To identify grey literature such as
confidential enquiries into maternal deaths or other global or country-specific reports on
maternal mortality and causes of death, web-based searches were conducted. In addition, the
websites of international organizations (WHO, UNICEF, UNFPA, UN Women, the World
Bank) and the biographies of eligible papers were searched for additional studies. Finally,
authors of eligible papers were contacted to identify additional studies.

The first author (DF) carried out the literature search. All titles and abstracts from the
selected databases were screened independently by two reviewers (DF, CC) who selected
papers for full text screening. Full texts were independently assessed by the same reviewers;
in case of disagreement a third author was consulted (CR) and a decision agreed by
consensus. The paper had to meet the following inclusion criteria: (1) be a population-based
study reporting maternal or pregnancy-related deaths by cause and designed to capture all
deaths in the respective area; (2) report the proportion of pregnancy-related/maternal deaths
attributable to suicide or injuries; (3) be conducted in a LMIC; (4) include any data from
1994 onwards. Studies were excluded if one or more of the above mentioned criteria were
not met. The full list of inclusion and exclusion criteria are included in appendix II.

Data extraction and quality assessment

Data from eligible papers were double extracted by two authors (DF, CC) on the study
setting (country, region), study design (study population and age, type of study design, data
sources, years of data collection), outcome measures (denominator: number of maternal
deaths, number of pregnancy-related deaths; numerator: number of cases for discrete
categories of injuries including suicide and specific causes of intentional and unintentional
injuries); and definition of the denominator (maternal or pregnancy-related mortality) and
numerator (injuries). We followed the criteria of Khan et al2% and Grollman and
Ronsmans?! to investigate the study’s internal validity. Two authors (DF, CC) then
independently assessed the study’s internal validity and overall level of risk of bias firstly,
concerning the quality of methods which have been used for death ascertainment and 5
secondly, concerning the completeness of cause of death assignation. Low, medium and
high level of risk was assigned according to table 1 (table adapted from Grollman and
Ronsmans, 2013).21
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Statistical analysis

Two separate meta-analyses, one of the prevalence of suicide deaths and one of the
prevalence of injury-related deaths (including suicide) were undertaken. To take account of
possible misclassification of suicide as injury, we also conducted a sensitivity analysis by
adding all common methods of suicide (i.e. falls, drowning, poisoning and burns)315-18
among women in LMIC which were reported as injuries to suicide. All these meta-analyses
were repeated excluding studies with a small sample size (<50 pregnancy-related deaths).

Forest plots were generated to present the study-specific and pooled prevalence of deaths
from suicide and injury among all maternal/pregnancy-related deaths with 95% confidence
intervals. Prevalence estimates were also stratified by WHO region: the Americas (AMRO),
Africa (AFRO), Eastern-Mediterranean region (EMRO), Europe (EURO), South-East Asia
(SEAROQ), and the Western Pacific region (WPRQO). Statistical analyses were conducted
using R Studio (version 3.0.2).22 Proportions were transformed prior to meta-analysis using
the Freeman-Tukey double arcsine transformation for variance stabilization.23 Meta-
analyses were conducted using the DerSimonian-Laird random-effects model,24 and the
pooled proportions were back-transformed to the original scale. Use of the random-effects
model means the summary proportions should be interpreted as an average of the study
proportions which are genuinely different from one another. Between-study heterogeneity
was assessed by using the 12 statistic, which is expressed as a percentage with 25%, 50%,
and 75% being generally considered as representing low, moderate or high heterogeneity,
respectively.2> The p-value from Cochrane’s test of heterogeneity is also reported.

Role of the funding source

Results

The funders had no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript. Research reported in this publication was supported by the
National Institute of Mental Health of the National Institutes of Health under award number
1U19MHO095687-01. Daniela Fuhr and SihamSikander are funded by the National Institute
of Mental Health. Clara Calvert is funded by the UK Economic and Social Research
Council, CarineRonsmans by the London School of Hygiene and Tropical Medicine, Prabha
Chandra by the National Institute of Mental Health and Neurosciences, Mary De Silva is
funded by an LSHTM/Wellcome Trust Fellowship, and Vikram Patel by a Wellcome Trust
Senior Research Fellowship in Clinical Science.

We identified 6411 unique records from database searching (figure 1). 360 full texts were
screened and 36 studies (24 research papers, 12 grey literature studies) met our eligibility
criteria. Out of the 324 studies which did not meet the inclusion criteria, 140 studies did not
report causes of death while 50 studies did report causes but excluded suicide and injury
deaths.

Table 2 describes the 36 studies included in the review. Studies were from 21 countries and
6 WHO regions (8 from AMRO, 9 from AFRO, 4 from EMRO, 1 from EURO, 7 from
SEARO, and 3 from WPRO). Thirteen studies reported national data26-37 and 23 studies
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reported sub-national data.38-60The majority of studies (n=32) reported pregnancy-related
deaths while three studies reported maternal deaths.246:51 Studies were published in
English, Spanish and Portuguese.

Multiple methods were used to collect information on the number of maternal or pregnancy-
related deaths. Six studies used reproductive-age mortality surveys (RAMOS)?26:27.38:45,53,59
and eleven studies used routine data from multiple sources such as local registries, hospital-
based records, data of management information systems and/or by conducting interviews
with health attendants.29.30.44.46,49,51,52,54,55,58,60 Ejght confidential enquiries into maternal
deaths enumerated deaths from facility-based records.31-36:56.57 Three studies used data
from a national maternal mortality surveillance system.37:50 Two studies conducted key-
informant surveys in the community39-48 while three studies used data from household
censuses.28:40.61 Three studies followed up a cohort of women#14247 one of which obtained
cohort data from a community-based trial.#2

Seventeen studies conducted VA to assign causes of deaths,28-30,39-43,45,47-50,53,54,59,60
Nine of these used a consensus panel consisting of medical staff or health researchers to
agree on the cause of death28-30.39.42.454849,60 \yhile six did not specify whether a
consensus panel was used or not.41:47:50.53,54.59 Tyyo VA studies interpreted data using Inter
VA-models.4043 All other studies (n=19) used reviews of physicians and/or other health
professionals to establish the cause of the pregnancy-related deaths by using RAMOS
(n=3)27:3844 routine data (n=6)30:46:51.52.55.58 g rveillance3’ or confidential enquiries
(n=8)31-3656.57 \hile one study asked relatives what the cause of death was.26

Twelve studies were assessed to be at high risk of bias as selective information on the
number of deaths has been sought by using single data sources or confidential enquiries
using facility-based data only. Fifteen studies were at low risk of bias because they used
RAMOS, censuses, cohort studies or comprehensive sources of household ascertainment to
identify pregnancy-related deaths. Completeness of cause of death assignation was generally
high. There were only six studies where more than 10% of deaths were of unknown
cause,?0:42:47.49,56.57 \while for three studies no information on the completeness of cause of
death assignation could be obtained.4346:52

Pregnancy-related deaths/maternal deaths attributable to injuries

Appendix 1l summarizes the number of pregnancy-related deaths, maternal deaths,
intentional and unintentional injuries reported by each study while figure 2 presents the
prevalence of pregnancy-related deaths/maternal deaths attributable to injuries, overall and
stratified by region.

All studies reported deaths from injuries. Across all studies, 24021 pregnancy-related
deaths/maternal deaths were reported out of which 868 deaths were attributed to intentional
(suicide, violence, homicide, other injuries such as stab wound) or unintentional injuries
(road traffic accident, fall, drowning, poisoning, burn, other injuries such as snake bite or
trauma). The pooled prevalence was 5-06% (95% Cl: 3-72-6-58; 12=94.9%, tau? p-value:
p<0.0001). Individual estimates of the prevalence of injury ranged from 0% in Vietnam®® to
23-08% in Argentina.>3 Across the regions, the highest prevalence was found in AMRO in
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which 10-14% of pregnancy-related deaths were attributable to injuries (95% CI: 6-29—
14-72; 12= 85.7%, tau? p-value: p<0.0001). The second highest pooled prevalence was found
in EMRO (6:31%; 95% CI: 0-96-15-51; 2= 96-2%, tau? p-value: p=0.0001), followed by
EURO/Russia (5:03%; 95% ClI: 2-24-8.78, estimate based on one study only). SEARO had
a pooled prevalence of 4-50% (95% CI: 2:90-6-40; 12= 72.2%, tau? p-value: p<0.0001).
WPRO’s pooled prevalence was 3-94% (95% ClI: 0-00-14-70; 12= 96-5%, tau? p-value:
p<0.0001) and AFRO’s was 2-70% (95% CI: 1.52—4-19; 12= 95.3%, tau? p-value:
p<0.0001). All estimates were associated with high between-study heterogeneity.

The pooled prevalence dropped slightly when restricting to studies which included at least
50 deaths (4.62%, 95% Cl: 3.33-6.08; 12=95.2%, tau? p-value: p<0.0001)(Appendix IV.I).

Pregnancy-related/maternal deaths attributable to suicide

25 studies reported deaths from suicide including 21317 pregnancy-related/maternal deaths
and 155 suicide-related deaths. Figure 3 presents the prevalence of pregnancy-related/
maternal deaths attributable to suicide, overall and stratified by region. The prevalence of
pregnancy-related deaths assigned to suicide ranged from 0% in South Africa3® and
Vietnam®? to 23-08% in Argentina (all injury deaths reported in the Argentina study are
suicide deaths).>3 The pooled prevalence for suicide-related deaths was 1-00% (95% ClI:
0-54-1-57). There was strong evidence for between-study heterogeneity (12=87-2%, tau? p-
value: p<0.0001).

AMRO had the highest pooled prevalence of suicide-related deaths across the regions with
3-03% (95% Cl: 1-20-5-49; 12=73.-9%, tau? p-value: p<0.0008). The single based estimate
for EURO/Russia was 5:03% (95% CI: 2:24-8.78). SEARO had a pooled suicide prevalence
of 1.91% (95% CI: 1.04-3-00; 12=26-5%, tau? p-value: p=0.2264). The pooled prevalence
for suicide was lowest in EMRO (0-44%, 95% Cl: 0-10-0.95; 12=0%, tau? p-value:
p<0.436), AFRO (0-31%, 95% CI: 0-14-0-55; 12=71.5%, tau? p-value: p<0.0036), and
WPRO (0-24%, 95% CI: 0-00-1-12; 12=60-5%, tau? p-value: p=0.1115).

When only studies with at least 50 deaths were included in the meta-analysis, 0.92% of
deaths were attributed to suicide (95% CI: 0-53—-1.40; 12=86-0%, tau? p-value: p<0.0001)
(Appendix IV.11.

Figure 4 presents the prevalence of pregnancy-related/maternal deaths attributable to
suicide, pooling suicide, falls, drowning, poisoning and burns. The overall prevalence of
deaths attributable to suicide increased to 1-68% (95% Cl: 1.09-2-37; 12=86-8%, tau? p-
value: p<0.0001). The highest increase in prevalence was seen in EMRO (3-:55%, 95% CI:
0-37-9-37; 12=93: 4%, tau? p-value: p<0.0001), followed by WPRO (1-16%, 95% CI: 0-00—
4-67; 12=87-6%, tau? p-value: p=0.0003), AFRO (0-65%, 95% CI: 0-45-0-88; 12=49.0%, tau?
p-value: p=0.0672) and SEARO (2:19%, 95% CI: 1.04-3-66; 12=48-1%, tau? p-value:
p=0.061). The prevalence in AMRO and EURO/Russia did not change.

The pooled prevalence of deaths attributed to suicide, falls, drowning, poisoning and burns
was estimated to be 1.52% (95% CI: 1.01-2.12; 12=86-2%, tau? p-value: p<0.0001) after
restricting to studies with more than 50 deaths (Appendix IV.I11).
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Discussion

Our systematic review of the proportion of maternal and pregnancy-related deaths in LMIC
that are attributable to injury or suicide found that about 1 in 20 pregnancy-related deaths are
due to injuries and 1 in 100 are due to suicide. There was large variation between regions,
with those regions which have overall low rates of pregnancy-related mortality such as
AMRO and EMRO showing the highest prevalence of pregnancy-related deaths due to
injuries. The prevalence of deaths due to injuries was lowest in WPRO and AFRO. For
suicide, the highest prevalence of pregnancy-related deaths was found in AMRO, with
AFRO, EMRO and WPRO being low in prevalence. Counting certain unintentional injuries
as suicide deaths to adjust for possible misclassification increased the overall proportion of
deaths attributable to suicide from 1.0% to 1-7%. This figure represents the upper
uncertainty limit for the estimate of suicide deaths.

This is the first systematic review investigating the contribution of suicide and injuries to
pregnancy-related mortality in LMIC, and thus we are unable to compare our findings to
estimates reported in previous studies. The most recent systematic review of the causes of
maternal deaths, for example, excluded suicide as a cause of death.20 Comparing the results
for suicide with the WHO estimates of the prevalence of deaths due to intentional self-harm
among all deaths in women of reproductive age for 201152 shows that our results are
considerably lower than the GBD estimates, especially for SEARO and WPRO. In SEARO
and WPRO, the GBD study reports that 9-:1% and 7-8% of deaths in women of reproductive
age are due to suicide, compared to 2:2% and 1-2% of pregnancy-related deaths in our
sensitivity analysis. For the other regions our estimates among pregnant and postpartum
women are similar to those among women of reproductive age as reported in the GBD (data
not shown).

A lower rate of suicide mortality among pregnant women and women in the postpartum is a
finding which is not surprising. Women in pregnancy and in the postpartum may have a high
prevalence of depression and are at risk of suicide, however, the risk to die from injuries and
suicide is still reported to be higher among women who are not pregnant and not in the
postpartum period.13:63 This finding is even found in settings with very good cause of death
ascertainment, such as in the UK confidential enquiries, and has been attributed in part to the
fact that women who become pregnant are healthier than the general population of non-
pregnant women.54 Similarly, in a demographic surveillance site in Bangladesh, violent
deaths were not more common in pregnant women compared to women who were not
pregnant, except for pregnant adolescents in which a higher rate to die from suicide and
injuries has been observed(the higher number of injuries among pregnant adolescents has
largely been explained by the high number of unwanted pregnancies in unmarried young
girls).55 Studies on injuries comparing pregnant and postpartum women with women of
childbearing age are however limited and more research on this topic would be needed to
ascertain and confirm injury rates between these two groups.

Our study has some limitations, and our estimates may not represent the true proportion of
deaths attributable to suicide or injuries among pregnant/postpartum women in LMIC. This
is supported by recent evidence from Sri Lanka which indicated that suicide may account for
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a significant proportion of pregnancy-related mortality (18% of pregnancy-related mortality)
if suicide deaths are properly classified and reported.18 Although we conducted a sensitivity
analysis and considered, for example, deaths from poisonings to provoke an abortion4’ as
suicide deaths (abortion-related suicides are common in countries in which abortion is
illegal3847:53) it is likely that we still have underestimated rather than overestimated the
proportion of pregnancy-related deaths due to suicide and injuries for several reasons: First,
50 maternal mortality studies with good cause of death data had to be excluded from our
review because no data on injuries were reported. This deliberate exclusion of injuries as a
cause of death limited our ability to accurately assess the magnitude of the problem. Second,
some regional estimates were based on very few countries, thereby affecting the
generalizability of the estimates. There is a need to conduct additional studies within regions
to arrive at representative regional estimates. Third, although we only included population-
based studies, some studies relied on selective and largely facility-based data sources to
enumerate pregnancy-related deaths, and suicide deaths which may have occurred in the
community may have been missed in these studies. Fourth, deaths from suicide or homicide
are difficult to ascertain. Medical records may not be available, or if available may not
mention the cause of death. Cause of death assignation may also be hampered by
misreporting of suicide deaths from families and relatives. Suicide is a crime in many LMIC
and associated with great stigma.315 Due to the fear of legal consequences, families tend to
conceal suicide deaths, especially among unmarried women, resulting in misclassification of
suicide into unintentional injuries or other causes of death.3:38:47.51 Fifth, verbal autopsy is
an imprecise instrument and deaths which were assigned as having an unknown cause of
death were included in our estimates. It is therefore possible that missing causes of death
have disproportionally included injuries which may have biased our results towards a lower
bound estimate. Finally, there was extensive between-study heterogeneity in some of our
estimates, and so the summary proportions should be interpreted with caution. It is likely
that some of this heterogeneity is driven by methodological differences between studies in,
for example, length of postpartum follow-up or study quality.

This review has important implications for the measurement of maternal mortality. The
exclusion of injuries from the ICD-10 definition of maternal death has clearly been met with
unease since a number of studies in this review considered suicide as an indirect maternal
death?7:46:51 although no study classified suicide as direct obstetric as recommended in the
latest WHO revision of causes of maternal death for ICD-11.12 One study went even further
by only considering postpartum suicide as directly attributable to pregnancy, while antenatal
suicide was thought to be coincidental to pregnancy.2® Although a substantial number of
LMIC will not meet the target for reducing maternal mortality by 2015 as outlined in the
Millennium Development Goals®6, many LMIC are undergoing an epidemiological
transition with the number of direct obstetric causes decreasing.%6:67 It is plausible that
injury and co-incidental deaths might therefore become more prominent in the future. In
high-income countries like the UK, and more developed regions of LMIC, suicide and
injuries are already one of the major causes of maternal deaths.%-11.18 Pregnancy-related
mortality including all deaths in pregnancy regardless of attribution might therefore be a
more suitable indicator for monitoring progress on improving maternal health outcomes than
using the orthodox definition of maternal mortality. To improve recognition and
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measurement of suicide and injury deaths among pregnant women and women in the
postpartum, there needs to be increased awareness in health departments and among
researchers conducting VA on mental illness, suicide and injuries in increasing the risk of
pregnancy-related mortality. High quality data, incorporating facility and community-based
data is urgently needed to understand the magnitude of coincidental causes of deaths in
pregnancy-related mortality in LMIC.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Panel: Research in context
Systematic review

We conducted a systematic review of the literature, and reviewed maternal mortality
studies of LMIC of the last 20 years. This included a review of grey literature such as
confidential enquiries into maternal deaths and maternal mortality reports from
international organizations. Study quality was evaluated by assessing the quality of
methods of death ascertainment and completeness of cause of death assignation,
according to criteria of Grollman and Ronsmans.2!

Interpretation

To the best of our knowledge, this is the first systematic review on the contribution of
suicide and injuries to pregnancy-related mortality in LMIC. Our findings show that
suicide and injuries contribute to pregnancy-related mortality with 1 in 20 pregnancy-
related deaths resulting from these causes.. Coincidental causes of deaths should be
included in the ICD-10 coding of maternal deaths to promote recognition, awareness and
effective interventions for reduction of maternal mortality in LMIC.
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8737 records identified
from database

searching

15 records identified 30 records identified
from hand search of through grey literature

bibliographies of searching (including
eligible papers confidential enquiries)

2371 duplicates
excluded

8782 records identified

6051 records excluded

6411 titles/abstracts
double screened

324 papers excluded:

* Population not pregnant women: 9
* Study not population-based: 100
*No cause of death data presented in paper: 140
*Injury/suicide deaths purposively excluded : 50
*Data pre-1994: 16

*Data refers to high-income country only: 9

360 full text papers
double screened

36 studies included in
quantitative synthesis

Figure 1.
Selection of studies
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Proportion of pregnancy-related deaths/maternal deaths attributable to injuries
Footnote: The discrepancy in the pooled and individual estimate for the single study in the

EURO region arises as the exact binomial confidence interval for single studies is shown,
while the normal approximation is used to calculate the confidence interval in the random

effects meta-analysis.
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Figure 3.
Proportion of pregnancy-related deaths/maternal deaths attributable to suicide
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95% Cl Weight
[0.01; 1.73] 44%
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[0.20; 0.65] 5.8%
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Footnote: The discrepancy in the pooled and individual estimate for the single study in the
EURO region arises as the exact binomial confidence interval for single studies is shown,
while the normal approximation is used to calculate the confidence interval in the random

effects meta-analysis.
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Figure 4.
Proportion of pregnancy-related deaths/maternal deaths attributable to suicide, falls,

drowning, poisoning and burns

Footnote: The discrepancy in the pooled and individual estimate for the single study in the
EURO region arises as the exact binomial confidence interval for single studies is shown,

while the normal approximation is used to calculate the confidence interval in the random

effects meta-analysis.
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Table 1
Quality assessment criteria
Level of Quality of method Completeness of
risk of death cause-of-death
ascertainment assignation
Low Cohort/prospective surveillance; RAMOS */survey using multiple data sources of Causes assigned to 290% of deaths

household ascertainment; census

Medium RAMOS*/survey using limited data sources (e.g. facility records, key informants);

Causes assigned to 75-90% of deaths

High Selective routine reporting using single data sources such as hospital records/deaths
certificates with no assessment of completeness possible

Causes assigned to <75% of deaths

Grollman and Ronsmans, 2013, adapted table[21];

*
RAMOS (Reproductive Age Mortality Study)
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