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1 | INTRODUCTION

The Global Burden of Disease (GBD) study group estimated that
in 2013 alone, maternal conditions contributed to 18 027 800

Abstract

Background: Estimates of the burden of maternal morbidity are patchy.

Objective: To conduct a systematic review of systematic reviews of maternal conditions
to: (1) make available the most up-to-date frequency estimates; (2) identify which condi-
tions do not have reliable estimates; and (3) scrutinize the quality of the available reviews.
Search strategy: We searched Embase, MEDLINE, and CINAHL, combining terms for
pregnancy, frequency (e.g. prevalence, incidence), publication type, and specific terms
for each of 121 conditions.

Selection criteria: We included peer-reviewed systematic reviews aiming to estimate
the frequency of at least one of the conditions in WHO's list of maternal morbidities,
with estimates from at least two countries.

Data collection and analysis: We present the frequency estimates with their uncer-
tainty bounds by condition, region, and pregnancy/postpartum period. We also assess
and present information on the quality of the systematic reviews.

Main results: Out of 11 930 found, 48 reviews were selected and one more was added.
From 49 reviews we extracted 34 direct and 60 indirect frequency estimates covering
35 conditions. No review was available for 71% of the conditions on the WHO list. The
extracted estimates show substantial maternal morbidity, spanning the time before
and beyond childbirth. There were several gaps in the quality of the reviews. Notably,
one-third of the estimates were based only on facility-based studies.

Conclusions: Good-quality systematic reviews are needed for several conditions, as a

research priority.
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disability-adjusted life years, including morbidity from hemorrhage,
infection, hypertension, abortion complications, obstructed labor, late
and indirect maternal deaths, and those deaths aggravated by HIV.! A

recent publication suggested that the five main direct obstetric causes
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of morbidity resulted in 27 million morbid episodes in 2015.2 These
sources, however, underestimate the true burden of disease attrib-
utable to pregnancy-related conditions as they include only a few
maternal conditions.® They ignore common conditions, such as post-
partum depression,® and mild but prevalent conditions, such as urinary
incontinence that affects over one-third of the pregnant population in
Europe alone.*

The WHO recently published a comprehensive list of maternal
morbidities, comprising 121 direct and indirect conditions.® This list
provides an important framework to understand what conditions con-
stitute maternal morbidity, although the extent to which each of the
listed morbidities contributes to the total burden remains unclear.?
Addressing this gap in our knowledge is necessary to better prioritize
conditions for intervention. Furthermore, identifying the conditions
that we know the least about is also important so they can be included
in the future research agenda.?

The aim of this systematic review is to identify existing systematic
reviews quantifying the burden of each of the conditions identified
in WHO's list of maternal morbidities. Compiling this information will
enable us to: (1) make available the most up-to-date frequency (e.g.
prevalence, incidence) estimates on each maternal condition; (2) iden-
tify which conditions lack reliable estimates; and (3) discuss the quality
of the systematic reviews and the reliability of the available estimates.

2 | MATERIALS AND METHODS

2.1 | Search strategy

We conducted a systematic search in Embase, MEDLINE, and the
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
using a combination of free text terms and Medical Subject Headings
(MeSH terms). We combined terms for the following domains:
pregnancy (e.g. maternal, antenatal), frequency of the disease (e.g.
prevalence, incidence), publication type (e.g. systematic review, meta-
analysis), and specific terms for each of the 121 conditions described
in the WHO maternal morbidity list by Chou et al.®> The search strat-
egy was prepared by AL, CC, and GG, with input from VF, SW, and an
experienced librarian. The complete strategy is provided in Appendix
S1. The search was restricted to humans and there were no language
restrictions. The search was last run on July 23, 2016. In addition, we
included further relevant systematic reviews known to the authors
of this paper but not identified by the search, and we searched the
reference lists of eligible studies. We used the MOOSE guidelines for
conducting systematic reviews of observational studies to carry out

and report on this review.®

2.2 | Inclusion and exclusion criteria for selection of
systematic reviews

We included peer-reviewed systematic reviews that aimed to esti-
mate the frequency of at least one of the maternal conditions listed in
Chou et al.® and which included estimates from at least two countries.
The latter was a way to ensure we included estimates representing a

region rather than a specific country. We included systematic reviews
that included at least one paper published in or after 2006, as an
attempt to provide recent estimates.

We excluded papers that: (1) did not mention frequency of the
outcome among pregnant women in the abstract; (2) only reviewed
studies for certain subgroups (e.g. rural women, or women with a spe-
cific health condition, women giving birth to twins, or women with a
previous cesarean delivery); (3) focused only on risk factors or con-
sequences of a certain maternal condition; (4) were not systematic
reviews; (5) primarily included interventions for or investigated the
effect of a single individual characteristic of the relevant maternal
conditions; (6) were not possible to access in full; and (7) provided
insufficient information on their inclusion and exclusion criteria in the
text and the authors did not provide this information after we had

attempted to contact them twice.

2.3 | Data extraction

Data extraction from eligible reviews was carried out at two levels:
(1) information on the overall paper; and (2) the specific frequency
estimate. We did not extract information from the primary studies
included in the eligible systematic reviews. For the study selection of
the systematic reviews, one author (AL) screened titles and abstracts,
and 10% of these were also screened by GG.

During the first level of data extraction, either AL, GG, or CC
extracted data from eligible reviews such as the region reviewed,
the databases searched, and the inclusion criteria applied for study
selection. We also extracted detailed information on the quality of the
systematic reviews. This was performed by AL with double extraction
of 50% of the reviews (by GG). To assess the quality, we adapted the
quality assessment tool for assessing systematic reviews proposed
by Mann et al.,” which is a modified version of the Overview Quality
Assessment Questionnaire (OQAQ). Our adaptations included a ques-
tion on whether authors clearly specified the source of the data—
whether hospital, population, or unknown—and whether the search
strategy was clearly laid out. The details on the modified OQAQ tool
we used (which included 13 criteria) and the way we scored against
it are available in Appendix S2. We did not provide numerical sum-
mary quality scores for each eligible review because these could mask
the relative importance of the different quality indicators. Instead, we
used a traffic light system, and we calculated the overall proportion of
articles scoring a specific color (e.g. green) for each question.

For the second level of data extraction, either GG or AL extracted
the frequency estimates together with information on whether these
were population- or facility-based, the denominator for each, the
countries they represented, the type of estimate (i.e. incidence or
prevalence), and the diagnostic tools used for case ascertainment.
Estimates were classified as population based if: (1) authors clearly
said they were population based, or (2) the sample was recruited from
facilities in countries where virtually all deliveries happen in facilities.
For 50% of the papers included, we carried out double extraction of
the frequency estimates and their details. Any discrepancies were
resolved through discussion.
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To select “the best” estimates to extract from systematic reviews
where several frequency estimates were presented, we established

the following rules that were applied in hierarchical order:

1. Select population-based estimates over (a) facility-based esti-
mates, or (b) estimates combining both facility- and popula-
tion-based estimates.

2. When both pooled estimates (i.e. a weighted average) and the
range of estimates from individual studies were provided, extract
the pooled estimate.

3. Select estimates covering the widest geographical area.

4. Select the most recent estimates, in terms of data capture period.

For example, if a review reported a frequency estimate based on
community-based studies and a separate estimate for facility-based
studies, then we only extracted the estimate based on the community-
based studies. If a study reported weighted means based only on facility-
based studies separately for West Africa and for the whole of the African
continent, then we selected only the estimate for Africa.

Estimates from systematic reviews where only a single study was
identified are equivalent to reporting estimates from a single primary
study; therefore, for the purposes of reporting estimates of maternal
morbidity, we did not include estimates from such systematic reviews.
For any reviews that were eligible based on our inclusion and exclusion
criteria, but from which we could not extract a frequency estimate, we
have included the paper in the main description but we do not report

an estimate from it.

2.4 | Analysis

We transformed all estimates into percentages for presentation and
comparison. For a particular review and each condition reported on,
we present the frequency and the type of estimate (prevalence or
incidence), the uncertainty range, region, pregnancy period, diag-
nostic tools, and data source (facility- vs population-based). We
report the region (or group of countries) for each estimate based
on the countries covered by the primary studies included in the sys-
tematic review, which underpin each estimate. For those conditions
reported by multiple eligible systematic reviews, we present esti-
mates from each of those reviews. If those reviews reporting on the
same condition included some of the same primary studies, we did
not choose between the reviews because each review had distinct
inclusion/exclusion criteria; for example, some reviews focused on
certain countries or study designs. If a systematic review reported
on multiple conditions of interest, we extracted estimates for each

of these conditions.

3 | RESULTS

We identified 11 930 results from searches across Embase, MEDLINE,
and CINAHL, of which 3481 were duplicates and 8302 were unrelated
to the topic of interest after screening the title and abstract (Fig. 1). A

total of 150 papers were selected for full-text review, of which three
were added to the search results based on our previous knowledge.
Full-text review led to the exclusion of 102 papers for the reasons
stated in Figure 1, including four articles that were excluded because
they only reported composite outcomes, aggregating the frequency
of multiple conditions in the WHO list.3"1* We selected 48 eligible
systematic reviews, and from searching their references we found one
more. From these 49 eligible reviews, we extracted 34 direct and 60
indirect frequency estimates covering 35 conditions. The full list of

included papers is provided in Appendix S3.

3.1 | Availability of systematic reviews

We found that for 71% of conditions in the WHO list by Chou et al.®
there was no systematic review available (Appendix S3). The sys-
tematic reviews we found covered a substantial proportion (36%) of
direct and coincidental maternal conditions, as well as several mental
disorders (63%), and maternal infectious and parasitic diseases (46%).
Under the direct morbidity umbrella, our search did not yield any sys-
tematic review for three categories: (1) pregnancy-related infection,
such as puerperal sepsis or mastitis; (2) cardiovascular obstetric com-
plications such as peripartum cardiomyopathy; and (3) complications
related to anesthesia.

In addition, we did not find any eligible systematic reviews for
nine indirect morbidity categories listed by Chou et al.,® as outlined
in full in Appendix S3. For example, none were found in the category
called “Other maternal diseases classifiable elsewhere but complicat-
ing pregnancy, childbirth and the puerperium,” which includes ane-
mia, and we also found none under “Diseases of the musculoskeletal
system and connective tissue,” including back pain. A systematic
review on anemia was not considered eligible because it aimed to
review primary studies investigating the risk factors for anemia,
therefore excluding studies that investigated the frequency of ane-
mia but did not report on effect-size estimates of risk factors.?

Some conditions had multiple available systematic reviews. The
highest number was identified for gestational diabetes (eight system-
atic reviews),**"2° followed by infectious hepatitis, intimate partner
violence, and postpartum depression, with four systematic reviews
each. Although two systematic reviews were eligible and included,
we have not reported frequency estimates for these because either
the estimates were based on only one study per condition,?! or they
reviewed a variety of conditions and denominators that were difficult
to combine to present summary estimates here??; details are provided
in Appendix S3.

3.2 | Characteristics of available systematic reviews

Details of the 94 frequency estimates extracted, including the denom-
inator and the geographical area for each are presented by pregnancy
period and by type of estimate in Table 1 (direct maternal morbidities)
and Table 2 (indirect maternal morbidities). The systematic reviews
used several types of prevalence (n=77) or incidence (n=17) estimates,
including ranges, weighted means, crude means, and medians. The
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11930 identified by search
carried out on July 23, 2016
(restricted to humans)

l%

8449 titles and abstracts
reviewed

3481 articles excluded:
duplication

8302 articles excluded from
titles/abstract review

147 articles selected for full
text review

102 articles excluded:
16 latest included study

3 articles from authors’

published before 2006
or no information on
dates

6 specific subgroups of
population

1 review of reviews

previous knowledge

1 article found in
references of included
article

41 no frequency of
outcome among
pregnant women

6 no outcome of interest
17 nonsystematic
review

2 could not get copy of
article

6 only conference
abstracts

3 authors did not reply
4 had a composite
outcome

49 articles included

FIGURE 1 Study selection for inclusion in the systematic review.

denominator varied according to the condition and the authors, and
generally included births, pregnancies, deliveries, women of reproduc-
tive age (for fistula), and person-years at risk (for HIV). Further details
about the estimates are in Tables 1 and 2, and additional details are
provided in Appendix S4.

The systematic reviews covered different geographical and eco-
nomic areas, e.g. the world, high-income countries (HICs), low- and
middle-income countries (LMICs), or specific regions (Africa, Asia,
Europe, etc.). Of the estimates we extracted, 17 (18%) were based on
only two countries or it was not clear from the paper how many coun-
tries were included. Among the frequency estimates that included
worldwide studies, the median number of countries contributing data
was 10 (interquartile range, 7.5-20.5). Sub-Saharan Africa was the
world region with the highest number of specifically dedicated sys-
tematic reviews (n=9).

Tables 1 and 2 describe the outcome assessment method behind
each estimate. Information on assessment method at the estimate
level was often scarce and poorly described. For direct morbidity
estimates, the information on the assessment method underlying the
estimates was unclear in five systematic reviews.123-26 |n addition,
some studies used assessment methods that are prone to bias. To take

.18

the example of gestational diabetes, Schneider et a and Hunt and

Schuller ¥ included primary studies that used self-report. Zhu and

Zhang,20 on the other hand, reported clearly on diagnostic criteria at

the estimate level.

3.3 | Quality of systematic reviews

There was much variation in the quality of the 49 systematic reviews,
including some examples of excellent methodology and reporting.?’~%’
Some aspects of quality were often found to be particularly poor, includ-
ing insufficient reporting and methodological gaps (Fig. 2). For example,
only 19 (39%) of the systematic reviews explicitly reported their lan-
guage exclusions and the inclusion of grey literature, and only 21 (43%)
provided a detailed description of the primary studies. Furthermore, for
16 (33%) of the reviews we did not have sufficient details on the data
extraction process (e.g. use of independent extraction).

Information on data collection and sources was also lacking in
many cases: for 19 (56%) of the direct morbidity estimates and 18
(30%) of the indirect estimates there was insufficient information
to assess whether the data were from population- or facility-based
sources. Overall, 32 (34%) of the estimates extracted included data
from facility-based studies. Facility-based studies vary in terms of
their representativeness. For example, when reviewing studies of the

|.27

prevalence of malaria, Chico et al.“” included women attending ante-

natal care clinics, a service that currently most African women attend



Gon ETAL.

(sanupuo))

J1e3|2 J0N

9s00n|3

poojq 1se} uo paseq

s|oo030.4d |euoninysul

Suipnpoul ‘ela3d
J1souselp [euaAdS

9Sdsav| pue
vav ‘OHM papnjaul
e1493140 dpysouselq
Jodau-J[es
Suisn Apn3s T papnou|
EEPNIEIEVET
10J 3uISSIW uoLrew.Ioju|

2,UEISNOD
pue Jajuadie)
pue  ‘ueyely
pue ueAlInS,0 ‘OAAN
‘A80]023UA9 pue
$2143935q0 JO A12100S
uedef ‘OHM papnjaul
elia1d snsoudelq
BLI9}LID UMOUUN
Yum Apnis T ‘eliaqud
onsoudelp [elaAsS

Jes|d J0N

Jes|d JoN

salpnis
T¥/LT 104 payiodal Jou
,COBmELCCOu [Calltllie]}

M3IADJ [BDIUI[D

poyzaw
J13sougelp/JUsUISSASSY

Jes|d J0N

Jes|d J0N

sajpueudald

Jeajpun
‘sapueudaid

‘SyHIq aAI

salpueudald

SETREVNIETs)
‘sapueudald

salpueudald

salpueudald

SYHIq aA|
pue sausAlRg

SUMIIG 9AIT

Jojeuiwouaq

J1e3|2 J0N

Jes|d JO0N

uopejndoyd

uope|ndod

Qcorm_:goa

uope|ndod

Jes|d J0N

Jes|d JoN

Dcorm_:goa

uonendod

224nos
uone|ndod

duUd|eAald

dU3|eAald

dU3|eAald

2ouUdjeAd.d

2oUseAdld

JUd|eAald

2oUdjeAald

9oU3eAdld

2oUdjeAald

2oUapIdU|

adAy
Aduanbauy

€T

T

4

9¢c

61

€€

8T

65

v

<S195 e3Ep
10 salpnys
J0 'ON

>S

9T

(014

€T

14

S9L13UN0d
JOON

%90°S

%0C'T

%0169

%CS°0

%09°0

Qjewnss
jul0d

%89'T

%0

%070

%0C'T

%950

%0£°0

%0¢°0

%0599

%570

%SEY'0

|
J19MOT

%10°0T

%06°€T

%SCLT

%0€°¢C

%0L'LT

%0€°CC

%09°€

%0€°CL

%650

%0€°S

Huiy saddn

ueaw
paIySIaM

98uey

98uey

98uey

93uey

93uey
a3el
o8eJane

pajysap
ajel
93esane

pajysap\

ueaw

PaIYSIIM

uelpay

2lewn)ss
jJoadA)

CIIT

ey

SOINT

PHOM

elsy

SOIH

SOIH

PIMOM

PIMOM

SOINT

uoisaa
10 S9L1JUN0d
Jo dnouo

/16102
‘auemin

91710C
‘Aejneseln

61710¢C
‘nunsue)y

£00Z
quny

12102
9s11H

e7¢10C
‘Aspiong

cz€T0C
‘uos.euly

£102
‘uosJeuly

»ET0C
‘lomssai)

4Z10T
J3|py

Jloyny

s93aqelp
|euoye}san

ssjeqelp
|euoneysan)

ssjeqelp
|euoye}san

sa39qeIp
|euoLie}sen

sa3aqelp
|euoyelsan

s933qelp
|euope}san

wnJepiAes3d
sisowaIadAH

3unIWoA
pue easneN

elna.d ejuade|d

(oneu)

suoned|jdwod

uolioge
SI9ASS 9jesun

Adueudaud

uoyipuo)

"sajew3sa Aypiqiow [eusdiew 241 T 319VL



n
=
=
=
[ yze
)
=]

=

o

.

GonN ET AL.

(sanuyuo))
woym
Aq 1o papiodal moy
Je3|2 J0U INQ ‘Uil OE<
Je Joqe| a3e3s pig

woym
AQ 40 papJ0dal Moy
JE3)2 30U INQ ‘UIW OE<
je Joqe| age)s pig

payidads Jou asom
U2IYM JO SWOS ‘elId}Id
srsouselp |eJonds

payidads Jou asom
U2IYM JO SWOS ‘elIa3d
orsouselp |eJonds

9Sdavl

pue OHM pspnpaul
el dppsousdelq

2,1€IsN0D

pue Jajuadie)

‘Ddsavl ‘OaanN

‘OHM pPapnaul
ela1140 spsoudelq

pay1dads jou aiom

U2IYM JO BWOS ‘eliayld
onsouselp |edaAss

payidads Jou asom
U2IYM JO SWOS ‘elId}d
o1souselp |eJands

payidads Jou auam
U2IYM JO SWOS ‘elajld
o1soudelp [elaAsS
sisougelp [ed1ul)d
/Adesayy asoon|3
/31591 ulnsul/1iodaJ-}9s

poyaw
J13sougelp/JuUsWISSASSY

SaLIDAI[DP
leuiSep

SETIEVNIETs)
leuidep

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d JoN

Syyiq
‘sapueudald

Jojeuiwouaq

J1eapd JoN

J1e3|2 J0N

Jes|d JO0N

Jes|d JO0N

Jes|d JO0N

1e3|2 J0N

J1e3|2 J0N

J1e3|2 J0N

Jes|d JoN

uope|ndod

224nos
uone|ndod

2ouapIdUY|

2ouspdUY|

dU3|eAald

20U39|eAald

dU3|eAald

JU3|eAald

dUd|eAald

dUd|eAald

9ousjeAdld

JUd|eAald

adAy
Aduanbauq

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d J0N

Jes|d J0N

LT
<5195 ejep
10 saipnys

J0 'ON

cl

oT

Sa11jUN0d
J0 'ON

%SG T

%L9°C

%0LTT

%0LTT

%068

%06°CT

%0C'1T

%00°L

%08°S

ajewsa
jul0d

%S0T

%00°C

%0S¥

%018

%0¢'8

%078

%01°L

%059

%08'T

%0LT

|
JaMo

%09'Y

%9C°9

%01°'SC

%0€'8T

%056

%05 v7¢

%0991

%06'TT

%0€°¢C

%09°'TT
3w Jaddn

uelpay

ueipay

uelpai

uelpay

uelpaiN

uelpa

uelpa

uelpa

ueipaln

93uey

ajewyss
jJoadA)

SOINT

SOIH

oylded UJIL1SapA

eIsy 3se3 ynos

ey

€LY YHON

pue 3se3 3[ppIA
esuswy
[

pue yinos

ueaqque) pue
ed1IaWy YHOoN

adoun3

SOIH

uoigau
10 S3143un0d
Jo dnoug

ss110C
‘unayd

¢c110C
‘unay)

029102 ‘MYz

02910 ‘NYz

029102 ‘MYz

02910 ‘NYz

029102 ‘Nyz

02910 ‘NYz

029102 ‘Nyz

1¢10C
‘1aplauyds

Joyny

(ulw Og< ‘Joge)
Jo a3e3s pig)
ejuade|d paulelay

(Ul Og< “Joge)
J0 93e3s pig)
ejuade|d paulelay

AJBAI[2p punoay

ssjeqelp
|euoye}san)

ssjeqelp
|euone}saD)

s9jeqelp
|euone}san)

s933qelp
|euoyelssn

sa3aqelp
|euoyelsan

s933qelp
|euoye}san

s93aqelp
|euoyelsan

s933qelp
|euoye}ssn

uonipuod

(penuguod) T 374V1L



Gon ETAL.

(senuyuo))

5z600¢
ueaw ‘ojopn3y wsljoquid
Je3]3 JO0N SaLdAIIRQ uone|ndod duUspidu| € ¢ %99000 %09000 %cL000 Pa1YSISM  EILBWY YHON -9puo) piny spoluwy
papn[aul aJam juaw
-24Nseaw Sso| poojq
10 spoyiawi (salpnis (TW 000T<)
GZ/2) pay1dadsun pue ueaw 06800C 98eysioway
‘@n3aa(gns ‘@A2alqo salRAIIRQ uopendod  9dudjeAdld {7 Jes|d JoN %/9°T %91 %TLT pajySiop PHOAA wnjuedjsod a1anas
papn|aul a19Mm jusw
-24Nseaw sso| poojq
JO spoyiswi (s39s ejep (qw 00013)
69/9) umouun pue ueaw «2C10T a3eyJioway
‘analgns ‘@Andalqo salaAlldg  quoneindod  ddusjeAdld VA Vil %08°C %0%'C %02 pajy3iopA PIHOAA ‘MaAeD  wnjiedisod au9A9S
papn[aul aJam juaw
-24Nseaw Sso| poojq
10 spoyiawi (salpnis (7w 0053)
GG/¥T) payidadsun pue ueaw 06800C a8eytioway
‘@naa(gns ‘9A2alqo salRAIIRQ uopeindod  9dudjeAdld $T  JespjoN %209 %9 %509 pajySiop PIHOAA ‘l1041eD wnjed)sod
papn|aul a19m jusw
-24Nseaw sso| poojq
JO spoyiaw (s3as elep (TW 005%)
#0T/T¢) umouxjun pue ueaw 2C10C a8eylioway
‘9A123[gns ‘9A123[qO salaAllpg  quoneindod  9dusjeAdld €9 6¢ %08°0T %096 %01°CT paysism PIMOM ‘Haned wnyiedisod
Je3[d J0U Sem
uonIuyap SWod3IN0
ay) salpnjs elsdwe(da (238ueu) 167102
40 %G 104 1e9|d JON SalRAIIRQ yiogd duspidu| eCl 8¢ %0T'T %010 %0L°C Ues|y PIIOM ‘sojeqy eisdwe|o3
1e3[d J0u Sem
uoIuyap awod3INo ay}
sa1pnjs eisdwelda-aid (98ueu) 167102
40 %/ T 10 :J€3]2 JON SalRAIIRQ yiogd duspdu] eCS 1€ %0€°C %0C'T %0V uesiy PlHOM ‘soleqy eisduwie|da-ald
‘woym
Aq 10 papiodai moy SSLISAI[SP ss170C (dO¥N)
Jesjd j0u Inq ‘dOIN [euiSeA Je9]2 10N duspidu| 9 14 %EY0 %800°0 %LS5°0 UBIpSN SOINT ‘Bunayd  ejuade|d paule}ay
woym
Aq 10 papiodai moy SSLISAI[PP ss170C (dO¥I)
Jesjd jJ0u Inq ‘dOYN [euiSep Je912 10N duspdu| 6 9 %0v'C %090 %CV'S UBIpSIN SOIH ‘8unay)  ejuade(d paulelay
poylaw  Jojeuiwousq 92.n0s adA} . s19sejep saujunod 9jewss Jwi ywi) saddn ajewyss uoi3al Joyny uonipuo)
J1psouselp /Juswssassy uopeindod  Adusnbai4q  Jo salpnis JO 'ON julod 19MO] jJoadA) 10 sa113uUNod
JO "'ON Jo dnouo
(penuguod) T 318VL



"paoeIIX® 91eWNSS Aduanbal) ay) paydlew siy) 4oy S|1e1ap a1 JOYIDYM Jes|d Jou Sem |,

"8UIUS3.DS |BSIDAIUN

3ABY PapN|aul SDIINT 2SNed3q S SIY3 . “[e 39 ISIIH 104 JUBPUSHE U] PR|IDis B Aq Papusyie syliiq JO %S4 ISes] 3e pey pa3onpuod sem Apnis au3 Ydlym uj uoiSau a3 Ji s31pnys paseq-[endsoy papnjaul AluQ,
'S395s €1Ep JO JaqUINN,

"ejuade|d Jo [eArowal [enuew ‘dOYIA ‘dnoio eyeq sajaqgel euoleN ‘OAAN :S21UN0D SWOdUI-3|PPIW puUB -Mo| ‘SD[IAT :sdnol Apnis Adueusaid pue sajagelq a3 JO UOLIeID0SSY

|euoljeUIRIU| ‘DSdSAY| {SSIHIUN0D dW0odUl-y31Y ‘SOIH ‘S1qelq JO ApNiS ay3 4oy uorepuno4 ueadond ‘QSy3 ‘9|eds uoissaidaq [e3eulsod ysinquipl ‘SQd3 ‘UoLeIdossy sajaqelq Ueduswy YAy Suoeinaiqqy

uswom
‘(punoseuy|n "8-9) wnyedysod ueaw ,cST0C siIsoquioay}
$159] 0 M3IASJ |BDIUID pue jueudalid Je3d J0N 22UapIdU| 8T 0T %0T'T %00'T %0E'T SEMTIEYY PO ‘Busin uldA daaQ
uswom
wnyedysod ueaw 929102 sIsoquioJy}
Je3)2 J0N pue jueusaid 4e3[3 JON duU3pU| ) oL %110 %01°0 %110 pa1ysisM PIMOM ‘eqenoy| uisA dasg
wnjedysod pue Adueudalid
Jea) |esunad
+zGT0T 92189p-UYiyy
Je3|d 10N 4E3[2 JON JE3DJON  ddUdeAlld € JB3PION  %0SCE9 %56°C %0L°6 a3uey 1e3]2 30N 0[N pue -pig
(98ueu) o710T wsljoqus
JUSWISSISSE [BDIUID saldAIIRQ Je3d Jo0N 20UapIdU| g JedPioN %100 %000 %200 uealn Je3d JoN ‘el pINy dB0IUWY
5z600C
uesaw ‘olopn3y wsljoqua
Je3|d 10N SalURAlIRQ uonejndod Juspidu| € € %61000 %LT000 %Tc000 Pa1ys1a M adoun3 -9puo) piny spoiuwy
poyjaw  Jojeujwousq 924n0s adA}  .sjosejep saLUNOd ajewss Hwi|  ywj aaddn a1ewss uoi8as Joyiny uonipuo)
J1psouselp /Juswssassy uoneindoq  Asuanbai4 o salpnys JO0 'ON juiod 19MO7] JoadA) 10 $3143uN0d

Jo 'ON Jo dnoug

(penuguod) T 374V1L

GonN ET AL.



(sanuuo))

Gon ETAL.

Aisojesoge]

Alojesoqe

Alojeloqe

Alojeloqe]

Alojeloqe

Alojeioqe]

Alojesoqge

Alojesoge

Alojesoqge

Alojesoqge

Alojeloqe

N

ax

Aojesoqge

=
=
~

OBSTETRICS

)

Alojeioqe

asv3a 'OdanN ‘OHM
papnaul eua3d osouselq

poyiawl JuULWISSassy/

sapueudald

sapueudald
ONV
Sulpuane

USWOAN
ONV
Suipuane

USWOAA

sapueudald

sapueudalg

J1e3pd 10N

(1su 3e
sJeaA uosiad)
sapueudald

sapueudald

ONV
Suipuape
USWOAA

ONV
Suipuane
USWOAA

ONV
Suipuape
USWOAA

ONV
Sulpuape
USWOAN

sapueudald

Jojeujwouaq

3umes

Aq paisnipe

S91eWLSd
‘yiod

Sumes

Aq pajsnipe

S9jeWsa
‘yrog

(ONV) Axljioey

(ONV) Axjioe

Je3|2 J0N

(ONV) Anioey

1e3 J0N

1e32 J0N

yrog

(ONV) Axljioe

(ONW) A

De4

(ONV) Axljioe

(ONV) Anljioey

yiog

224nos
uonejndod

2ouB|eAdld

dU3|eAld

dU3|eAald

dU3|eAald

dU3|eAald

2ou3jendld

2oUd|eAdld

2ouapIdU|

dud|enald

20U3|eAald

20U3|eAald

0U3|eAald

dU3|eAald

2ou3jeAald

9IUIPIdUI SA IUd|eAald

8¢

174

8T

91

86

ST

9¢

61

<5135 e1ep 10
S31pN3s 4o 'ON

q©

q9

ST

0T

J1e32 10N

€1

oZS

s91413unod
JOON

%07 v

%0CY

%06'T

%0C'S

%0

%15°C

%0L Y

%0E Y

%00°8€

%05°9¢C

%01°GE

%05°6C

2)jewysa
juiod

%0€°C

%08°C

%020

%0v'€
%020

%EC'C

%9V’ T

%0€°€

%01'8¢C

%0L°9T

%0C'8¢

%0v'¢cC

%000

Huy
19MOT

%09°9

%09°G

%05°€

%0T°L
%0C°6

%18'€

%8¢’

%019

%09 LY

%01°9€

%061

%05°9¢€

%0L°0

Huy
Jaddn

uesw
pajsnipy

uesaw
pazsnipy

uesw
pajysIdM

ueaw
pajysIdM
a8uey

|]opow
SEETTE]
wopuey

uesaw
paySIoM

uesaw
paySIaM

uelpan

ueaw
pa1ysioM

uesw
paySIaM

ueaw
pajySIaM

uesaw
pajysIaM

a8uey

ajewnsa
JoadA]

edLyy
ulaynog

eJL}y uJisjise]
ey
|es3uad

pue 1S\
B2y
uJaynosg

pue uiajsey

SOINT

edLyy
ueseyes-qns

el
uelseyes-qns

edLyy

PHOM
edLyy
|es3ua)

pue 1S\
edLyy
ulayinos

pue uiajse]

CeIITv
|es3ua)
pue 3sapA

edLyy
ulayinos
pue uia)se3

SOINT

S9L13UN0d
Jo dnoin

099210¢C
‘Aaneq

ydasor

09910C
‘AaneQq

ydasor

122102
‘oa1yD

122102
‘oa1yD

£9T0Z ‘Nony

4sGTOT ‘oey

,6910C
‘edon

9c¥10C
‘@yelg

gc1T0Z
BN

12210T
‘021D

12210T
‘01D

12210T
‘021D

12210T
‘01D

61710
‘ninSuey

Joyny

eipAuwelyd

eipAuelyd

eipAuelyd

eipAuelyd
D suueday

D steday

2 syueday

AIH

(3vsgH Jo
9ous|eaaudolas)
g suypedsH

(elwayse.ed
|ejuadeld) euejey

(elwayiseled
|ejuadeld) euejely

(etwayiseled
|esayduiad) eneejn|

(elwayiseled
|edayduiad) euejeln|

snyljjsw sa1aqelp
unsixa-ald

Adueudalig

uogipuo)

'sajewysa Ajipiglow [eusaiew aJipul  Z 319V.1L



-

=
A
=
=
0
4
D)
~—

x

WNECOLOC

G

GonN ET AL.

(sanupuo))

S3|eds pajepijeA
YHM |00} ,UMO, JO INIXIA

$9|edS pajepl|eA pasn
Sujulewsad ‘pajiodal-jas
T ‘paniodal Jou saipnis g

saJleuuoln}sanb
pa3eplien ||y

MBIADI [BD1UID

Aiojesoge

Alojeloqge

Aojesoqe

Aisojesoqge]

Alojeloqe

Alojeloqe

Alojesoqe

Alojesoqge

AJojesoge]

poyiawl JuUsWISSassy

sapueudald

sapueudalg

sapueudaid

sapueudalg

sapueudald

sapueudalg

sapueusdald

sapueudald

sapueudald

ONV
Suipuape
USWOAN

ONV
Suipuape
USWOA

sapueusdaid

sapueudald

Jojeujwouaq

yrog

Je3|d J0N

1e3d J0N

yrog

Sumes

Aq pajsnipe

S9lewsa
‘yzog

3umas

Aq paisnipe

S91eWLSd
‘yiod

Sumes

Aq pajsnipe

S9leW)Sd
‘Ypog

3umes

Aq pajsnipe

solewnsa
‘yiod

Supes

Aq paisnipe

S91eW1)Sd
‘yiod

(ONV) Ajioey

(ONV) Anioey

Sumes

Aq paisnipe

S9leWsa
‘pog

3umes

Aq pajsnlpe

s91ewns
‘yiod

224nos
uonejndod

dU3|eAald

dU3|eAald

2ouUdjenald

dUd|eAald

dU3|eAald

2ousjeAdld

dUl|eAald

2ou3jeAald

2ou3jeAdld

2ou3jenald

2ou3jenald

du3|enald

2ou3|eAald

9IU3PIdUl SA IUljeAald

€7

91

cl

17

€1

ST

L1

L

<5135 e1ep 10
S31pN3s 4o 'ON

q6

qS

q?

q6

qS

s9113unod
JOON

%EC'ST

%0T'T

%0C°C

%059

%00%

%09V

%05°C

%06'C

%08°0

%0C'TT

2jewysa
juiod

%8€VT

%0v'€

%08'T

%0¢°0

%050

%0C'T

%0L'Y

%0L'T

%0L°E

%07°0

%01°C

%010

%009

Huy
19MOT

%8091

%Y6

%0L'TE

%0€°L

%09'T

%0€°C

%0€8

%0€'9

%07'S

%09V

%09°€

%017

%0791

Huy
Jaddn

ueaw

pajysIaM

a8uey

a8uey

98uey

uesaw
parsnipy

uesw
pajsnipy

uesaw
pazsnipy

uesaw
pajsnipy

uesw
pajsnipy

uesw
pajysIdM

uesaw
pajysIaM

uesw
parsnipy

uesw
pajsnipy

ajewnsa
JoadA]

ey

PlIOM

SOIH

ey

elsy

edLBWY uLeT

el
ulaynos

BOLYY 1SOM

eLIY UJ)seq

edlyy
|ejuad
pue 3sapA

el
uJaynog
pue uia)se3

elsy

eolBWY uge

S9L13UN0d
Jo dnoun

91 10C
‘nweys

¢9C10Z
‘eroond

29€10¢C
‘adan

15€T10C
‘eanueg

099102
‘Aaneq
ydssor

099210¢C
‘Aaneq

ydasor

099102
‘Aaneq

ydasor

09910C
‘Aaneq

ydasor

09910C
‘AaneQq

ydasor

122102
‘0a1yD

122102
‘014D

099102
‘AaneQq
ydasor

099102
‘Aaneq

ydasor

Joyny

ERITETIIN
Jauped ajewnu)

2DU3|0IA
Jauped ajewnu)

92Ud|0IA
Jaupied ajewnu|

spem [ejuasouy

sliiydAs

siydAs

sliiydAs

sliiydAs

sliiydAs

elpAwe|yd

eipAuelyd

uogipuo)

(penuguod) z 314V1L



SM3IAIDIUI UswoMm 46C10C
|ea1ul|d o $9[eds pajeplleA wnyedisod Jeajd Jo0N 2ousleAald 8 8 %06t %05 a3uey SDIINT ‘suos.led uolissaidaQg
USWOM £eGT0T S19pJosIp
SM3IAJIDIUI [eDIUID wnjJedsod Jes|d Jo0N 9dUS|eAlld 1C ST %0T°0 %0029 a3uey PHOM ‘neAeyioN  aAIssaidap Joleln
uswom ceGTOT (dofew pue
SM3IAIRIUL [BDIUID wnyedisod Jeajd J0N 2ousleAald S 4 %1 %0E'9C a3uey SDIINT ‘geAeyioN Joulw) uoissaidaQg
USWOoM £eGT0T (dofew pue
SMaIAIRIUL [BDIUID wnyedisod PLEETRRICIN] 2ousjenald 9T T %0T°0 %00'29 a8uey SDIH ‘neAeyioN  Joulw) uoissaudsQq
(1su 3e
sJeaA uosiad)
UsWoM ueaw 0e710C
Asojeloge wnyedisod Je3J2 JO0N duUspPU| L € %06'C %08'T %007 pa1ysioM ey ‘aelq AIH
wnyedisod
€102 ERIEINE{V]t]]
Jes|d J0N sapueudald uone|ndod 9dUSeAlld [ 1 %92 %00°G/ a3uey sOIH  ‘BuemesSues Ateunn
uonewLojul Jes[d
ou Apnjs T ‘pajepijeA 4€10C 92usuuodUl
SWOS ‘salleuuonsand salpueusdald uoye|ndod 2ousleAald 9  Jeg|djoN %0L'9 %01°8S a3uey SDIH ‘onue) Ateunn
pawyuod uoi3al 160102 SWOJPUAS
Ajjeai3ojoisAydoanaN salpueusald uoye|ndod 2ouslenald G JedpIoN %L %00°SH a3uey Jeapun ‘enped |auuny edue)
M3IAIDIUI 52710T J9pIOSIp SS9
|eD1ul|d o 9[eds pajepleA sapueudald  (DNV) Aujoeq 2ousleAald T 8 %000 %06°L a3uey PHOA ‘uewpoon JnewneJ}-1sod
MalAIRU gz710¢C
|ea1ul]d o 9[eds pajepl|eA sapueudald  (DNV) Anjoe4 2ouslenald T 6 %0Z°0 %0L'S a8uey PIOA ‘uewpoo 19pJosIp dlued
MaIAIDIUI P Japuosip Ajaixue
|eD1ul|d o 9[eds pajepleA sapueudald  (DNV) Aujoeq 2ousleAald TT 6 %000 %05°0T a3uey PHOA ‘uewpoon pazijesausn
s9|eds payiodal A4
-J|9S puB SMalAIU| salpueusdald uoye|ndod 2ouslenald % b %0 %0V’ a3uey SDIH ‘eweys Japuosip Jejodig
M3IAIDIUI ueaw c0T0T
|eD1ul|2 o 9[eds pajepleA salpueusdald PLECTRRICIN] 2ousleAald z T %08 T %0V LT %0E'CT SEEIEVY eslyy ‘19Ames Aaixuy
MBIAIDIUI P4 JapJosip
|ea1ul]d o 3[eds pajeplieA sapueudald  (DNV) Aujeq 2ousjenald 0T 8 %0Vt %00°6E a8uey PIOM ‘uewpoon Ayaixue Auy
5 pasn ualo jsow ay}
P
I SsemM §dd3 ‘uoissaidap [CIEVEH
mm $S9SSe 0} pasn <0€T0T 0} 91eJ19pow)
HM SBM S9[EDS JO A19LIeA \f salpueusdald Jesjd J0N 2ousleAald z z %0L'8 %05°02 a3uey SOIH ‘palwyds uolssaidaqg
=) yioq
pasn ¢ pue sainseaw
paJajsiulwpe-J|as pasn
0T ‘SMalAI]UI [BDIUI]D ueaw ¢c0T0T
Pa12Npuod S3IPNIS OZ salpueusald Jeajd Jo0N 2ousleAald S € %0E'TT %0T'ST %056 pa1ySIapA eslyy ‘JaAmes uolssaidaq
PoYyIaW JUBWISSISSY Jojeujwousqg 92IN0S  3DUDPIIUI SA DUSEAdd  SIBS EIepP IO SSMIUNOD ajewsa iy ajewysa S91I3UN0d Joyiny uonipuo)
uonejndod saIpn3s Jo 'ON Jo ‘oN julod 1amon JoadA) Jo dnoun
(penuguoD) z 314VL

Gon ETAL.

(sanuyuod)




(sanuuo))

paseq-Aiojeioqe| shep zv
2J9M ululewal 0} dn uswom
‘s3593 3Y3 JO %TT wnyedjsod 0,1102
UO UOLIeWIOJUl OU “Je3[oun pue jueusa.id yjog 2oUd|eAdld %4 T %0 %698/ aSuey SOIN ‘s349q0y elejely
wnyedisod pue Adueudaid
wexa |esi1sAyd pue saileu syuiq 16002
-uonsanb pajeplleAun  dAI|/SaLIBAIIR] uopejndod 2oUapdU| z / %100 %9S°T aSuey SDIN ‘Buayz e|nIsy 211393540
(ela8IN wouy
9]eW}S pajapoW oy 0»ST0C
Je3]2 J0U) Wexa [ed1sAyd saLRAIlRQ] uopejndod 2oUdjerald ¥ 6 %E0°0 %I¥0 aSuey SDIINT ‘l1I8BmoD e|nIsy 211393540
o
Mm o3e
mm aALdNposdal ueaw 266102
HM wexa [ea1sAyd JO USWOM uone|ndod U3|eAdld [0 6 %€0°0 %0 %110 pa1ysioM SOINT RIpy €|n3sy d133315q0
e
e syjuow g
18 USWOoM 20T0T ERIUETVVehIV]}
1e3)2 J0N wnyJedjsod ,uoyejndod Ud|eAdld S 6 %00°€E %00CE %009€ Ues SOIH ‘woyy Ateunn
uoljeuLiojul Jeapd
ou Apnis T ‘pajepljea UsWOM ,ET0C ERTEINR{Vo3]t]]
aWos ‘salleuuolysand wnyedisod uonejndod oUd|eAdld 9  JespioN %00°€ %00°1E aSuey SOIH ‘0InIIa) Aseunn
SM3IAJRIUI uswom ueaw c0T0C
[E21Ul]3 JO s9eds pajeplle A\ wnyedisod 1e3]2 JON dUdleAald 4 4 %007 T %06°CT %0C'ST pajySIaM ey ‘19Ames AjaIxuy
SM3IAISIUI uswom uesw 80910C JapJosip A1sixue
[E21ul]d Jo s3|eds pajeplieA wnyedisod ylog Ud|eAdld 8 S %65°€ %G8'T %999 pajysioM PlIOM ‘uewpoon pazijessus
SMaIAJRIUI uswom ueaw 899T0C JapJosip
|e21ul]D JO S9[eds pajepljeA wnyedisod uopejndod 9ouUdjeAald 9 S %958 %LT'S %ES'ET pa1ySIspA PlIOM ‘uewpoo A1aixue Auy
(SON) paytoads
uswom ueaw 209102 9sIMIaY}0 jou
SM3IAISIUI [BD1UI)D wnyedisod uopejndod 9ouUdjeAald z z %8€°0 %100 %T61 pa1y3IoM SOIH ‘uUewpoo JapJosip Ajaixuy
SM3IAIRIUL USWOM ueaw g9910C
[ed1ul]d 1o s3|eds pajeplieA wnyedisod ylog Ud|eAdld 9 14 %991 %600 %9L'C pa3ysioM PlIOM ‘uewpoon 13pJosip dlued
SMBIAIDIUI uswom ueaw 67102 JapJosip ssadys
|e21ul| JO S3|eds pajeplleA wnyedisod uopejndod 9ouUdjeAald 18 €T %0T°E %0S°C %06°€ SEMVEEVYY PlIOM ‘upjain J1jewneJ}-1s0d
SM3IAIRIUI uswom uesw 89970C JapJosip ssaa1s
|ed1ul|d o S3|eds pajepljeA wnjedisod yjog 2oUd|eAdld 9 ¥ %8L'T %990 %8Sy SETEYYY PlOM ‘Uewpoo JljewneJ}-3sod
[EIEVEN
SM3IAIDIUI uswom «0E€T0T 0] 91eJ9pow)
|ed1ul|d o S3|eds pajepljeA wnyedisod Jes|d J0N oUd|eAdld Jes|d J0N z %006 %00°9T aSuey SOIH ‘palwyds uolssaudaQ
SM3IAJDIUI uswom ueaw 50102
1|2 JO $3[eJS pajepljep wnyedisod Jes|d 10N oUdjeAald 1z 9 %0€'8T %09°LT %0T°6T paySIapA ey ‘19Ames uolssaudaQ
POYIaW JUSWISSISSY Jojeujwouaqg 92IN0S  9DUSPIUI SA DDUSBADId  SIOS BIEpP IO SSLJUNOD orewnsa Huwy| | ajewnsa S9L1JUN0d Joyny uonipuod
. uoye|ndod $91pnJs JO 'ON J0 "'ON julod 19MmoT] Jaddn joadAl Jo dnoug
2
m (Ponuguod) z 374VL
G
O




s
s
r
2

(Continued)

TABLE 2

Population
source

No. of studies
or data sets®

No. of

Lower Point

limit

Upper
limit

Type of

Group of

Assessment method

Prevalence vs incidence Denominator

countries

estimate

countries estimate

Author

Condition

Not clear

Deliveries,

Not clear

Incidence

7b

7b

0.04%

0.02%

0.06%

Weighted

World

Kourlaba,

Pulmonary

pregnant and
postpartum

women

mean

20162

embolism

Clinical review and

Deliveries

Not clear

Incidence

10 18

0.03%

0.02%

0.04%

Weighted

World

Meng,

Pulmonary

diagnostic tests (e.g.
ultrasound)

mean

2015%7

embolism

Abbreviations: ADA, American Diabetes Association; EPDS, Edinburgh Postnatal Depression Scale; EASD, European Foundation for the Study of Diabetes; HICs, high-income countries; IADSPSG, International

Association of the Diabetes and Pregnancy Study Groups; LMICs, low- and middle-income countries; NDDG, National Diabetes Data Group; ANC, antenatal care.

2Number of data sets.

Gon ETAL.

PIt was not clear whether the details for this matched the frequency estimate extracted.

“They define inclusion criteria for population as “studies on incontinence in population-based sample defined as from one or more district hospitals or from multiple clinics covering a defined geographic area.”

However, two countries contributing to the estimates were Turkey and Iran, for which hospital recruitment might not always be entirely appropriate.

at least once during pregnancy. Nevertheless, as the authors indicate,
these estimates are only representative of those who attended ante-
natal care, and this paper includes studies from Africa going back at
least two decades when antenatal care attendance was much lower.
One-third (n=16; 32%) of the systematic reviews did not explicitly
report whether they performed a quality assessment of their primary
studies. Even when a quality assessment was conducted, most stud-
ies did not use a standardized tool or did not report which tool they
used or the results. Publication bias was assessed by only 15% of the

systematic reviews.

3.4 | Frequency of maternal morbidity along the
pregnancy-postpartum continuum

Asshownin Table 1 and Figure 3, the toll of potentially life-threatening
direct maternal morbidities is high, with postpartum hemorrhage
being the most common, estimated at 6.2% based on the review by
Carroli et al.,*° and at 10.8% based on the more recent review with dif-
ferent population-based criteria by Calvert et al.?’ This is followed by

),2! severe abortion complications (0.6%),%% and

pre-eclampsia (2.3%
eclampsia (0.5%)°! (Table 1). Substantial direct maternal morbidity is
also present throughout pregnancy with the prevalence of gestational
diabetes mellitus estimated to be 5.1% in Africa'” and 25.1% in the
Western Pacific Region (Table 1, Fig. 1).2°

The frequency of indirect maternal morbidity is also high (see
Table 2 and Fig. 4), particularly for mental health and infectious dis-
eases. The prevalence of postpartum depression estimated for LMICs

1.3% and from

ranged from 1.0% to 26.3% according to Norhayati et a
4.9% to 50% according to Parsons et al.>* In Africa, Sawyer et al.>®
estimated the prevalence of pregnancy-related depression at 18.3%.
Anxiety is another common health problem, with prevalence world-
wide ranging between 4.4% and 39.0%2® during pregnancy, and esti-
mated to affect 8.5% of postpartum women on average.28 The average
prevalence of anxiety during pregnancy and the postpartum period in
Africa has been estimated at 14%°>° (Table 2).

Regarding infectious diseases,*® the estimated pooled HIV inci-
dence rate in Sub-Saharan Africa is 4.7 per 100 person-years during
pregnancy and 2.9 per 100 person-years during the postpartum period
(Table 2). In Sub-Saharan Africa, based on one systematic review,27 the
reported prevalence of syphilis and chlamydia during pregnancy ranged
between 2.5% and 2.9% and between 1.9% and 5.2%, respectively.
Estimates of these conditions across LMICs, as reported in another
systematic review, range between 0.5% and 8.3% for syphilis and
between 0.4% and 16.4% for chlamydia (Table 2). Across Sub-Saharan
Africa, prevalence of malaria during pregnancy (peripheral parasitemia)
ranges between 29.5% (in Eastern and Southern Africa) and 35.1% (in
Western and Central Africa).?” Estimates for hepatitis are high, with
a median of 4.3% of pregnancies diagnosed with seroprevalence of
hepatitis B serum antigen (HBsAg), and between 2.5%°” and 3.0%°8 of
pregnant women in Africa infected with hepatitis C (Table 2).

Many pregnancies are affected by non-life-threatening conditions.
Based on evidence predominately from HICs, nausea and vomiting
have been reported to affect 69.4% of pregnant women?? (Table 1).
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First Author Year Q1 Q2 a3 a4 Qs Q6
Strategy Criteria  Bias Validity
Abalos (31) 2013
Adler (54) 2012
Adler (32) 2013
Banura (61) 2013
Buckley (13) 2012
Calvert (29) 2012
Carroli (30) 2008
Cerruto (4) 2013
Cheung (55) 2011
Chico (27) 2012
Conde-Agudelo (25) 2009
Cowgill (40) 2015
Cresswell (44) 2013
Drake (36) 2014
Einarson (23) 2013
Frati (56) 2013
Goodman (28) 2014
Goodman (68) 2016
Grekin (70) 2014
Han (22) 2013
Hirst (14) 2012
Hunt (15) 2007
Joseph Davey (60) 2016
Kanguru (19) 2014
Kourlaba (26) 2015
Liepe (62) 2013
Maculay (16) 2014
Mendez-Figueroa (21) 2013
Meng (57) 2015
Merrill (58) 2010
Mora (37) 2016
Mwanri (17) 2015
Norhayati (33) 2015
Padua (67) 2010
Parsons (34) 2011
Puccia (63) 2012
Rao (38) 2015
Riou (59) 2016
Roberts (69) 2011
Sangsawang (39) 2012
Sawyer (35) 2010
Schmied (65) 2013
Schneider (18) 2012
Shamu (64) 2011
Sharma (66) 2012
Thom (42) 2010
Villot (24) 2015
Zheng (41) 2009
Zhu (20) 2016
Legend
Yes Partially No No information
Total
46 29 41 40 19 21
3 16 3 7 17 8
0 2 5 1 13 4
NA 2 NA 1 0 16

FIGURE 2 Quality assessment.

Similarly, based on data from HICs, urinary incontinence has been
variously estimated to affect 6.7% to 58.1%* or 26.0% to 75.0%>° of
women during pregnancy (Table 2).

Obstetric fistula, experienced by under 1% of postpartum women in
LMICs, is one of the more severe although less prevalent maternal mor-
bidities.>?4%*! Unrepaired fistulae can impact a woman's health and well-
being severely for the rest of her lifetime. Similarly, postpartum urinary
incontinence can persist for a lifetime, and currently affects, on aver-
age, 33.0% of women during the puerperium in HICs according to one
review,*? or between 3.0% and 31.0% as estimated in another review.*

For some conditions, such as mental health disorders and infec-
tions, the timing of diagnosis may influence the frequency of the

Extraction

Q8 Q9 Q10 Q11 Q12 Q13

Combine report Combine approp. Study descript.  Source Public. bias  Conclusion

18 35 28 21 28 7 43
10 6 6 18 8 NA 5
5 8 5 10 13 42 0
16 NA 10 NA NA NA 1

condition and thus explain differences in estimates between studies;
this detail was not always reported. In Appendix S5, we summarize the
case for postpartum depression, for which there are notable differ-
ences between the systematic reviews in how they summarized data
from longitudinal studies reporting prevalence data for more than one
time point.

4 | DISCUSSION

We conducted a systematic review of systematic reviews assessing
the frequency of the 121 WHO maternal morbidities.” Women suffer
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substantial morbidity during pregnancy, at the time of birth, and in the
postpartum period. This review also identified important knowledge
gaps. Surprisingly, no systematic reviews were available for several
maternal conditions known to be potentially life-threatening and some
that can lead to long-term disabilities, such as puerperal infection and
anemia. Another important finding is that the quality of many of the
49 included systematic reviews was poor. Key areas for improvement
include the strict inclusion of population-based (rather than facility-
based) studies and improvement in the reporting of methods in line
with available guidelines.

The importance of the time around delivery was traditionally
emphasized in maternal health research as most maternal deaths
occur in this period. However, our results show that the bur-
den of maternal morbidity is also high before and after the point
of delivery. Gestational diabetes affects at least 5% of women in
low-resource settings. Poor mental health is also common during
pregnancy and in the postpartum period, with depression and
anxiety the most common conditions. Infectious diseases are also
frequent, including HIV, malaria, and hepatitis. These data call into
question the completeness of currently available estimates on the
overall burden of maternal morbidity (such as the ones provided by

the GBD study group), as they rely on a limited number of highly

prevalent maternal conditions, excluding, for example, gestational
diabetes and anxiety.

Nevertheless, we have limited ability to comment on the fre-
quency of 71% of the conditions listed by Chou et al.”> owing to the
lack of systematic reviews for them. Furthermore, systematic reviews
aiming to provide global estimates for a condition included a median
of only 10 countries, which also casts some doubt on the geographical
representativeness of currently available estimates of the burden of
disease. This state of affairs has a number of possible explanations:
(1) that maternal morbidity is not a research priority; (2) that some
conditions are challenging to define and measure; and (3) that others
are very rare and hence unlikely to be covered in a systematic review.
Information on a wider range of maternal conditions and geographical
areas should be gathered to produce better estimates.

The differences in prevalence reported for the same conditions,
such as gestational diabetes and depression, may reflect actual differ-
ences between the populations and the widening inequalities between
and within regions,2 but they are also likely to be driven by method-
ological differences between the systematic reviews and the primary
studies they included. Potential drivers include different assessment
methods, varying definitions of the condition, and differences in the

study populations and the timing of assessment. For example, the type
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of assessment method applied can double prevalence estimates for
a condition such as gestational diabetes.*® Generally, however, esti-
mates for the same condition were relatively consistent; for example,
estimates for postpartum hemorrhage varied between 6% and 11%,
and obstetric fistula between 0% and 1.6% in LMICs.

Our results also highlight the existing gaps in the quality of meth-
ods and reporting used in systematic reviews on maternal conditions.
Crucially, for 56% of the direct and 30% of the indirect estimates, there
was insufficient information to verify the population or data source.
Overall, 34% of the estimates extracted included facility-based stud-
ies. As discussed elsewhere, more reliable population-based estimates
are needed, since mothers who access facilities are likely to be differ-
ent to the ones who do not.*® Lack of facility attendance by women
during pregnancy, delivery, and the postpartum period could lead to
underestimation of the frequency of some conditions (e.g. if women
tend not to seek help for that condition) or overestimation (e.g. if
women with serious morbidity are more likely to attend a facility). Few
systematic reviews used a rigorous method to select available data
from LMICs for inclusion, such as only including hospital-based studies
if the region in which the study was conducted had at least 95% of
births attended by a skilled birth attendant.??4 Other important lim-
itations among the included systematic reviews included the poten-
tial for study selection bias, the inadequate use of quality-assessment
tools, reporting insufficient detail on the data extraction process, a
poor description of the primary studies included, and lack of clarity
about the diagnostic tools used to generate the estimates provided.
Our findings on the poor quality of systematic reviews resonates
with those of Sheick et al.,*> who reviewed the quality of systematic
reviews on maternal medicine in 2007. A decade on, there is still much
room for improvement.

We propose key steps to improve the quality of systematic reviews
in the context of maternal morbidity, including the quality of the meth-
ods used to conduct them and the quality of the reporting. Our rec-
ommendations are similar to those proposed for estimating newborn
morbidity*® and health estimates more broadly.*” These recommen-
dations are addressed to the authors of systematic reviews, primary
studies, study reviewers, and journal editors. First and foremost,
researchers should use and report on studies according to standard
guidelines for the review of observational studies, such as the PRISMA
and STROBE guidelines.®*®>° In particular, we encourage the report-
ing of details on the eligible primary studies, including data source,
sample size, and country.

Other important recommendations include:

1. Explicitly report the data sources (facility- and/or popula-
tion-based) used to generate frequency estimates and for each
primary study included. The gold standard is to restrict inclusion
to primary studies that are population-based, or restrict to those
studies from geographical areas where the majority of women
attend facility-based services if included studies use facility-based
recruitment. If this is not possible, pooled estimates should be
reported separately for studies that used population-based and
facility-based data collection.

2. Specify what assessment methods were used for each overall esti-
mate presented. It is also good to report different summary esti-
mates by diagnostic criteria. Try and avoid studies that include
self-reported data except when this is an acceptable way of meas-
uring the condition (e.g. nausea and vomiting). If self-reporting is
included, discuss the primary studies assessing the validity of the
self-report (sensitivity and specificity).

3. State the denominator used. Preferably prioritize pregnancies and
postpartum women with clear definitions of this period (e.g. length
of time postpartum, etc.).

4. Use appropriate and standardized regional classifications based on
the final list of primary studies included in the summary estimates
provided.

5. Provide frequency estimates at different points of the pregnancy-
postpartum continuum, if relevant to the condition of interest.

Whether conditions arising during pregnancy should be quantified
as incidence or prevalence heavily depends on the condition of interest,
and the design and aims of a study. Yet many researchers use these terms
interchangeably in the context of maternal morbidity; this is an issue that
is beyond the scope of this study. However, we found that reviews of
certain conditions for which incidence is of interest, such as postpartum
depression, reported solely on prevalence. In systematic reviews, where
several primary studies with a variety of designs are included, it can be
difficult to choose the type of frequency to report. We call for future sys-
tematic reviews to clearly distinguish between incidence and prevalence
estimates, to disaggregate these data, and to provide more discussion
on this issue.

Our systematic review of systematic reviews is limited by the lack
of grading based on diagnostic criteria. We chose not to perform such
assessment because the primary studies in the included systematic
reviews spanned across several conditions and decades, during which
time the appropriateness of diagnostic criteria for different condi-
tions changed. A further limitation is that we did not extract infor-
mation directly from the primary studies identified by the systematic
reviews—some systematic reviews included the same primary stud-
ies, and we did not always limit the time period for the publication
of these primary studies—hence our reported frequencies represent
a wide timescale. Overall, our review is limited by the quality of both
the included systematic reviews and the primary studies they covered.

Finally, we only searched for systematic reviews rather than pri-
mary studies to assess the frequency of these conditions. We are
aware of large-scale analyses of the frequency of important conditions
such as anemia,51 pregnancy-related infect'ion,52 and ﬁstula,53 which
provide robust estimates for these conditions. We chose to focus,
however, on systematic reviews that use standardized methods to
aggregate existing data.

In conclusion, this review highlights both the existence of sub-
stantial maternal morbidity—spanning the time before and beyond
childbirth—and major remaining gaps in the availability of systematic
reviews for some maternal morbidities. Future systematic reviews
should improve their quality standards, including the strict inclusion of
population-based studies, and improvement of their review methods
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and their reporting, following available guidelines. With the changing
burden of poor maternal health across the globe related to the obstet-
ric transition, there is a pressing need to strengthen the evidence base
for prioritizing action and further research. A central repository where
results from new systematic reviews, using standardized terminology
and metrics, can be stored and readily shared would be invaluable in
tracking this shifting burden and in informing interventions to reduce

the impact of maternal morbidities on women’s lives.
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