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Objective To assess the association between advanced maternal
age (AMA) and adverse pregnancy outcomes.

Design Secondary analysis of the facility-based, cross-sectional
data of the WHO Multicountry Survey on Maternal and Newborn
Health.

Settings A total of 359 health facilities in 29 countries in Africa,
Asia, Latin America, and the Middle East.

Sample A total of 308 149 singleton pregnant women admitted to
the participating health facilities.

Methods We estimated the prevalence of pregnant women with
advanced age (35 years or older). We calculated adjusted odds
ratios of individual severe maternal and perinatal outcomes in
these women, compared with women aged 20-34 years, using a
multilevel, multivariate logistic regression model, accounting for
clustering effects within countries and health facilities. The
confounding factors included facility and individual
characteristics, as well as country (classified by maternal mortality
ratio level).

Main outcome measures Severe maternal adverse outcomes,
including maternal near miss (MNM), maternal death (MD), and
severe maternal outcome (SMO), and perinatal outcomes,
including preterm birth (<37 weeks of gestation), stillbirths, early
neonatal mortality, perinatal mortality, low birthweight (<2500 g),
and neonatal intensive care unit (NICU) admission.

Results The prevalence of pregnant women with AMA was 12.3%
(37 787/308 149). Advanced maternal age significantly increased
the risk of maternal adverse outcomes, including MNM, MD, and
SMO, as well as the risk of stillbirths and perinatal mortalities.

Conclusions Advanced maternal age predisposes women to
adverse pregnancy outcomes. The findings of this study

would facilitate antenatal counselling and management of women
in this age category.

Keywords Advanced maternal age, maternal death, maternal near
miss, perinatal outcomes, pregnancy outcomes, severe maternal
outcomes.

Please cite this paper as: Laopaiboon M, Lumbiganon P, Intarut N, Mori R, Ganchimeg T, Vogel JP, Souza JP, Gulmezoglu AM, on behalf of the WHO
Multicountry Survey on Maternal Newborn Health Research Network. Advanced maternal age and pregnancy outcomes: a multicountry assessment. BJOG

2014; 121 (Suppl. 1): 49-56.

Introduction

Advanced maternal age (AMA) is generally defined as
pregnancy in women aged 35 years or older. As maternal
age increases, fertility declines and the rate of spontaneous
abortion increases." Women over 35 years of age represent
a significant proportion of pregnancies in higher-income
countries: a historical cohort of 6619 singleton pregnancies

between 2004 and 2007 from Norway found a 33.4% prev-
alence of AMA.> A recent report from Taiwan indicated
that the proportion of women with AMA at delivery
increased from 11.4 to 19.1%.” A large, population-based
cohort study in the UK showed an 18.2% prevalence of
maternal ages of 35 years or older.* There is a clear trend
in higher-income countries towards delaying childbirth to
later reproductive years.>® Lower-income countries differ
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significantly in the sociodemographic characteristics of
expectant mothers and the availability of obstetric care
services; however, AMA still represents a significant — and
growing — fraction of pregnant women in these countries.”

Studies of pregnancies in older women from higher-in-
come countries have shown higher inherent risks for a
number of maternal and perinatal morbidities. A popula-
tion-based cohort study in Australia, demonstrated that
women with AMA were more likely to have pre-existing
medical conditions, obstetric complications, and adverse
labour and birth outcomes.® A retrospective cohort study
in Taiwan between July 1990 and December 2003,
involving 39 763 women who delivered after 24 weeks of
gestation, found that women aged 35-39 years had a
significantly increased risk for operative vaginal and
caesarean deliveries, whereas women aged 40 years and
older were at increased risk for preterm delivery.” The
risk of trisomy 21 and chromosomal abnormalities also
increases with increasing maternal age.! A popula-
tion-based cohort study consisting of 215 344 births in
the UK found that women aged 40+ years at delivery
had a significantly increased risk of stillbirth, preterm
and very preterm birth, macrosomia, extremely large for
gestational age, and caesarean delivery.* Advanced mater-
nal age was also found to be associated with an
increased risk of fetal death from intrapartum asphyxia
at term.” There are sparse data on pregnancy outcomes
of older women in lower-income countries. Furthermore,
it is difficult to extrapolate the literature from developed
higher-income to lower-income countries, where ecologi-
cal differences, decreased access to antenatal care and
delivery services, and dramatically higher rates of mater-
nal and perinatal morbidity and mortality complicate
comparisons.

In 2009, the WHO developed a standard definition for
maternal near miss (MNM) based on markers of organ dys-
function.'” There have been no reports evaluating severe
maternal outcome (SMO), maternal death (MD), and MNM
in women of AMA, probably because of the extremely low
incidence of these outcomes in higher-income countries.

This report aims to evaluate the association between
AMA and severe maternal and perinatal outcomes using
the 2010-2011 WHO Multicountry Survey on Maternal
and Newborn Health (WHOMCS) data set of over 314 000
deliveries from 29 countries.

Methods

Study design and setting

The design of the WHOMCS is described in detail else-
where.'"'? In brief, this is a multicentre, cross-sectional
study aimed to determine the prevalence of MNM cases in
a worldwide network of health facilities. It was approved

by the World Health Organization FEthical Review
Committee and implemented in a random sample of 359
health facilities in 29 countries from Africa, Asia, Latin
America, and the Middle East. Because of the financial and
practical constraints, we did not conduct the survey in
developed countries, except Japan, which volunteered to
participate. A stratified, multistage cluster sampling strategy
was used to select countries, provinces, and health facilities.
The study population included women giving birth, all
MNM cases, regardless of the gestational age and delivery
status, and all maternal deaths during the study period
between 1 May 2010 and 31 December 2011.

Data collection took place at two levels: at the individual
level and at the facility level. At the individual level, data
related to the pregnancy outcomes, severe complications,
and their management, for the women included in the
study, and for their respective newborns, were extracted
from the medical records of the participating facilities by
trained data collectors. The data were completed in the
pre-established form at hospital discharge, transfer, or
death. There was no contact between data collectors and
the women included in the study; however, data clarifica-
tion was occasionally sought from facility staff. At the facil-
ity level, data characteristics of each health facility,
including infrastructure, obstetric and intensive care
services, and their ability to identify and manage severe
complications, were collected through a specific survey
among the professionals responsible for the participating
facilities. Data were collected for 2 months if the health
facility had 6000 deliveries or more per year, and for
3 months if the health facility had less than 6000 deliveries
per year. If the anticipated sample size for a country was
anticipated to be less than 3000 women, the data collection
period was 4 months in all facilities. Online data entries
were performed in each country, either at the health facil-
ity or at a central level, depending on the logistics and
available infrastructure, in the web-based data management
system developed by the Centro Rosarino de Estudios
Perinatales (CREP), Rosario, Argentina. Data quality
control was undertaken by having data managers from
CREP and Thailand monitor data validity and consistency
during data collection and online entries.

Study population

In this analysis, the population included all women aged at
least 20 years who gave birth to singleton babies, either live
births or stillbirths, at the participating facilities. The
women were classified into four maternal age categories:
20-34, 35-39, 40-44, and 45 years of age or older. Women
aged less than 20 years were excluded from this analysis. A
study on the association between teenage pregnancy
(<20 years) and adverse pregnancy outcomes will be pub-
lished in a separate paper.
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Variables and definitions

We defined AMA as women aged 35 years or older. Preg-
nancy adverse outcomes were classified into maternal and
perinatal outcomes. For maternal outcomes, we studied
severe maternal outcomes, including MNM, MD, and
SMO. In accordance with the WHO MNM approach, we
defined MNM as a woman who nearly died but survived a
complication that occurred during pregnancy, childbirth,
or within 42 days of termination of pregnancy. MD was
the death of a woman while pregnant or within 42 days of
termination of pregnancy. SMO was defined as women
having had a maternal death or a MNM up to 7 days after
giving birth or having an abortion, irrespective of gesta-
tional age or delivery status."’

For perinatal outcomes, we studied preterm birth, still-
birth, early neonatal mortality, perinatal mortality, low
birthweight (<2500 g), and neonatal intensive care unit
(NICU) admission. We defined preterm birth as any birth
before 37 weeks of gestation. Stillbirth was any death of a
fetus after 22 weeks of gestation or weighing >500 g. Early
neonatal mortality was the death of a liveborn baby within
the first 7 days of life.

Potential confounding factors were taken from both
facility and individual characteristics. The potential facility
confounding factors included the availability of a blood
bank, an adult intensive care unit (AICU) for adverse
maternal outcomes, and an NICU for adverse perinatal
outcomes. The potential individual confounding factors
included maternal demographic and labour characteristics,
i.e. marital status, maternal education (years of school
attendance), and parity. Labour characteristics included
onset of labour, fetal presentation, and mode of delivery.
Countries were stratified by the level of maternal mortality
ratio (MMR),!! and counted as a confounding factor at the
country level.

Statistical analysis

For this analysis, women aged 20-34 years represented the
reference group. Frequencies were used to describe country
groups, baseline maternal characteristics, and prevalence of
pregnancy outcomes in relation to the maternal age groups.
The association between each AMA group and each adverse
outcome was analysed using a multilevel, multivariate logis-
tic regression model by the procedure GLmmIx in sas 9.1
(SAS Institute Inc, Cary, NC), USA. This procedure was
intended to account for clustering effects within countries
and health facilities. The analysis was also adjusted for the
potential confounding factors, including maternal and health
facility characteristics and country groups. For this analysis
maternal school attendance was classified according to the
United Nations Educational, Scientific and Cultural Organi-
zation (UNESCO) international standard classification of
education. This classification allocates individuals to one of
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five categories that correspond to the level of education
expected after a given number of years of education: no
education (0 years); primary (1-6 years); lower secondary
(7-9 years); upper secondary (10-12 years); post-secondary/
tertiary (>12 years). The risks of maternal and perinatal
outcomes associated with each AMA group were presented
by adjusted odds ratios (aORs), with corresponding 95%
confidence intervals (95% CIs). Statistical analysis was
performed using sas 9.1.

Results

During the study period there were 308 149 women with
singleton deliveries, after excluding women who did not
deliver vaginally or by caesarean section, such as laparot-
omy for ectopic pregnancy, etc. (360 women), and women
with missing maternal age (79), in the WHOMCS. A total
of 276 291 women (89.6% from 308 149) were 20 years or
older. In this report, the overall prevalence of AMA (preg-
nant women aged 35 years and over) was 12.3%. The high-
est prevalence of 9.5% was seen in women aged
35-39 years, and only 0.5% was seen in women aged
45 years or older (Figure 1). The prevalence of AMA varied
greatly among the participating countries, from 2.8% in
Nepal to 31.1% in Japan (Figure 2).

Maternal and neonatal characteristics were quite similar
among the four maternal age groups: 20-34, 35-39,
40-44, and 45 years of age or older. However, more than
40% of the women aged 20-34, 35-39, and 40-44 years
were from countries with a moderate MMR. Interestingly,
68.5% of the women aged 45 years or older were from
countries with very high MMR. Single marital status was
more common (14.9%) in the very advanced age group,
with women aged 45 years or older, whereas less than
10% was seen in the other age groups. Less education
was observed with increasing maternal age. Caesarean
section rates were 28, 36, 37, and 23% in women aged
20-34, 35-39, 40-44, and 45 years or older, respectively
(Table 1).

Prevalence of severe adverse pregnancy outcomes
The prevalence of MNM, MD, and SMO increased with
maternal age, as shown in Table 2. The SMO ratio varied
from 5/1000 live births in women aged 20-34 years up to
20/1000 live births in women aged 45 years or older. For
perinatal outcomes, an increasing trend was observed in
the prevalence of fetal and perinatal mortalities. The rates
of stillbirths and perinatal mortalities per 1000 total births
were 19 and 27 in women aged 20-34 years, and up to 43
and 53 in women aged 45 years or older, respectively. The
prevalence of preterm births, early neonatal mortality, low
birthweight, NICU admission, and Apgar score <7 at
5 minutes were also increased in women with AMA.
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Figure 1. Study flow chart.

Association between advanced maternal age and
maternal severe adverse outcomes

The aORs of the association between maternal age and
maternal severe adverse outcomes (MNM, MD, and SMO)
are presented in Table 3. Increased aORs of the three severe
adverse outcomes were significantly associated with AMA in
women in age groups of 35 years or older, when compared
with women aged 20-34 years. However, the increasing
trends of MNM, MD, and SMO with AMA were not signifi-
cant. The 95% ClIs for aORs overlapped among AMA groups.

Association of advanced maternal age and
perinatal adverse outcomes

The aORs of the association between maternal age and
perinatal adverse outcomes are also shown in Table 3. The
risk of stillbirths and perinatal mortalities significantly
increased with increasing AMA; however, the increased
trends of these outcomes were not significant, as the 95%
CIs for aORs overlapped among AMA groups. Preterm
birth, early neonatal mortality, low birthweight, NICU
admission, and Apgar score <7 at 5 minutes were signifi-
cantly associated with some AMA groups when compared
with women aged 20-34 years. There was no evidence to
support the association between high AMA (45 years of age
or older) and preterm birth, early neonatal mortality, low
birthweight, and NICU admission compared with women
aged 20-34 years.

Perinatal adverse outcomes
Preterm birth (< 37 wks) (6.1%)
Fetal mortality (2.0%)

Early neonatal mortality (0.9%)
Perinatal mortality (2.8%)

Low birth weight (<2500 g) (10.5%)
NICU admission (6.4%)

Apgar score at 5 min. (< 7) (2.6%)

Discussion

Main findings

The overall prevalence of AMA in this large multicountry
analysis was 12.3%, ranging from 2.8% in Nepal to 31.1%
in Japan. Advanced maternal age was found to be signifi-
cantly associated with severe maternal adverse outcomes,
including MNM, MD, and SMO. It was also found to be
significantly associated with fetal and perinatal mortalities.
Excluding the data from Japan did not change the results
of these associations.

Strengths and limitations

To our knowledge, this analysis is the first report to
describe the significant risk of AMA on MNM, MD, and
SMO. The WHOMCS was conducted in 359 health facili-
ties from 29 countries in Africa, Asia, Latin America,
and the Middle East, and involved 276 291 pregnant
women. All of these countries except Japan are develop-
ing countries, where there were no previous reports
addressing these associations. We used pre-tested, stan-
dardised data collection forms by trained data collectors
and methodology from the previous WHO global survey;
however, our analysis did not have information on some
variables known to be associated with fetal and neonatal
mortality, including smoking, obesity, diabetes, syphilis,
and difficult labour. As we used medical records as our
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Figure 2. Prevalence of women with advanced maternal age by country.

Table 1. Maternal and neonatal characteristics in relation to maternal age
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Characteristics

Maternal age (years)

Total 20-34 35-39 40-44 >45
276 291 238 504 29 245 7015 1527

Country groups

Low MMR 7273 (2.6) 5476 (2.3) 1452 (5.0) 327 (4.7) 18 (1.2)

Moderate MMR 118 385 (42.9) 100951 (42.3) 13669 (46.7) 3364 (48.0) 401 (26.3)

High MMR 63 671 (23.0) 59736 (25.1) 3211 (11.0) 663 (9.5) 61 (4.0)

Very high MMR 86 962 (31.5) 72341 (30.3) 10913 (37.3) 2661 (37.9) 1047 (68.6)
Marital status

Married/cohabiting 251 555 (92.1) 216712 (91.9) 27239 (94.0) 6510 (93.2) 1094 (85.1)

Single 21 625 (7.9) 19228 (8.2) 1733 (6.0) 472 (6.8) 192 (14.9)
Maternal school attendance, in years

0 43 074 (15.6) 35 202 (14.8) 5791 (19.8) 1636 (23.3) 445 (29.1)

1-6 (primary) 33982 (12.3) 28 965 (12.1) 3771 (12.9) 1029 (14.7) 217 (14.2)

7-9 (lower secondary) 47 876 (17.3) 43 013 (18.0) 3812 (13.0) 890 (12.7) 161 (10.5)

10-12 (upper secondary) 79 645 (28.8) 71 066 (29.8) 6808 (23.3) 1573 (22.4) 198 (13.0)

>12 (tertiary) 71 714 (26.0) 60 258 (25.3) 9063 (31.0) 1887 (26.9) 506 (33.1)
Parity

Primiparous 86 838 (31.4) 83 220 (34.9) 2773 (9.5) 574 (8.2) 271 (17.8)

Multiparous 189 452 (68.6) 155 284 (65.1) 26 472 (90.5) 6441 (91.8) 1255 (82.2)
Onset of labour

Spontaneous 211 871 (76.8) 184 792 (77.6) 20 888 (71.5) 4965 (70.9) 1226 (80.3)

Induced 29 094 (10.6) 25 649 (10.8) 2708 (9.3) 615 (8.8) 122 (8.0)

No labour 34 903 (12.7) 27 693 (11.6) 5604 (19.2) 1428 (20.4) 178 (11.7)
Mode of delivery

Vaginal delivery 196 194 (71.0) 171 805 (72.0) 18 804 (64.3) 4406 (62.8) 1179 (77.2)

Caesarean section 80 097 (29.0) 66 699 (28.0) 10 441 (35.7) 2609 (37.2) 348 (22.8)
Fetal presentation

Non-cephalic 12 114 (4.4) 9970 (4.2) 1606 (5.5) 462 (6.6) 76 (5.0)

Cephalic 263 627 (95.6) 228 095 (95.8) 27 556 (94.5) 6534 (93.4) 1442 (95.0)
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Table 2. Prevalence of adverse pregnancy outcomes in relation to maternal age

Outcomes Maternal age (years)

Total 20-34 35-39 40-44 >45
Maternal 276 291 238 504 29 245 7015 1527
MNM** 1372 (5) 1007 (4) 243 (9) 98 (14) 24 (16)
MD** 270 (1) 207 (1) 43 (2) 15 (2) 5 (3)
SMO** 1642 (6) 1214 (5) 286 (10) 113 (17) 29 (20)
Neonatal; total births 276 291 238 504 29 245 7015 1527
Live births 270 744 234 057 28 445 6780 1462
Preterm birth (<37 weeks)* 16 966 (61) 14 352 (60) 1964 (67) 548 (78) 102 (67)
Stillbirths* 5547 (20) 4447 (19) 800 (27) 235 (34) 65 (43)
Early neonatal mortality** 2297 (9) 1962 (8) 249 (9) 71 (11) 15 (10)
Perinatal mortality* 7776 (28) 6357 (27) 1036 (35) 303 (43) 80 (53)
Low birthweight (<2500 g)** 28 543 (105) 24 985 (107) 2649 (93) 774 (114) 135 (92)
NICU admission** 17 247 (64) 14 498 (62) 2044 (72) 633 (93) 72 (49)
Apgar score <7 at 5 minutes** 6896 (26) 5887 (25) 721 (25) 214 (32) 74 (51)

*Per 1000 total births.
**Per 1000 live births.

primary data source, missing data or errors in these
records could have affected data quality; however, we
have tried our best to minimize this bias as much as
possible by intensively training our data collectors before
the study. Clinical staff were available for data collectors
to consult, as necessary.

Interpretation (findings in light of other evidence)
The prevalence of AMA in this analysis varied greatly
across countries. Previous reports on the prevalence of
AMA varied from 33.4% in Norway to 11.4% in Taiwan;>*
however, we have demonstrated that even in lower-income
countries AMA accounts for a significant proportion of all
deliveries.

Advanced maternal age has been previously shown to
increase the risk of gestational diabetes, antepartum haem-
orrhage, and placenta praevia.'> The prevalence of
pre-existing hypertension, placenta praevia, suspected intra-
uterine growth restriction, and gestational diabetes also
appear to increase with maternal age.® AMA also indepen-
dently increases the risk of operative vaginal and caesarean
deliveries.”'*'¢ Studies of AMA have largely not explored
SMO, however, probably because of the size of the sample
needed for such a study in a high-income setting, where
SMO is infrequent. Our analyses therefore focused on eval-
uating the associations between AMA and MNM, MD, and
SMO that have not been evaluated before, especially in
developed or developing countries.

This report indicates that AMA (all age groups) signifi-
cantly increased the risk of fetal and perinatal mortalities.
Previous reports indicated that women with AMA had an

increased risk of fetal death.> Women with AMA also
had significantly increased risks of antepartum and intra-
partum stillbirth."” Lisonkova et al., using the causal fetu-
s-at-risk model, showed that mothers of AMA had a
consistently increased risk of perinatal death at all gesta-
tional ages.'® Other reports also showed that women with
AMA had a significantly increased risk of perinatal
death.>'® Our studies showed that women with AMA had
a significantly increased risk of preterm birth, early neo-
natal mortality, low birthweight, NICU admission, and
Apgar score <7 at 5 minutes, although not across all
AMA groups. Previous studies have reported the associa-
tion between AMA and preterm labour.>*'>'* AMA was
found to be significantly associated with low birth-
weight.'>"”

The findings clearly show a significantly increased risk of
severe adverse maternal outcomes with AMA, whereas just
a slightly increased risk of adverse perinatal outcomes was
demonstrated. The explanation is that the prevalence of
perinatal outcomes was only slightly higher among AMA
groups than those of the reference group (20-34 years). In
addition, the prevalence of low birthweight and NICU
admission in women with very advanced age (45 years of
age or older) was even lower than those of the reference
group.

The public health focus generally tends to be on adoles-
cents or younger women in terms of risks associated with
pregnancy. Although a much greater focus on contraceptive
availability and reproductive health education for adoles-
cents is indeed warranted, women over 35 years of age rep-
resent a larger, and growing, population group that also
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Table 3. Association between maternal age and adverse pregnancy
outcomes

Outcomes Maternal age (years)
aOR* (95% CI)
35-39 40-44 >45
Maternal**
MNM 1.5(1.3,18) 2.2(1.7,28) 35(2.2,5.5)
MD 1.7(1.2,26) 26(1.4,47) 43(1.5 12.1)
SMO 16(1.4,1.8 23(1.8,28) 3.7(2.4,5.6)
Neonatal***
Preterm birth 1.2(1.1,1.2) 1.4(1.2,15) 1.3(0.9, 1.6)
(<37 weeks)
Stillbirths 15(1.4,1.7 18(.5,2.1) 21(1.5,2.8)
Early neonatal 1.2(1.0,14) 1.4(1.1,18) 1.4(0.7,2.7)
mortality
Perinatal mortality 1.4 (1.3, 1.5) 1.7 (1.5, 1.9) 1.9 (1.5, 2.6)
Low birth weight 1.1 (1.0, 1.1) 1.4(1.3, 1.5 1.2(0.9, 1.5
(<2500 g)
NICU 1.2(1.1,1.2) 1.6(1.4,1.7) 1.1(0.8, 1.5
admission****
Apgar score <7 1.0(09, 1.1 1401.2,16) 1.6(1.2,23)

at 5 minutes

*Reference group: 20-34 years.

**Models were adjusted for country groups by MMR levels, blood
bank, adult intensive care unit, marital status, maternal school
attendance (in years), parity, onset of labour, fetal presentation, and
mode of delivery. The country and facility levels were also adjusted
as random effects.

***\odels were adjusted for country groups by MMR levels, blood
bank, neonatal intensive care unit, marital status, maternal school
attendance (in years), parity, onset of labour, fetal presentation, and
mode of delivery. The country and facility levels were also adjusted
as random effects.

****\odels were adjusted for country groups by MMR levels,
marital status, maternal school attendance (in years), parity, onset of
labour, fetal presentation, and mode of delivery. The country and
facility levels were also adjusted as random effects.

has inherently higher risks of severe adverse outcomes
compared with women aged 20-34 years.

Conclusion

Advanced maternal age significantly increases the risk of
MNM, MD, and SMO. It also significantly increases the risk
of preterm birth, fetal mortality, early neonatal mortality,
perinatal mortality, low birthweight, NICU admission, and
birth asphyxia. International and national maternal health
policies should focus more on AMA pregnancies. More
research is needed to find appropriate and timely interven-
tions to reduce the impact of AMA on pregnancy outcomes.
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In the early 2000s, the World Health
Organization  (WHO) initiated an
ambitious research project aimed at
establishing a global network of health
facilities providing maternity services.
This network would not only enable
WHO to generate knowledge related to
maternal and perinatal health at the
global level, but also aimed to foster
collaboration and strengthen research
capacity across the world. Between 2004
and 2008, the first round of research
was implemented in 24 countries from
Africa, Asia, and Latin America. The
2004-2008 Global Survey on Maternal
and Perinatal Health resulted in a strong
worldwide collaboration that produced
over 25 research papers, several local
and global policy briefs, and a number
of master’s and doctorates at various
universities around the world."?

Considering the success of the Global
Survey project and the network’s
momentum and motivation, preparations
for a second round of research were
initiated in 2008. The project steering
committee, together with the project
coordinators at the country and regional
levels, opted to focus on issues related to
severe maternal and newborn morbidity
and mortality, and to expand the net-
work. Through a participatory process, a
research protocol was developed and,
between May 2010 and December 2011,
data collection for the Multicountry
Survey on Maternal and Newborn Health
(WHOMCS) was implemented in 359
hospitals from 29 countries located in
five WHO regions (i.e. Africa, the Ameri-
cas, Eastern Mediterranean, South East
Asia, and the Western Pacific).>*

The WHOMCS included over 314 000
women and their newborn infants.> It
is the largest study to date assessing
the management of severe maternal
complications and the prevalence of
maternal near miss. Figure 1 shows the
individual countries that participated in

the WHOMCS. Implementing a study
of this magnitude was a considerable
challenge. Internal challenges included,
for instance, a relatively small budget
and the need to standardise research
processes across all research sites. Exter-
nal challenges involved major events
such as civil unrest, armed conflict,
labour strikes, and disease outbreaks
that affected the implementation of
the project in some countries; however,
the motivation of over 1500 collabora-
tors and the essential contribution of
several WHO offices, partners, and
donors led to the successful completion
of this project.

The first research output of the
WHOMCS was published in May 2013.
This publication sent a strong message
to the international community of
researchers, policy makers, and other
stakeholders: in order to achieve a sub-
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The World Health Organization Multicountry
Survey on Maternal and Newborn Health project
at a glance: the power of collaboration

stantial reduction in maternal mortality,
it is necessary to adopt a comprehensive
approach to emergency obstetric care
together with overall improvements in
the quality of maternal health care.® In
parallel with the publication of this first
peer-reviewed article, the network car-
ried out a coordinated and decentralised
effort to conduct several analyses of the
study data set covering a wide range of
issues, including social determinants of
health, major causes of maternal mortal-
ity and morbidity, newborn care, and
other aspects of maternal and perinatal
health. One commentary and 12 scienti-
fic papers have been published in this
BJOG special supplement dedicated to
maternal and perinatal health.5'® The
main conclusions of these analyses are
summarised in Box 1.

This supplement demonstrates the
strengths of an effective global collabo-

Figure 1. Participating countries and territories (Afghanistan, Angola, Argentina, Brazil,
Cambodia, China, Democratic Republic of the Congo, Ecuador, India, Japan, Jordan, Kenya,
Lebanon, Mexico, Mongolia, Nepal, Nicaragua, Niger, Nigeria, Occupied Palestinian Territory,
Pakistan, Paraguay, Peru, Philippines, Qatar, Sri Lanka, Thailand, Uganda, and Vietnam).
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ration of clinicians, researchers, Minis-
tries of Health, and WHO offices.
Further efforts will be needed to con-
tinue the analytical work of this data
set, including the combination of the
2004-2008 Global Survey and the 2010-

these databases have recorded data for
more than 600 000 women and their
newborns. Nevertheless, beyond the
scientific articles, greater efforts will be
required to put these findings and other
valuable information into action, in

women, and children around the world.
While acknowledging the obstacles, we
are confident that with focus, persis-
tence, and collaboration, science and
health policy can work together to
bring better lives to the most vulnerable

2011 WHOMCS data sets: together, order to improve the health of families, populations.

Box 1. Key findings of 12 secondary analyses of the WHOMCS

Postpartum haemorrhage
The use of uterotonics for the prevention and treatment of postpartum haemorrhage is widespread among the health facilities participating
in this study, yet additional interventions are often necessary for the management of severe maternal outcomes. Even among hospitals that
reported the capacity to provide all of the essential interventions, including emergency obstetric services, disparities in the rates of maternal
death and other severe outcomes persist.

Pre-eclampsia and eclampsia
The analysis of this large database provides estimates of the global distribution of the incidence of hypertensive disorders of pregnancy, and
information about the most frequent complications (including organ dysfunctions) associated with pre-eclampsia and eclampsia. This
information can be used for developing health systems strategies related to the management of severe complications arising from
pre-eclampsia and eclampsia.

Abortion
Young women (<20 years of age), single women, and women undergoing abortions at later gestational ages presented a higher risk of maternal
death. The highest burden of abortion-related severe maternal outcomes was seen in low or medium Human Development Index countries.

Indirect causes of maternal mortality
Indirect causes were responsible for about 20 and 25% of severe maternal outcomes and maternal deaths, respectively. Women with
underlying indirect medical conditions during pregnancy had significantly increased risks of obstetric complications, severe maternal outcomes,
maternal near miss, maternal death, and perinatal morbidity and mortality.

Adolescent pregnancy
Adolescent pregnancy is associated with higher risks of adverse pregnancy outcomes. Preventive strategies in early pregnancy, in conjunction
with improvement of healthcare interventions, are crucial to reduce adverse pregnancy outcomes among adolescent women in low- and
middle-income countries.

Advanced maternal age
Advanced maternal age significantly increases the risk of maternal near miss, maternal death, and severe maternal outcomes. It also slightly
increases the risk of fetal and perinatal mortality.

Maternal education
Women with lower levels of education are at greater risk for severe maternal outcomes, even after adjustment for key confounding factors.
This is particularly true for women in countries that have poorer markers of social and economic development.

Infection and caesarean section
Prophylactic antibiotic coverage for caesarean delivery may be related to the importance attributed to guidelines and clinical audits in the
health facility. There may also be a tendency to use prophylactic antibiotics when caesarean delivery has been scheduled, and the use of
antibiotic prophylaxis was already included in the routine clinical protocol.

Intrapartum-related perinatal mortality
The prevention of intrapartum-related perinatal death goes beyond caesarean section coverage, requiring a comprehensive approach to
quality intrapartum care. The majority of perinatal deaths occur in women with complications: early identification and management could
improve both maternal and perinatal outcomes. Improving the continuum of care between the community-based antenatal identification of
maternal complications (such as pre-eclampsia and severe anaemia) and the quality of intrapartum care is therefore essential.

Twin pregnancy
The pre-labour caesarean delivery rate for twins varied largely between countries, probably because of the overuse of caesarean delivery in
wealthier countries, as well as its lack of availability in low-income countries. Pre-labour delivery may be beneficial when the first twin is
non-vertex or when pregnancy has exceeded 38 weeks of gestation.

Preterm birth
Providing adequate obstetric care, including the optimal timing for delivery in high-risk pregnancies, especially to the socially disadvantaged,
could improve pregnancy outcomes. Decreasing provider-initiated preterm delivery in women once maternal complications such as anaemia
or hypertensive disorders are present is important for countries at various stages of development, but may be more challenging to achieve.

Neonatal near miss
Survivors of selected markers of severe neonatal morbidities could be appropriately labelled as neonatal near-miss cases. The definition
developed in the present analysis is a basis for future applications in neonatal health.
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Kiboko, Alfred Mpoo, Mbongo Manwana, José Monama, Germaine Batwanabo Ipi, Jean
Kifutshi, Mélanie Mikanda, Kabangambe Pissi, Kavira Siviholya, Vianney Kambere
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Shushma Dahal, Naresh Pratap KC, B. D. Chataut, Ganesh Bahadur Singh, Bhagawati
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Orekoya, G.T. Adekola-Oni, O. Adegbola, F.F. Shittu, T. |. Fagorala, R. |. Ola-Okunola, O.
G. Aihonsu, Akinbobola Muibat Olalekan, A. A. Adeyemi, M. F. Balogun, Arafat Ifemeje,
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Almustapha Munirah, Indo Ahmadu, Abdu Alwaru, Aisha Dalha, S. O. Zakari, Asabe
Yusuf, Abubakar Dalha, Nana Abbati B., Ibrahim Umar, Fatima Musa Daura, Sani
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Carlos Ferreira, Patricia Minoso, Carlos Mongelos , Carolina Acosta, Karina Fernandez,
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Soria, Leopoldo Vega, Agnes Catoera, Romulo Busuego, Jane Cadiente, Azucena
Dayanghirang, Darlene Estuart, Edgar Ramiterre, Aimaya Taojo, Holden Rainer Gayta,
Karina M. Santos, Bernadette S. Austria, Jimmy San Pedro, Maria Victoria P. Celso, Delia
M. Torres, Minerva N. Espino. Qatar: Sajjad Rahman. Sri Lanka: Anoma Jayathilaka,
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Nassali, Jonsen Kiggundu, Keneth Chemtai, Mwanga Micheal, Rogers Masaba, Acen Anna,



Caroline Abiong, Rose Scovia Chebet, Zulaika Chekachesi, Hellen Chemshack, Juliet Chesuro,
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