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Objective To evaluate how the effect of maternal complications
on preterm birth varies between spontaneous and
provider-initiated births, as well as among different countries.

Design Secondary analysis of a cross-sectional study.

Setting Twenty-nine countries participating in the World Health
Organization Multicountry Survey on Maternal and Newborn
Health.

Population 299 878 singleton deliveries of live neonates or fresh
stillbirths.

Methods Countries were categorised into very high, high, medium
and low developed countries using the Human Development
Index (HDI) of 2012 by the World Bank. We described the
prevalence and risk of maternal complications, their effect on
outcomes and their variability by country development.

Main outcome measures Preterm birth, fresh stillbirth and early
neonatal death.

Results The proportion of provider-initiated births
preterm deliveries increased with development: 19% in low to
40% in very high HDI countries. Among preterm deliveries, the
socially disadvantaged were less likely, and the medically high risk
were more likely, to have a provider-initiated delivery. The effects
of anaemia [adjusted odds ratio (AOR), 2.03; 95% confidence
interval (CI), 1.84; 2.25], chronic hypertension (AOR, 2.28; 95%
CI, 1.94; 2.68) and pre-eclampsia/eclampsia (AOR, 5.03; 95% CI,
4.72; 5.37) on preterm birth were similar among all four HDI
subgroups.

among

Conclusions The provision of adequate obstetric care, including
optimal timing for delivery in high-risk pregnancies, especially to
the socially disadvantaged, could improve pregnancy outcomes.
Avoiding preterm delivery in women when 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.
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Introduction

As a primary cause of neonatal death, preterm birth pre-
sents a major public health problem, with an estimated
15 million births, or 11% of all births worldwide, occurring
preterm.' Approximately 90% of these preterm births are
concentrated in developing countries, with 11 million
(85%) in Africa and Asia, and 0.9 million in Latin America
and the Caribbean.” Although multiple pregnancies and
improved management of high-risk pregnancies leading to
improved neonatal outcomes may account for the rise in
preterm delivery in developed countries,” > the highest pre-
term birth rates occur in low-income settings,6 where the
majority of preterm deliveries are caused by spontaneous
labour, and it is estimated that avoidance of preterm deliv-
ery could save over 1 million neonatal deaths each year.”

Maternal complications, such as infectious diseases and
hypertension, are the most common direct causes of pre-
term delivery.® Malaria is the most widespread infectious
disease that is known to contribute to spontaneous preterm
labour and preterm birth’; bacterial infections leading to
chorioamnionitis are also associated with a large propor-
tion of very preterm births,'” and HIV has been reported
as a risk factor for preterm delivery.'"'? However, hyper-
tension is the leading cause of provider-initiated preterm
delivery,® with the definitive management of eclampsia and
gestational hypertension being termination of pregnancy.

Although maternal complications and social settings play
a substantial role in the underlying risk of preterm deliv-
ery," it is less clear how the risk of maternal complications
of preterm birth varies between spontaneous and pro-
vider-initiated delivery, and whether better interventions
and treatment of these complications would improve preg-
nancy outcomes.

Therefore, by utilising an international dataset of devel-
oped and developing countries, we sought to understand
the risk factors and outcomes of spontaneous and pro-
vider-initiated preterm birth, and their variety, by demo-
graphic and socio-economic features.

Methods

Study population

We conducted a secondary data analysis of the WHO
Multicountry Survey on Maternal and Newborn Health.
The survey was carried out in 359 health facilities from 29
countries in Africa, Asia, Latin America and the Middle
East. A multistage cluster sampling method was applied to
acquire samples of health facilities in two randomly
selected provinces as well as the capital city of the 29 coun-
tries. We have included full methodological details of this
survey in previous papers.'*'> The survey recruited all
women who were admitted for delivery, as well as all

women with severe maternal outcomes, irrespective of ges-
tational age. Trained medical staff sourced individual data
on demographics and reproductive characteristics, medical
conditions during pregnancy, birth outcomes, and compli-
cations and received interventions from the women’s medi-
cal records. Health facility capacity data were obtained,
including laboratory tests, human resources and training,
and the capabilities of obstetrics and neonatal healthcare
services. Data were collected over a period of 2 months
from May 2010 to December 2011 in institutions with
>6000 annual deliveries and 3 months in institutions with
<6000 annual deliveries. In countries in which <3000 deliv-
eries were anticipated, it was extended to 4 months in all
institutions. The average number of deliveries in an institu-
tion over the study period was 463 (range, 17-6002).

There were 318 534 deliveries observed in our study. We
restricted our analysis to 302 376 deliveries of singletons of
over 22 completed weeks of gestation who weighed over 500 g
and were alive before labour and delivery, excluding all macer-
ated fetal deaths. We further excluded deliveries with congenital
malformations (2115) or with missing data on labour (381),
with a total of 299 878 deliveries retained in the analysis.

Variables and definitions

We collected data on the best clinical estimate of gesta-
tional age in weeks, and categorised delivery at gestational
age 22-36 weeks as preterm, 37-41 weeks as term and
42 weeks and over as post-term. We defined provider-initi-
ated delivery as delivery in which induction of labour or
caesarean section was performed without any preceding
spontaneous labour. Our main outcome of interest was
delivery timing, categorised as ‘spontaneous preterm birth’,
‘provider-initiated preterm birth’, ‘spontaneous term birth’,
‘provider-initiated term birth’ and ‘post-term birth’.

For risk factors of spontaneous preterm birth and pro-
vider-initiated preterm birth, we considered the following
variables as exposures at the individual level: maternal age
at delivery; marital status; educational attainment, parity;
previous caesarean section; infant sex; severe anaemia,
defined as haemoglobin <7 mg/dl; bacterial infections,
defined as pyelonephritis, sepsis or other systemic infection;
HIV or AIDS; malaria or dengue; chronic hypertension;
pre-eclampsia or eclampsia; and other maternal conditions,
defined as the presence of diseases or injuries affecting the
heart, lungs, liver or kidneys. Infant sex and best clinical
estimate of gestational age were considered as confounders
associated with stillbirth and early neonatal death.

In addition, in our analysis, we adjusted for the ‘facility
capacity index’ category — a proxy for the institution’s
capacity to provide obstetric care — comprising six areas
reflecting the standard of facility and basic services, medi-
cal services, emergency obstetric services, laboratory tests,
hospital practices and human resources, calculated into a
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continuous index and categorised as ‘good’, ‘poor’ or ‘very
poor’. Countries were categorised into very high, high,
medium and low developed countries using the Human
Development Index (HDI) of 2012 by the World Bank.'®

In this study, we considered stillbirths and intra-hospital
early neonatal deaths as perinatal outcomes. We defined
early neonatal deaths as intra-hospital deaths that occurred
on or before the seventh day after delivery.

Statistical analysis

First, we examined the distribution of the duration of preg-
nancy and the risk of spontaneous delivery in preterm birth
stratified by the duration of pregnancy within each HDI
group. Next, we compared the timing of delivery with
maternal characteristics by performing adjusted chi-squared
tests, taking into account the survey design.

To determine the effect of maternal complications on
spontaneous and provider-initiated preterm delivery, we
constructed multilevel, multinomial, multivariate logistic
regression models comparing the five delivery outcomes, as
well as multivariate logistic regression models comparing
spontaneous with provider-initiated delivery in preterm and
term deliveries separately. We also adjusted for individual
maternal characteristics (see Table 1) and for random effects
at each level: country (level 1), facility (level 2) and individ-
ual (level 3). We repeated this analysis in HDI subgroups
across country (level 1) and individual (level 2) levels, and
adjusted for facility capacity, which was quantified using a
scale of available utilities and interventions in each facility.

For outcomes of preterm birth, we examined the risk of
intrapartum-related stillbirth, defined as fresh stillbirth
(delivery of a dead fetus that does not show any sign of

Table 1. Maternal characteristics stratified by timing and initiation of delivery: analysis of 299 878 singleton deliveries in 29 countries

Maternal characteristics All Preterm delivery Term delivery Post-term  Adjusted
deliveries, n delivery, PP

Provider-  Spontaneous Provider- Spontaneous n (%)

initiated labour, initiated labour,

delivery, n (%) delivery, n (%)

n (%) n (%)
N 299878 5315 14916 60968 213881 4798
Age (years)
<20 30923 479 (2) 2014 (8) 4620 (15) 23261 (75) 550 (2) <0.001
20-34 232462 3786 (2) 1599 (6) 47310 (20) 166349 (72) 3761 (2)
>35 36493 1031 (3) 11259 (6) 8922 (25) 23635 (66) 470 (1)
Marital status
Single 30597 581 (2) 1780 (6) 5292(17) 22240 (73) 687 (2) 0.001
Married/cohabiting 267427 4683 (2) 13032 (5) 55084 (21) 190180 (71) 4093 (2)
Education (years)
0 45040 508 (1) 2487 (6) 4501 (10) 36796 (82) 679 (2) <0.001
1-6 39216 649 (2) 2182 (6) 6639 (17) 28917 (74) 741 (2)
7-9 57112 881 (2) 3246 (6) 10506 (18) 41284 (72) 1133 (2)
10-12 87175 1672 (2) 4204 (5) 19192 (22) 60444 (69) 1557 (2)
>12 48876 1092 (2) 1616 (3) 14504 (30) 31084 (64) 554 (1)
Parity
0 127880 2298 (2) 6653 (5) 28847 (23) 87895 (69) 2049 (2) <0.001
1-2 124446 2216 (2) 6010 (5) 26289 (21) 87858 (71) 1917 (2)
>3 47544 792 (2) 2240 (5) 5733 (12) 37873 (80) 828 (2)
Previous caesarean section 36645 1302 (4) 1562 (4) 16366 (45) 16909 (46) 394 (1) <0.001
Anaemia (haemoglobin <7 mg/dl) 4077 323 (8) 498 (12) 941 (23) 2268 (46) 37 (1) <0.001
Infection
Puerperal endometritis 254 17 (7) 25 (10) 9 (23) 150 (59) 3 (1) <0.001
Systemic bacterial infection 1393 97 (7) 228 (16) 325 (23) 720 (56) 21 (2) <0.001
HIV/AIDs 1109 34 (3) 88 (8) 236 (21) 729 (52) 22 (2) <0.001
Malaria/dengue 312 38 (12) 49 (16) 0(22) 150 (66) 5(2) <0.001
Hypertensive disorders
Chronic hypertension 1148 173 (15) 125 (11) 415 (36) 425 (48) 10 (1) <0.001
Pre-eclampsia/eclampsia 6299 87 (1) 766 (5) 2258 (20) 2693 (72) 69 (2) <0.001
Other maternal conditions* 1957 240 (12) 204 (10) 658 (34) 843 (43) 8 (0) <0.001
*Any chronic or acute injury or disorder affecting the kidneys, heart, lungs or liver.
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maceration), and early neonatal mortality, defined as death
before discharge or within 7 days of hospitalisation, in
both spontaneous preterm and provider-initiated preterm
deliveries by HDI group. As deliveries before 28 completed
weeks of gestation are considered as stillbirths in some
countries, we restricted this analysis to 19 333 singletons
born above 28 weeks of gestation. Using multilevel, multi-
variate logistic regression models adjusted for maternal
characteristics, as shown in Table 1, as well as the method
of delivery and fetal presentation, we calculated the risk of
stillbirth and early neonatal death in spontaneous preterm
delivery compared with provider-initiated preterm delivery.
We further stratified this analysis by HDI subgroup. Statis-
tical analysis was conducted using Stata/MP version 12.0
(Stata Corp LP, College Station, TX, USA), and P < 0.05
was considered to be statistically significant.

Results

Of the 29 9878 singleton deliveries, 6.7% were preterm. The
proportion of preterm births among all deliveries was not
necessarily higher in lower HDI countries, and varied largely
in the range 1-10% by country (shown in Table S1). Alter-
natively, the proportion of preterm births that were provider
initiated increased as HDI increased, with the percentage
being 20% in low HDI countries and 40% in high HDI
countries. This difference persisted through subgroups of
length of gestation (Table 2), with HDI ranking and propor-
tion of provider-initiated deliveries showing a mild signifi-
cant correlation (R = 0.25, P = 0.007) (Figure 1).

Table 1 illustrates the distribution of the timing of deliv-
ery by maternal characteristics. Mothers who were unmar-
ried, had a low number of previous births, had a previous
caesarean section, anaemia, or any infection or chronic

hypertension showed a higher prevalence of spontaneous
and provider-initiated preterm delivery. Mothers who
received less education and who were younger had a higher
proportion of spontaneous preterm delivery, but not pro-
vider-initiated preterm delivery. However, older mothers
had a higher prevalence of provider-initiated preterm deliv-
ery, but not spontaneous preterm delivery.

To estimate the effect of the maternal characteristics shown
in Table 1 on preterm delivery, we used a multivariate, multi-
level, multinomial logistic regression model. In Table 3, we
show the difference in prevalence and effect of maternal com-
plications, stratified by HDI groups. The prevalence of HIV/

Proportion of provider-initiated births and HDI,
in preterm deliveries
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Figure 1. Proportion of provider-initiated births and Human
Development Index (HDI) in preterm deliveries. DRC, Democratic
Republic of Congo; OPT, Occupied Palestinian Territory.

Table 2. Proportion of provider-initiated delivery among preterm deliveries, stratified by the duration of pregnancy and Human Development

Index (HDI)

HDI group

Very high

High Medium Low

Provider-initiated births (n)/All births (N)
[proportion of provider-initiated births (%)]

All preterm deliveries (%) 369/921 (40)
Extremely premature deliveries (22-27 weeks) 19/41 (46)
Severely premature deliveries (28-31 weeks) 37/75 (49)
Moderately preterm deliveries (32-33 weeks) 37/85 (44)
Late preterm deliveries (34-36 weeks) 276/720 (38)

1856/4945 (38) 1720/7675 (22) 1370/6690 (20)
61/228 (27) 66/271 (24) 81/358 (23)
195/508 (38) 260/994 (26) 234/995 (24)
260/680 (38) 276/1139 (24) 207/783 (26)
1340/3529 (38) 1118/5271 (21) 848/4554 (19)

Very high HDI countries included Japan, Qatar and Argentina; high HDI countries included Mexico, Lebanon, Peru, Brazil, Ecuador and Sri Lanka;
medium HDI countries included Jordan, China, Thailand, Mongolia, Occupied Palestinian Territory, Paraguay, Philippines, Vietnam, Nicaragua,
India and Cambodia; low HDI countries included Kenya, Pakistan, Angola, Nigeria, Nepal, Uganda, Afghanistan, Democratic Republic of Congo

and Niger.
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AIDS and malaria/dengue was higher, and that of chronic
hypertension, pre-eclampsia, eclampsia, systemic infection
and puerperal endometritis was lower, in low HDI countries.
The effects of anaemia and hypertension were significant in
all HDI groups, and the risk of preterm delivery caused by
these complications did not decrease despite higher levels of
country development. The effects of all bacterial infections
(pyelonephritis, puerperal endometritis, systemic infection)
were strongest in the high HDI country group, and the effect
of HIV/AIDs was larger in the higher HDI groups.

Detailed data on associations between all maternal char-
acteristics and spontaneous and provider-initiated preterm
delivery are shown in Table S2. Individual risk factors for
both spontaneous and provider-initiated preterm delivery

included lower (<20 years) and higher (>35 years) mater-
nal age, unmarried status, poorer education, severe anae-
mia, systemic bacterial infection, malaria and/or dengue,
hypertensive disorders (chronic hypertension, pre-eclampsia
or eclampsia) and other maternal conditions. No significant
differences were observed by difference in parity or pres-
ence of HIV/AIDS.

To further estimate the effect of maternal characteristics
on spontaneous labour compared with provider-initiated
delivery in preterm, as well as term, deliveries, we used a
multilevel, multivariate logistic regression model comparing
these two outcomes. In Table 4, we show the results.
Mothers of lower age, poorer education or with pyelone-
phritis were more likely to have spontaneous labour, and

Table 3. Variation in prevalence (A) and adjusted odds ratios (B) of selected maternal medical conditions of preterm birth by country with the
Human Development Index (HDI): analysis of 299 878 singleton deliveries in 29 countries

Maternal condition All countries Very high High HDI Medium HDI Low HDI
(%)*** HDI (%)**** (%)**** (%)**** (%)****

(A) Prevalence of selected maternal medical conditions
Anaemia 4077 (1.4) 181 (1.0) 164 (1.7) 208 (1.4) 151 (1.2)
Infection
Pyelonephritis 453 (0.2) 18 (0.1) 96 (0.1) 235 (0.2) 104 (0.1)
Puerperal endometritis 270 (0.1) 93 (0.6) 67 (0.1) 58 (0.1) 52 (0.0)
Systemic infection 966 (0.3) 137 (0.8) 249 (0.4) 355 (0.4) 225 (0.2)
HIV/AIDS 1109 (0.4) 27 (0.2) 86 (0.1) 113 (0.1) 883 (0.8)
Malaria/dengue 312 (0.1) 2 (0.0) 13 (0.0) 52 (0.1) 245 (0.2)
Hypertensive disorders
Chronic hypertension 1148 (0.4) 83 (0.5) 346 (0.5) 446 (0.4) 273 (0.2)
Pre-eclampsia/eclampsia 7066 (2.4) 445 (2.7) 1908 (2.9) 2811 (2.9) 1902 (6)

(B) Adjusted odds ratios and 95% confidence intervals for estimates of effect of maternal medical conditions on preterm delivery

Anaemia 2.0 (1.8; 2.2)** 2.0 (1.3; 3.0)*
Infection

Pyelonephritis 1.5(1.1; 2.0)* 0.6 (0.1; 5.4)
Puerperal endometritis 1.8(1.2;2.7) 0.4 (0.1; 1.3)
Systemic infection 2.8 (2.3; 3.4)** 1.6 (0.8; 3.1)
HIV/AIDS 1.2 (1.0; 1.5) 5.5 (2.0; 15)*
Malaria/dengue 4.4 (3.2; 6.13)** NEEEEE
Hypertensive disorders

Chronic hypertension 2.3(1.9; 2.7)** 3.0 (1.5; 6.0)*

Pre-eclampsia/eclampsia

5.0 (4.7; 5.4)**

5.0 (3.8; 6.6)**

1.8 (1.3; 2.5)*

6.4 (3.5; 12)**
3.7 (1.9; 7.1)**
5.8 (3.9; 8.6)**
1.4 (0.6; 3.5)
3.2 (0.5; 19)

3.3(2.5; 4.3)**
6.1 (5.4; 6.9)**

2.0 (1.7; 2.3)**

1.3(0.8; 2.1)
1.5 (0.6; 3.8)
2.4 (1.8; 3.2)**
1.0 (0.5; 1.9)
2.5(1.3; 4.8)**

2.3(1.8; 2.9)**
3.7 (3.3; 4.1)**

2.3 (2.0;2.7)**

1.1 (0.7; 1.9)
2.7 (1.3,5.8)*
2.7 (1.9;4.0)**
1.2 (0.9; 1.6)
5.4 (3.6; 8.0)**

1.1(0.8; 1.7)
6.7 (5.9; 7.5)**

Very high HDI countries included Japan, Qatar and Argentina; high HDI countries included Mexico, Lebanon, Peru, Brazil, Ecuador and Sri Lanka;
medium HDI countries included Jordan, China, Thailand, Mongolia, Occupied Palestinian Territory, Paraguay, Philippines, Vietnam, Nicaragua, India
and Cambodia; low HDI countries included Kenya, Pakistan, Angola, Nigeria, Nepal, Uganda, Afghanistan, Democratic Republic of Congo and Niger.

*P < 0.01.
**P < 0.001.

***Multinomial, multilevel, multivariate logistic regression models were used to obtain adjusted odds ratios (AORs): the outcome was of five
categories (spontaneous preterm birth, spontaneous term birth, provider-initiated preterm birth, provider-initiated term birth, post-term birth;
reference is spontaneous term birth); multilevel analysis was structured on three levels (individual, health facility, country) with random intercepts,
and adjusted for maternal age, marital status, education, parity and previous caesarean section.
****Multinomial, multilevel, multivariate logistic regression models were used to obtain odds ratios (ORs): the outcome was of five categories
(spontaneous preterm birth, spontaneous term birth, provider-initiated preterm birth, provider-initiated term birth, post-term birth; reference is
spontaneous term birth); multilevel analysis was structured on two levels (individual, country) with random intercepts, and adjusted for maternal
age, marital status, education, parity and previous caesarean section, maternal medical conditions, and facility capacity and services.

*****Not estimated due to small numbers.
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nulliparous mothers, mothers with previous caesarean sec-
tion or mothers with anaemia, malaria/dengue, chronic
hypertension or pre-eclampsia were more likely to have

Table 4. Adjusted odds ratios of risk factors for spontaneous
compared with provider-initiated delivery, in term and preterm
delivery: analysis of 299 878 singleton preterm deliveries in 29

countries

Maternal
characteristics

Spontaneous versus provider-
initiated delivery [adjusted odds
ratio (95% confidence interval)]

Preterm delivery

Term delivery

Age (years)

<20

20-34

>35

Marital status

Single

Married

Education

None

1-6 years

7-9 years

10-12 years

>12 years

Parity

0

1-2

>3

Previous caesarean
section

Infant sex (female)

Severe anaemia
(haemoglobin
<7 mg/dl)

Infection

Pyelonephritis

Puerperal endometritis

Systemic bacterial
infection

HIV/AIDs

Malaria/dengue

Hypertension

Chronic hypertension

Pre-eclampsia/
eclampsia

1.24 (1.08; 1.39)**
REF
0.67 (0.60; 0.76)***

1.25 (1.08; 1.45)**
REF

2.28 (1.89; 2.75)***
1.77 (1.51; 2.07)
1.75 (1.51; 2.02)***
1.35(1.19; 1.53)***
REF

* kK

0.79 (0.72; 0.87)***
REF

1.02 (0.89; 1.15)
0.37 (0.33; 0.41)***

0.97 (0.90; 1.05)
0.54 (0.44; 0.65)***

2.21(1.17; 4.15)*
1.10 (0.54; 2.26)
0.81 (0.57; 1.15)

1.00 (0.61; 1.66)
0.27 (0.16;0.47)***

0.60 (0.45; 0.81)**
0.20 (0.18; 0.22)***

1.44 (1.38; 1.51)***
REF
0.66 (0.64; 0.69)***

1.10 (1.05; 1.15)***
REF

1.94
1.40
1.30
1.25
REF

1.83; 2.06)***
1.33; 1.46)***
1.25; 1.36)***
1.21; 1.30)***

0.51 (0.49; 0.52)***
REF

1.46 (1.40; 1.52)***
0.15 (0.15; 0.16)***

1.04 (1.03; 1.07)***
0.83 (0.76; 0.91)***

0.76 (0.58; 0.99)*
0.90 (0.64; 1.27)
0.80 (0.66; 0.97)*

0.49 (0.41; 0.59)***
0.48 (0.33; 0.68)***

0.34 (0.29; 0.41)***
0.32 (0.30; 0.34)***

Multilevel, multivariate logistic regression models were used to
obtain adjusted odds ratios: the outcome was preterm delivery;
multilevel analysis was structured on three-levels (individual, health
facility, country) with random intercepts, and adjusted for maternal
age, marital status, education, parity and previous caesarean

section.

*P < 0.05.
**p < 0.01.
**xp < (0.001.

provider-initiated delivery, in both term and preterm deliv-
eries. Multiparity (more than two previous births) was
associated with spontaneous delivery only in term births,
and pyelonephritis was associated with spontaneous deliv-
ery in preterm delivery, but with provider-initiated delivery
in term delivery.

Table 5 illustrates the risk of stillbirth and early neonatal
death among preterm deliveries for both spontaneous
labour and provider-initiated delivery by HDI subgroup.
Risks of stillbirth and early neonatal death were both lower
in spontaneous preterm deliveries compared with pro-
vider-initiated deliveries within all HDI subgroups. Stillbirth
and early neonatal death within both spontaneous preterm
delivery and provider-initiated preterm delivery decreased
as HDI increased. After adjustment for maternal characteris-
tics, the odds ratio of stillbirth in spontaneous delivery
compared with provider-initiated delivery was lower in all
HDI subgroups, and this effect was larger as HDI increased.

Discussion

Main findings

In our study, we found an increase in the percentage of
provider-initiated preterm delivery, as well as a decrease in
stillbirth and early neonatal mortality, in higher HDI
groups. Younger mothers and those who received less edu-
cation were also less likely to have a provider-initiated
delivery for a preterm birth.

However, we did not observe a decrease in preterm birth
associated with improved human development of the coun-
try, and the effects of maternal complications, such as
anaemia or hypertensive disorders, on preterm delivery
were similar across countries.

Once obstetric complications are present, the avoidance
of preterm delivery may be difficult, even with the care
standards of more developed countries. On top of an
increased effort to prevent pregnancy complications, devel-
oping countries and those socially disadvantaged may bene-
fit from management care, including interventions to
optimise the timing of delivery.

Interpretation

Recent reports have shown an increase in provider-initiated
preterm delivery and improved neonatal outcomes in devel-
oped countries.'”'® In the USA, provider-initiated delivery
increased from 30% to 42% of all preterm deliveries during
1995-2005,” with stillbirths and neonatal mortality also
decreasing. In our study, we observed an increase in pro-
vider-initiated preterm delivery associated with country
HDI, as well as a decrease in the risk of stillbirth in spontane-
ous preterm deliveries compared with provider-initiated
preterm deliveries in higher HDI countries, even after con-
trolling for maternal and infant characteristics.
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Table 5. Neonatal outcomes of spontaneous labour and provider-initiated preterm delivery: analysis of 19 333 singleton preterm deliveries above

28 weeks of gestation in 29 countries

Human Development Index (HDI) group

All countries
(19 333)

Very high (921)

High (4945) Medium (7675) Low (6690)

Stillbirths/preterm deliveries (%)

(A) Fresh stillbirths
Spontaneous
preterm deliveries
Provider-initiated
preterm deliveries
Adjusted odds ratio****

781/14245 (5.4)

374/5088 (7.4)

0.69 (0.58; 0.81)***

4/530 (0.8)

17/350 (4.9)

0.18 (0.04; 0.78)*

62/2922 (2.1) 284/5750 (4.9) 431/5043 (8.5)

77/1795 (4.3) 105/1654 (6.4) 175/1289 (13.6)

0.42 (0.28; 0.65)*** 0.71 (0.53; 0.96)* 0.85 (0.67; 1.09)

HDI group

All countries
(18178)

Very high (859)

High (4578) Medium (7015) Low (5726)

Early neonatal deaths/live preterm births (%)

(B) Early neonatal deaths

Spontaneous 623/13464 (4.6) 6/526 (1.1)
preterm deliveries
Provider-initiated 249/4714 (5.3) 5/333 (1.5)

preterm deliveries

Adjusted odds ratio**** 0.73 (0.59; 0.90)**

0.39 (0.10; 1.45)

68/2860 (2.4) 259/5466 (4.7) 290/4612 (6.3)

38/1718 (2.2) 97/1549 (6.3) 109/1114 (9.8)

0.73 (0.45; 1.18) 0.80 (0.58; 1.09) 0.78 (0.56; 1.06)

Very high HDI countries included Japan, Qatar and Argentina; high HDI countries included Mexico, Lebanon, Peru, Brazil, Ecuador and Sri Lanka;
medium HDI countries included Jordan, China, Thailand, Mongolia, Occupied Palestinian Territory, Paraguay, Philippines, Vietnam, Nicaragua,
India and Cambodia; low HDI countries included Kenya, Pakistan, Angola, Nigeria, Nepal, Uganda, Afghanistan, Democratic Republic of Congo

and Niger.

*P < 0.05.
**P < 0.01.
***P < 0.001.

****Multilevel, multivariate logistic regression models were used to obtain adjusted odds ratio of spontaneous preterm delivery compared with
provider-initiated delivery. Multilevel analysis was structured on two levels (individual, country) with random intercepts, and adjusted for facility
capacity index, maternal characteristics (maternal age, marital status, education, parity, previous caesarean section and maternal medical

conditions) and infant characteristics (sex, gestational age).

Our results also support previous findings which show
that lower socio-economic status is a strong factor for
increased risk of preterm birth® and preterm labour," and
for increased risk of not receiving pregnancy terminations
when needed.”” We found that younger mothers and those
with a poorer education were at a lower risk of receiving a
provider-initiated preterm delivery compared with sponta-
neous labour, even though most complications were risk
factors for both spontaneous and provider-initiated preterm
birth, and high-risk pregnancies with hypertensive disor-
ders, malaria or dengue were more likely to receive a pro-
vider-initiated delivery. It is important to expand the
provision of skilled birth attendance and emergency obstet-
ric care and increase accessibility for the disadvantaged.”'

However, we found that the risk of preterm delivery
remained high in most developed countries, which under-
scores the fact that preterm delivery is a global health prob-
lem for countries at all stages of development. In addition,
though anaemia and hypertensive disorders were associated
with both spontaneous and indicated preterm birth in all
HDI groups, the risk of preterm delivery caused by these
complications did not decrease with higher HDI.

Our findings may be supportive of previous studies
which observed that few medical interventions aimed at
reducing maternal complications can successfully prevent
preterm birth. Pefa-Rosas et al.** reported that, although
antenatal iron supplementation decreased maternal anaemia
and increased birthweight, it did not significantly reduce
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preterm birth. Thangaratinam et al.*> reported that, cur-
rently, there is no test sufficiently accurate for the early rec-
ognition of women at risk of pre-eclampsia and, although
supplemental calcium significantly reduced the risk of
pre-eclampsia, it did not decrease the risk of preterm birth.

Interestingly, AIDS did not have a significant effect over-
all on preterm birth (adjusted odds ratio [AOR], 1.21; 95%
confidence interval [CI], 0.97; 1.51), which contradicted
previous studies.'”'? Yet, the effect of AIDS on preterm
deliveries was higher in countries with high HDI, and was
a significant risk factor for preterm delivery in very high
HDI countries. A similar effect has been observed in the
USA," and may be explained by behavioural, socio-eco-
nomic characteristics associated with having HIV in a set-
ting in which prevalence is low.

Strengths and limitations

Our study has several limitations. First, we did not collect
data on fetal indications for the termination of pregnancy,
including fetal distress and intrauterine growth restriction,
or prolonged rupture of membranes (PROM). These are
important factors leading to spontaneous and provider-
initiated preterm delivery, and the absence of this informa-
tion prevented us from focusing on the direct causes of
provider-initiated delivery, as well as from calculating the
coverage of provider-initiated delivery in pregnancies with
indications. Therefore, we focused on effects of maternal
age, education and complications and their effect on pre-
term delivery.

Second, we also lacked data on maternal characteristics
associated with preterm delivery, such as smoking, malnutri-
tion, and familial and maternal history of recent preterm
delivery. As previous studies have found that these character-
istics are mostly associated with lower socio-economic status,
as well as preterm delivery,'»**** the lack of adjustment for
these confounders may have led to an overestimation of the
risk of preterm delivery in mothers of a younger age, a lower
level of education or from less developed countries. The addi-
tional risk observed in mothers with a lower socio-economic
status in our study can be interpreted by considering adverse
behaviour, such as smoking, which has been reported to be
associated with lower societal status and preterm birth, but
not measured in our survey.”> >’

Third, as routine hospital records served as the primary
data source, the prevalence of maternal complications in our
data could have been affected by a lack of documented diag-
nosis because of the inability to diagnose the condition, fail-
ure to recognise the condition or failure to document the
diagnosis, and the skill of the personnel involved in data col-
lection. However, to minimise this bias, we trained the data
collectors, double-checked the data collection forms before
data entry and asked medical staff to complete the informa-
tion in the record in the case of unclear or missing informa-

tion, in order to reduce methodological heterogeneity and
increase data quality as much as possible.

Finally, as this study was facility based, with facilities
being mainly secondary and tertiary facilities, we were likely
to have an over-representation of maternal complications
and perinatal deaths, and a higher coverage of interventions,
compared with smaller facilities in the community, with the
magnitude of bias varying between countries. Therefore, our
data are not representative of the population, and can only
be extrapolated to similar settings.

Conclusions

Our study shows that preterm delivery is less likely to be pro-
vider initiated in less well developed countries, even when
limited to facilities in which caesarean section and induction
of labour can be performed. When maternal complications,
such as anaemia or hypertensive disorders, are present, the
impact on preterm delivery is difficult to reduce even with
the care standards of more highly developed countries.

To improve pregnancy outcomes, it is important to pro-
vide adequate obstetric care, including optimal timing for
delivery in high-risk pregnancies, especially to the socially
disadvantaged. There is a need for further interventions
that aim to prevent maternal complications and improve
the capacity to manage provider-initiated delivery in low-
income countries.
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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-

Guest Editorial

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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Appendix S1. The WHO MCS Research Network

Study group (study coordinators, data management team and steering committee):
Ahmet Metin Glulmezoglu (UNDP/UNFPA/UNICEF/WHO/World Bank Special
Programme of Research, Development and Research Training in Human Reproduction
(HRP), Department of Reproductive Health and Research, World Health Organization,
Switzerland), Jodo Paulo Souza (UNDP/UNFPA/UNICEF/WHO/World Bank Special
Programme of Research, Development and Research Training in Human Reproduction
(HRP), Department of Reproductive Health and Research, World Health Organization,
Switzerland & Department of Social Medicine, Ribeirdo Preto Medical School, University
of Sao Paulo, Brazil), Alberto Narvaez (Colegio Medico de Pichincha and Fundacidn
Salud, Ambiente y Desarollo, Ecuador), Anthony Armson (Dalhousie University, Canada),
Bernardo Hernandez-Prado (Institute for Health Metrics and Evaluation, University of
Washington), Bukola Fawole (University of Ibadan, Nigeria), Buyanjargal Yadamsuren
(Ministry of Health, Government of Mongolia), Carol Hogue (Emory University, USA),
Caroline Crowther (University of Adelaide, Australia), Chandani Anoma Jayathilaka
(WHO office in Sri Lanka), Cristina Cuesta (Centro Rosarino de Estudios Perinatales -
CREP, Argentina), Daniel Giordano (Centro Rosarino de Estudios Perinatales - CREP
Argentina), Deepthi Perera (Ministry of Health, Government of Sri Lanka), Eduardo
Ortiz-Panozo (Instituto Nacional de Salud Publica, Mexico), Eliette Valladares
(Universidad Nacional Auténoma de Nicaragua, Nicaragua), Ganchimeg Togoobaatar
(The University of Tokyo, Japan), Guillermo Carroli (Centro Rosarino de Estudios
Perinatales — CREP, Argentina), Gunilla Lindmark (Uppsala University, Sweden), Hoang
Thi Bang (WHO Office in Vietnam), Idi Nafiou (Université Abdou Moumouni de Niamey,
Niger), Isilda Neves (Delegac¢ao Provincial de Saude de Luanda, Angola), Jean-José
Wolomby-Molondo (Cliniques Universitaires de Kinshasa, Democratic Republic of
Congo), José Guilherme Cecatti (University of Campinas - UNICAMP, Brazil), José
Martines (WHO), Joshua Vogel (UNDP/UNFPA/UNICEF/WHO/World Bank Special
Programme of Research, Development and Research Training in Human Reproduction
(HRP), Department of Reproductive Health and Research, World Health Organization,
Switzerland), Juan Manuel Nardin (Centro Rosarino de Estudios Perinatales, Argentina),
Kang Chuyun (Peking University, China), Kannitha Cheang (WHO Office in Cambodia),
Kapila Jayaratne (Ministry of Health, Government of Sri Lanka), Khalid Yunis (American
University of Beirut, Lebanon), Lale Say (UNDP/UNFPA/UNICEF/WHO/World Bank
Special Programme of Research, Development and Research Training in Human
Reproduction (HRP), Department of Reproductive Health and Research, World Health
Organization, Switzerland), Laxmi Raj Pathak (Ministry of Health and Population,
Government of Nepal), Liana Campodonico (Centro Rosarino de Estudios Perinatales -
CREP, Argentina), Malabika Roy (Indian Council of Medical Research - ICMR, India),
Malinee Laopaiboon (Khon Kaen University, Thailand), Maria José Costa (WHO Angola),
Mario Merialdi (UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme of



Research, Development and Research Training in Human Reproduction (HRP),
Department of Reproductive Health and Research, World Health Organization,
Switzerland), Mary Ellen Stanton (United States Agency for International Development -
USAID, USA), Matthews Mathai (WHO), Mir Lais Mustafa (Afghan Public Health
Institute, Afhanistan), Mira Wehbe (American University of Beirut, Lebanon), Naveen
Shrestha (CIST College, Nepal), Nelly Zavaleta (Instituto de Investigaciéon Nutricional,
Peru), Nguyen Viet Tien (National Obstetrics and Gynaecology Hospital, Vietnam), Nirun
Intarut (Chulalongkorn University, Thailand), Olufemi Taiwo Oladapo
(UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme of Research,
Development and Research Training in Human Reproduction (HRP), Department of
Reproductive Health and Research, World Health Organization, Switzerland), Pang
Ruyan (Peking University, China), Pisake Lumbiganon (Khon Kaen University, Thailand),
Rajiv Bahl (WHO), Ricardo Pérez-Cuevas (Inter-American Development Bank, Mexico),
Rintaro Mori (Department of Health Policy, National Center for Child Health and
Development, Tokyo, Japan), Robert Pattinson (University of Pretoria, South Africa),
Suneeta Mittal (All India Institute of Medical Sciences, India), Surasak Taneepanichsku
(Chulalongkorn University, Thailand), Syeda Batool Mazhar (Pakistan Institute of
Medical Sciences, Pakistan), Tung Rathavy (National Maternal and Child Health Center,
Cambodia), Vicente Bataglia (Hospital Nacional de Itaugua, Paraguay), Wang Yan
(Peking University, China), Yvonne Mugerwa (Makerere University, Uganda), Zahida
Qureshi (University of Nairobi, Kenya), Zenaida Recidoro (National Center for Disease
Prevention and Control, The Philippines)

Country Teams: Afghanistan: Mir Lais Mustafa, Farzana Salimi, Hadia, Arifa Alizad,
Hosai, Fahima Aram, Shahnaz, Basima, Hawa, Asma Faizi, Sahar, Homaira Qarar,
Lailuma, Homa, Shakira, Razia, Zarghoona, Shahla, Fawzia, Metra. Argentina: Guillermo
Carroli, Juan Manuel Nardin, Liana Campodonico, Cristina Cuesta, Daniel Giordano,
Hugo Gamerro, Tamar Finzi Warszawskj, Mariana Romero, Mariana Casal, Marcela
Celotto, Lucia Beatriz Righetti, Elvira Pérez, Susana Bulacio, Mabel Poncelas, Enrique
Aguilera, Graciela Breccia, Mdnica Colusi, Juan Egitto, Isaac Grois, Estela Werbicki, Elisa
Blanco, Natalia Garbagnatti, Miguel Huespe, Rubén Luca, Roxana Calfuqueo, Silvina
Mazzeo, Rosa Rearte, Elsa Andina, Ingrid Di Marco, Miguel Angel Larguia, Celia Lomuto,
Lidia Oteghy, Evangelina Dipietroantonio, Constanza Soto, Bernardo Lowenstein, Ana
Pedraza, Luis Prudent, Guadalupe Albornoz, Adriana Brondolo,Guillermo Colantonio,
Alberto Lambierto, Cristina Osio, Luis Prudent, Carmen Vecchiarelli, Hortensia Bergondo,
Gustavo lzbizky, Lucas Otano, Mario Sebastiani, César Meller, Ricardo Rizzi, Maria
Florencia Rizzi, Manuel Jofré, Mariela Moya, Gonzalo Bregareche, Noelia Ratti, Lucrecia
Rojo, Héctor Bolatti, Obdulio Paredes, Norma Isabel Martinez, Maria Martha Caratti,
Angel Calvo, José Maria Olmas, Guillermo Vivas Navarro, Daniela Alejandra Avila, Blanca
Ortiz, Daniel Cofone, Graciela Morales, Alberto Contato, Julieta Figueroa, Fernando
Manuel Andién, Lucia del Carmen Orué, Ana Carolina Dessimoz, Nores Fierro José



Antonio, Manuel Ignacio Rosacher Farré, Nadia Kusaky, Jorgelina Huais, Lara Vargas,
Pablo Martin Garcia, Agustin Ferreyra, Jesica Sambrini, Maria Ballesteros, Florencia
Pisano, Jose Gerchunoff, Ana Dominguez, Cintia Cautures, Debora Deluca, Noelia Olivier,
Roxana Teresa Garcia, Alejandro Del Re,Leonardo Ernesto Gil, Alicia Beatriz Pedron,
Silvia Maria Adla, Mirtha Chandia, Veronica Amelia Radich, Veronica Silvana Guzman,
Carina Adriana Romero, Silvana Montecino, Rosana Marcela Segura, Silvia Roxana
Encina, Silvia Salvadora Cataldi, Julia Esther Mema, Alejandro Pablo Gomel, Claudia
Ariadna Pepino, Maria del Carmen Uria, Silvana Mabel Aguilar, Daniela Leimgruber,
Laura Margarita Portillo, Leonardo Ernesto Gil, Daniela de los Angeles Goye, Nilda
Noemi Rebay, Silvia Sandra Parsons, Jessie Cortez Alvarado, Georgina Anahual, Maria Lis
Tosso, Analia Cecilia Barberan. Brazil: Jose Guilherme Cecatti, Karla Simonia de Padua,
Maria Laura Costa, Carla Silveira, Corintio Mariani Neto, Carla Minatel Almeida, Eliana Y.
Kamia, Denise A M de Souza, Marco Antonio Gongalves, Andrea Aparecida Santos,
Nahor Pedroso Filho, Eneida Araujo, Jaqueline Leite, Antonio dos Santos Carvalhinho
Neto, Erli Terezinha Marques, Debora B. Milioni, Edilberto Rocha Filho, Débora Leite,
Olimpio Barbosa Moraes Filho, Nivalcy Josefa da Silva. Cambodia: Tung Rathavy, Peang
Nara, Cheang Kannitha, Neang Somana, Duong Hoeng, Ket Lyna, Prak Somaly, Buth
Sophin, Sok Chheng, Phan Phanna, Oung Lida, EK Mengly, Chhoung Sokneth, Riel Nary,
Svay Morine, San Mithona, Koam Phaly, Nuon Sothary, Sok Oeun, Sou Bophan, Pen
Somaly, Kheang Bunsim, Bun Savy, Kim Sokran, Pay Sophea, Ma Nary, Ouk Varang, Uch
Sokrothavy, Try Kimsoy. China: Wang Yan, Pang Ruyan, Gao Yangiu, Kang Chuyun, Lv
Fan, Xi Shuyan, Chen Yun, Zhao Juan, Pan Ying, Shen Rugang, Yang Huijuan, Li He, Yu
Ying, Wang Huixia, Liu Fengjie, Wang Qing, Liu Ting, Chi Xinzuo, Li Xiaoying, Lin Li, Zhang
Jiewen, Wang Huiying, Zhao Yanli, Zhou Xin, Zhang Chao, Jin Sheng, Jiao Ruili, Wang
Dongmei, Jiang Xianghua, Fang Fang, Zhou Baolin, Liu Xiujuan, Pang Qiumei, Zhu Yunxia,
Tian Ruihua, Li Qiuyun, Yang Zhijuan, Wang Xinmi, Chen Jingfeng, Zhang Xiaojin, Zhang
Minghui, Zhang Yingxuan, Wang Guojing, Hu Chonggao, Qiu Ling, Xu Jian, Qiu Ligian, Ma
Yuanying, Wu Weiwei, Qu Yu, Sun Daifei, Li Dongmei, Cai Hairui, Chen Yunfeng, Li
Yonghua, Lai Yinnv, Zhang Lingxiu, Jin Ligui, Jin Hong, Lin Huimei, Weng Xiaofang, Dai Jie,
Weng Xiugin, Lin Lin, Hu Xiaoying, Tao Xueling, Zheng Xiangchao, Wang Chang, Huang
Jie, Lu Zhangxia, Ye Xiaofei, Liu Lili, Dai Weiting, Shen Peng, Wang HulLiang, Chen PeiFei,
Wei GuoHua, Liu Lin, Zhang Min, Zhang Yan, Guo Guangping, Zhou Hong, Dong Shuhua,
Yang Li, Lu Guizhen, Gao Kun, Wang Tianliang, Li Xiaomin, Wang Xiaoyan, Liu Lin, Lu Lei,
Luo Fafen, Lin Zongxiu, Ren Juan, Yuan Zhiyun, Lin Ping, Zhao Lianjie, Wu Jianzhong,
Chen Suying, Li Taorong, Luo Yunlong, Yang Youxue, Wang Jinhua, Liao Shunchang, Yang
Jiayu, Duan Yuzhuo, Ye Shimin, Zhao Rungin, Wan Jinshun. Democratic Republic of the
Congo: Jean-José Wolomby-Molondo, Patou Wolomby Bagala, Gladys Wolomby Ekenge,
Vicky Lokomba Bolamba, Crispain Fela Kuba, Godefroid Luyeye, Chantal Manangua,
Justine Mutuzo, Alain Kabakele, Omba Yombo, J.P. Elongi Moyene, Bernadette Bitota,
Mado Ngangi, Victor Muela Difunda, Mwalaba Tshamala, Dolorés Nembunzu, Georges
Kihuma, Paulin Kinankay, Adrienne Mandungu Muyolo, Marina Mabasa, Valentine



Ndombe, Christian Kalama, Madeleine Mpia Ntete, Jean-Jacques Mawanzi Kipulu, Lyly
Kiboko, Alfred Mpoo, Mbongo Manwana, José Monama, Germaine Batwanabo Ipi, Jean
Kifutshi, Mélanie Mikanda, Kabangambe Pissi, Kavira Siviholya, Vianney Kambere
Tshimanga, Tsongo Munduki, Anastasie Kahindo Kashongeri, Kavira Kasoki, Kamate,
Kalivanga Kavira, Nathalie Kapambalisa, Kavira Mbafumoja, Masika Syauswa, Faida
Mawazo, Kasereka Ndaa, Micheline Baghuma, Dieudonné Kazadi Ntende, Adania
Ondoro. India: Malabika Roy, Nomita Chandiok, Roopa Hariprasad, Vipin Kumar, D. K.
Dewan, Shalley Kamra, C.S.Kedar, Shri. K.S.Mehra, Mamta Gupta, Sangeeta, Jasmine,
Prabha, Neha, Chitra Raghunandan, Reena Yadav, Shilpa Dhingra, Harkiran Kaur Narang,
Neelam B. Vaid, Kiran Guleria, Sanjeeta Behra, Arti Singh, Ankit Kapoor, Bharti, Shashi
Prateek, Rajesh Kumari, Swati Gupta, Yogita Sharma, Sukesh Kumar, C.M.Khanijo,
Sandhya Jain, Anup singhal, Kritika gupta, Rita Bhandula, Arun Kumar, Shalini, Padma
Khokhar, Shalini Verma, Alfred David, Munijal, Dipika Singh, Nisha Rajani, Manju Dogra,
Ramanuj, B.K.Patel, N B Dholakia, M.M.Prabhakar, Malini R. Desai, Tejal Patel, Vijay
Kansara, Dhava G. Swaminarayan, Devang Patel, Pankaj Patel, Rajal Thaker, Rupa Vyas,
Chirag Banker, Dinesh Narola, Nimish Pandya, Lalit prabha Gupta, Ishita mMishra, Nisha
Singh, Shailesh Pagi, Yogesh Parmar, Ashish Panchal, Ritesh Patel, Heena Goyal, Neha
Bajpayee, Hetal Pandya, Vandana Upendra Patel, Chaitali Tanmay Patel, Devanshi
Tarunkumar Shah, Madhavi Mayank, Bhavsar, Daksha Dinesh Jam, Komal Amin, Firoz G.
Bhuvar, Rahim M. Bhuvar, Shobhana, Thomas, Satyavan Nayak, Balkrishna Sharma,
Manohar Agnani, Archana Mishra, W.A. Nagle, Renuka Gohiya, Tapidas Chadokar, Aruna
Kumar, Deepti Gupta, Hena Dhingra, Fozia Khan, Abdul Majid, D.P.Singh, Namrata
Shulka, Mukesh Dubey, Y.S.Raghuvanshi, S.S. Diwakar, Chaya Sharma, Lekha Tiwari,
Gayatri Meena, Surendra Parashar, Neetu Raghuvanshi, Ritu Raghuvanshi, Maya
Pandey, M. M. Pandey, Satendra Tiwari, Meena Bhargava, Shipra Singh, Kshama
Vishwakarma, Pooja Namdeo, Krishna Kumar Nameo, R.S.Bhatnagar, Rita Yadu, Mohd
Qureshi. Japan: Rinaro Mori, Naohiro Yonemoto, Fumi Hirayama, Ota Erika, Naoko
Yamamoto, Hatoko Sasaki, Leona Ebara, Yoko Miura, Yuriko Nakamura, Ganchimeg
Togoobaatar, Nakazawa Koichi, Chisako Mitsuishi, Yasuhiko Higuchi, Masaaki Suzuki,
Sumiko Hara, Nobutaka Shimada, Shiro Abe, Koichi lino, Noritune Ueda, Kaoru Miyake,
Masaaki Ando. Jordan: Samir Faouri, Issam Shraideh. Kenya: Zahida Qureshi, Daisy Ruto,
Juma Mwangi, Amos Otara, Charles Wanjohi, Njambi Christina, Florence Wang'ombe,
Sarah Okumu, Jacqueline Opira, John Kinuthia, Lucy Kirimi, Henry Murithi, Rose Guchu,
Rose Otiende, Nereah Ojanga, Diana Ondieki, Maryanne Esiromo, Alex Bosire, Alice G.
Nginyangi, Joel Bitok, Eclair Lukoko, Josephat Kiong'o, Leonard Okoko, Wilfred K.
Nguithi, Margaret Manyonje, Stephen Kaliti, Dominic K. Karanja, Eunice Njeru, Jane
Ndinda Masila, Susan Wambui Karanja, William Stones, Sammy Ngichabe, Nyokabi
Chege, Benedict Akoo, Harsha R. Khoda, Bernice Nyutu, Timothy Munyoki, Fauzia Butt,
Geoffrey Mariga Marita, Desmond Ogwang, Cominius Ouma, Jane Machira, Shelmith
Chege, Ann Waikwa, Margaret Micheni, Nancy Maina, Faith Macharia, Jane Wairagu,
Merioth Mugambi, Mary Wambui Mwangi, Jackson Wanyeki, John Karanja, Penina



Muthami, Paul Kimathi, Consolata Kinyua, John Karani Kimani, Lutawo Ouma, Joyce
Wangari Macharia, Cecilia Mukami Wachira, Teresia Waguthi Kamau, Teresia Wambogo
Mwangi, Faith Muthoni Ngatia, John Njoroge, Saudiyya Mohamed, Rose Njau, Jeniffer
Mwangi, Dorcas Mutisya, Ann Wambugu, Elizabeth Kamau, Salome Waweru, Miringu,
Priscillah Kimani, Beatrice Karanja, Harun Muiruri, Andrew Jacob Toro, Patrick Juilius
Opanga, Samuel Mwaura Mucheru, Susan Wangechi Magoiya, Mary Wahu Mwaura,
Jane Mutugi, Stephen Wilson Oyire, Stanley Aruyaru, Agatha lkamba Gachungi, Paul
Maina Githinji, Joacquem Ogindo, Elizabeth Wanjiru Gatere, Gladys Nyabicha Nyagochi,
Leah Chepkemoi Koskey, Andrew Machogu Miyienda, Benjamin Chemwolo, Eunice
Chumba, Betsy Rono, Jennifer Chepkurui, Ben Jumba Locho, Henry Mwangi, John
Mwangi Chege, Dennis Wamalwa, Lilian Nyamera, Ruth W. Rugiri, Geoffrey Mugi,
Kennedy Onyango, Cleophas J. Wafula, Beatrice Cherono, Nelson Ngobu, Rose Limo,
Geoffrey Kasembeli, Antony W. Wamalwa, Elvis Aswani, Nancy Ochieng', Nancy
Cherono, Fridah Lunani, Naomi Cherono, James Amisi Akiruga, Marion Chepkoech
Kurgat, Martha Jelimo Kiptalam, Hezron Kiptui Mulwo, Geoffrey Ivasha, Carolyn Pearce,
Rachel Mclaughlin, Anthony Nakhisa, Geoffrey Musyoka, Lydia Maritim. Lebanon: Khalid
Yunis, Mona Alameh, Dani Al Hamod, Rabih Chahine, Lama Charafeddine, Hassan
Fakhoury, Labib Ghulmiyyeh, Zulfikar Hashash, Nisreen Hamad, Firas Hoblos, Taleb
Jammal, George Kehdi, Ali Khalid, Anwar Nassar, Yolla Nassif, Mariam Rajab, Ali Zeitoun,
Iman Sharara, Mohammad Ramadan. Mexico: Eduardo Ortiz Panozo, Bernardo
Hernadndez Prado, Ricardo Pérez Cuevas, Bernardo Bidart Ramos, Federico Lazcano
Ramirez, Jorge Aguirre, Luis Garcia Baeza, Gloria Galvatén Flores, Rafael Rodriguez
Gonzalez, Sofia Reynoso Delgado, Maria Elena Reyes Gutiérrez, Maria Andrea Cerecero
Reyes, Margarita Mirta Torres Rodriguez, Karina Castillo Martinez, Krishna Belén Reyes
Chavarria, Virginia Ramos Gonzalez, Hortensia Gémez Millan, Yenisey Valencia Pérez,
Martin Viveros Alcaraz, Carmen Canchola Sotelo, Laura Garcia Martinez, Fernando
Ismael Chavez Huerta, Tomds Octavio Pérez Herndndez, Maria Matilde Cruz Garcia,
Lourdes Garcia Lopez, Alejandro Godmez Hernandez, Israel Aguilar Gonzalez, Junne Gil
Mdrquez, Carlos Vargas (deceased), Sergio Camal, Maria Micaela Lépez, Rosalva
Bolafios, Mauricio Pichardo Cuevas, Fernando Arévalo Duefias, Ana Lilia Chavez Angel,
Dalia Zenteno Galindo, Adriana Salgado Gonzélez, Evelin Herrera Maldonado, Ada K.
Contreras Gutiérrez, Gilberto Tena Alavez, Guadalupe Veloz Martinez, Edgardo Puello
Tamara, Luisa Sdnchez Garcia, Oscar Arturo Martinez Rodriguez, Carlos E. Moran Villota,
Lizethe Leticia Piedras Casado, Octavio Sierra, Lizette Munzo Carrillo, Arturo Enriquez,
Lourdes Suarez, Norberto Reyes, Carlos Lowemberg, Eduardo Lowemberg, Alberto
Patifio Ramirez, Mercedes Lorena Patifio Ramirez, Adridn Veldzquez Rodriguez, Martha
Georgina Susan Franco Farias, Guillermo Vega Diaz, David Flores Hernandez, Maria
Guadalupe Arana Lara, Juan Guillermo Regalado Albegar, José Luis Barrera Gdmez, José
Luis Felipe Luna Anguiano, Victor Godinez, Teresita Rios Casillas, Julian Erique Valero
Rodriguez, José Santos Corrales Sanchez, Daniel Vazquez Veldzquez, Gregorio Martin del
Campo Aguirre, Juan Carlos Gutiérrez Flores, Leopoldo Alejandro Lopez Jiménez, Raul



Rojas Herndndez, Maria Guadalupe Aguilar Mordn, Juana Martha Lugo Licea, Reyna
Maria Said Ibarra, Patricia Villegas Villegas, Claudia Elorza Tena. Mongolia: Ganchimeg
Togoobaatar, Buyanjargal Yadamsuren, Ariungoo Enkhtur, Bayasgalan Enkhjargal,
Khishgee Seded, Tsolmon Khadaa, Undrakh-Ulzii Jambaa, Altantuya Sukhbaatar,
Unurjargal Davaajab, Oyungerel Banzragch, Bayanjargal Ochirpurev, Tungalag
Yandajgdor, Davaasuren Serdamda, Tsetsegdelger Khishigjargal, Unur Tsebeenjab,
Davaajab Chimedbaljir. Nepal: Laxmi Raj Pathak, Naveen Shrestha, Niva Shrestha,
Shushma Dahal, Naresh Pratap KC, B. D. Chataut, Ganesh Bahadur Singh, Bhagawati
Badal, Sarita Dhakal, Dipendra Raman Singh, Kishori Shrestha, Indu Dheer Poudyal,
Dhruba Uprety, Shakuntala Rai, Manju Deula, Bhima Katuwal, Yogendra Mishra, Indira
Gautam, Bibesha Niroula, Deepa Yadav, Meera Rai, Laxmi Chaudhary, Jay Kumar Thakur,
Amrita Shrestha, Sunita Kumari Rauniyar, Pushpa Chaudhary, Jayanti Chhantyal, Laxmi
Rijal, Mita Singh, Parbati Siwakoti, Sangita Thapa, Karuna Laxmi Shakya, Juna Maharjan,
Sabina Maharjan, Sumit K. C. (Dheer), Isha Karmacharya, Surendra Kumar Bohara, Ruja
Luitel, Amogha Shrestha, Praful Pradhananga. Nicaragua: Eliette Valladares Cardoza,
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G. Aihonsu, Akinbobola Muibat Olalekan, A. A. Adeyemi, M. F. Balogun, Arafat Ifemeje,
V. I. Osuntuyi, Babasola Okusanya, Abe Abidemi, Nguwasen Ityokaha, Aliyu M. El-Ladan,
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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Khammash, Racha hammouz. Pakistan: Syeda Batool Mazhar, Arif Tajammul Khan,
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