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In 2001, the National Institute of Child Health and
Human Development of the National Institutes of Health
(NIH) in the United States and the Bill & Melinda Gates
Foundation funded the Global Network for Women’s and
Children’s Health Research [1]. Its goal was and continues
to be, to perform research to improve outcomes for preg-
nant women and their children in low-resource coun-
tries. The structure of the Global Network comprises
partnerships between academic institutions in the United
States and low and middle-income countries (LMIC) and
a central data coordinating center, each funded by NIH
grants which are recompeted periodically. Currently, the
international sites are located in Pakistan, India (2 sites),
Kenya, Zambia, the Democratic Republic of the Congo
(DRC), Guatemala and Bangladesh. The Global Network
has conducted more than 15 randomized clinical trials
to assess the efficacy of various interventions to improve
pregnancy outcomes and child health. In addition, since
accurate data on pregnancy, maternal, fetal and neona-
tal outcomes and trends in these data over time are often
not available in low-resource countries, the Global Net-
work has also collected population-based data in specific
geographic locations within each country. The Mater-
nal and Newborn Health Registry, which began in 2008,
now has collected data on more than 700,000 pregnant
women and their outcomes. Research staff conduct visits
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to enroll women as early as possible during pregnancy,
collect data during antenatal care, after delivery and at
42 days post-partum and perform multiple quality assur-
ance checks to ensure the accuracy of Registry data with
a focus on maternal, fetal and neonatal outcomes. To
provide an overall picture of pregnancy and its outcomes
and trends over time in LMIC, the Global Network devel-
oped this collection of papers. This supplement features
19 publications describing the Global Network and the
Registry data from 2010 to 2018 [1-19].

This supplement covers a wide variety of topics related
to pregnancy outcome and neonatal health, focusing
on ways to improve outcomes for the pregnant women
and their fetuses and newborns. The first several papers
address the trends in the major outcomes, including
maternal mortality [2], stillbirths [3], and neonatal mor-
tality [4, 5]. The results presented in these papers suggest
limited progress over the last decade. While maternal
mortality is decreasing over time in each of the sites, we
project that few, if any, will reach the goals established
by the United Nations’ Sustainable Development Goals
by 2030 [20]. The maternal mortality ratios in Pakistan
and the DRC remain several times greater than the ratios
in the other sites, and nearly 100 times greater than the
ratios seen in the countries with the lowest maternal
mortality ratios [2]. The stillbirth rates have also only
declined modestly over the last decade [3] and across the
Global Network, the stillbirth rate is greater than 20/1000
births, nearly tenfold higher than the rates in the coun-
tries with the lowest rates. Similarly, the neonatal mortal-
ity rates, while also declining slowly, are tenfold higher in
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the Global Network sites than in the countries with the
lowest rates [4, 5].

The Global Network has invested heavily in the qual-
ity of data collected by improving the accuracy of assess-
ment of gestational age and birthweight and their relation
to outcomes. Saleem et al. explored neonatal mortality
in babies born>2500 g [5]. Although most of the lit-
erature on neonatal outcomes has focused on adverse
outcomes among preterm and low-birthweight infants,
nearly half of the neonatal deaths in the Global Network
occurred in neonates weighing>2500 g. Nearly all of
these babies should survive with basic care. By compari-
son, Pusdekar et al. [6] and Marete et al. [7] address the
relationship between mortality and preterm birth and
low birthweight. Both studies indicate the need for new
approaches to reducing neonatal mortality in these at-
risk groups.

Several papers in the supplement explore how the
location of delivery impacts fetal and neonatal mortal-
ity. With the global emphasis on transitioning to facility
deliveries, Goudar et al. evaluated trends in facility deliv-
eries in each Global Network site and how the increas-
ing rates of facility delivery across the Global Network
have impacted stillbirth and neonatal mortality rates [8].
In 2018, there was still wide variation in facility deliv-
ery rates across the sites, but pregnancy outcomes did
not consistently improve with increasing facility deliv-
ery rates. The reasons for failure of facility-based care to
improve outcomes in some sites is an important area for
future research.

Mode of delivery was explored by Harrison et al., who
addressed the increasing rates of cesarean delivery across
the Global Network sites [9]. While cesarean delivery
rates between 10 and 15% are thought to have the low-
est maternal, fetal mortality and neonatal mortality rates
[21], the Global Network African sites have cesarean
delivery rates of less than 3%, which is clearly suboptimal.
By contrast, Guatemala and the two sites in India have
cesarean delivery rates greater than 20%, raising ques-
tions about overuse of this mode of delivery that does not
appear to improve maternal, fetal or neonatal outcomes
[22].

Unique trends in sites such as Pakistan, which has
unacceptably high rates of maternal, fetal and neona-
tal mortality compared with the other Global Network
sites have been observed [10]. Aziz et al. have reported
on differences in population characteristics, medical care
and pregnancy outcomes between the Pakistan site and
the other Global Network sites and found a lower mater-
nal literacy rate, a shorter inter-delivery interval and an
increased risk of severe anemia. Rates of prematurity and
low birthweight were higher in the Pakistan site and the
data pointed to inadequate quality of care for the mothers
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and their fetuses and neonates. The Global Network data
should be very useful for Pakistani policy makers and
care providers to address quality of care for maternal and
child health.

A series of papers explore the risks of adverse preg-
nancy outcomes associated with a variety of maternal,
fetal and neonatal characteristics. These papers evaluate
the associations of inter-delivery interval [11], parity [12],
gender [13], anemia [14] and congenital anomalies [15]
with pregnancy outcomes, including stillbirth and neo-
natal mortality. These papers confirm high rates of ane-
mia in India and Pakistan, and especially the prevalence
of severe anemia in Pakistan [14]. Short and long inter-
pregnancy intervals were each associated with worse out-
comes [11], male infants fared worse than female infants
[13] and babies from the first and 4" or greater pregnan-
cies had worse outcomes than babies from the second
and third pregnancies [12].

The Global Network has also been interested in the
relationship between socioeconomic status and preg-
nancy outcomes. The paper by Patel et al. describes
the creation of a new scale that the Global Network is
using to determine the influence of socioeconomic sta-
tus on outcomes [16]. This scale was used in several of
the papers to provide additional insight into reasons for
some of the poor outcomes across our sites.

Finally, the Global Network has put a great deal of
effort into improving not only the quality of care for its
subjects, but also into improving the quality of the data
being collected. While metrics to assess quality have
been a cornerstone of the Registry since its beginning,
over time, improvements in data quality have occurred
as reported by Garces et al. [17]. Patel et al. evaluated
the quality of care around delivery related to early neo-
natal mortality [18]. In 2019, a new site in Bangladesh
was added to the Global Network. Billah and colleagues
describe the process to initiate a pregnancy outcome reg-
istry as well as their efforts to assure that accurate and
reliable data are collected [19].

In summary, the Global Network Maternal Newborn
Health Registry is among the largest and most accu-
rate, ongoing prospective population-based pregnancy
outcome databases in diverse geographical regions in
LMICs. Importantly, the ongoing Registry, with its now
more than a decade of historic data, will allow us to bet-
ter understand the impact of new global outbreaks, such
as the COVID-19 pandemic, on antenatal and obstetric
care as well as major pregnancy outcomes. We anticipate
that the Registry data will continue to provide insights
into risk factors for adverse maternal, fetal, and neonatal
outcomes in sites around the world, and should be useful
for developing strategies to improve pregnancy outcomes
in LMIC.
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This article has been published as part of Reproductive Health, Volume 17
Supplement 2, 2020: Global Network MNH. The full contents of the supple-
ment are available at https://reproductive-health-journal.biomedcentral.com/
articles/supplements/volume-17-supplement-2.

Authors’ contributions
RLG developed the first draft of the paper with input from EMM, PLH, MKT, JET,
SS and SSG. All authors read and approved the final manuscript.

Funding

Publication is funded by grants from Eunice Kennedy Shriver National Institute
of Child Health and Human Development NICHD to the participating sites and
to RTl International.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors have no competing interests.

Author details

! Department of Obstetrics and Gynecology, Columbia University, New York,
NY, USA. 2 Women's and Children’s Health Research Unit, JN Medical College,
KLE Academy of Higher Education and Research, Belagavi, Karnataka, India.
3 Department of Community Health Sciences, Aga Khan University, Karachi,
Pakistan. * Department of Global Health, Boston University School of Public
Health, Boston, MA, USA. ° Oregon Health and Science University, Portland, OR,
USA. ¢ Eunice Kennedy Shriver National Institute of Child Health and Human
Development, Bethesda, MD, USA. 7 Social Statistical and Environmental
Health Sciences, RTl International, Durham, NC, USA. & St. Luke’s University
Health Network, Bethlehem, PA, USA.

Published: 30 November 2020

References

1. McClure EM, Garces AL, Hibberd PL, Moore JM, Goudar SS, Saleem S,
et al. The Global Network Maternal Newborn Health Registry: a multi-
country, community-based registry of pregnancy outcomes. BMC Rep
Health. 2020. https://doi.org/10.1186/512978-020-01020-8.

2. Bauserman M, Thorsten VR, Nolen TL, Patterson J, Lokangaka A, Tshefu
A, et al. Maternal mortality in six low and lower-middle income coun-
tries from 2010-2018: risk factors and trends. BMC Rep Health. 2020.
https://doi.org/10.1186/512978-020-00990-z.

3. McClure EM, Saleem S, Goudar SS, Garces A, Whitworth R, Esamai F,
et al. Stillbirth 2010-2018: a prospective, population-based, multi-
country study from the Global Network. BMC Rep Health. 2020.
https://doi.org/10.1186/512978-020-00991-y.

4. Dhaded SN, Somannavar MS, Moore JL, McClure EM, Vernekar SS, Kumar
SY, et al. Neonatal deaths in rural Karnataka, India 2014-2018: a prospec-
tive population-based observational study in a low-resource setting.
BMC Rep Health. 2020. https://doi.org/10.1186/512978-020-01014-6.

5. Saleem S, Naqvi F, McClure EM, Nowak KJ, Sunder Tikmani S, Garces
AL, et al. Neonatal deaths in infants born weighing > 2500 grams in
low and middle-income countries. BMC Rep Health. 2020. https://doi.
org/10.1186/512978-020-01013-7.

6. Pusdekar YV, Patel AB, Kurhe KG, Bhargav S, Thorsten V, Garces A, et al.
Rates and risk factors for preterm birth and low birthweight in the
Global Network sites in six low- and middle-income countries. BMC
Rep Health. 2020. https://doi.org/10.1186/512978-020-01029-z.

7. Marete |, Ekhaguere O, Bann CM, Bucher SL, Nyongesa P, Patel AB, et al.
Regional trends in birth weight in low and middle income countries.
BMC Rep Health. 2020. https://doi.org/10.1186/512978-020-01026-2.

Page 3 of 3

8. Goudar SS, Goco N, Somannavar MS, Kavi A, Vernekar SS, Tshefu A, et al. Insti-
tutional deliveries and stillbirth and neonatal mortality in the Global Network.
BMC Rep Health. 2020. https://doi.org/10.1186/512978-020-01001-x.

9. Harrison M, Garces A, Goudar SS, Saleem S, Moore JL, Esamai F, et al.
Cesarean birth in the Global Network for Women’s and Children’s
Health Research: trends in utilization, risk factors, and subgroups
with high cesarean birth rates. BMC Rep Health. 2020. https://doi.
org/10.1186/512978-020-01021-7.

10. Aziz A, Saleem S, Nolen TL, Pradhan NA, McClure EM, Jessani S, et al.
Why are the Pakistani maternal, fetal and newborn outcomes so poor
compared to other low and middle-income countries? BMC Rep
Health. 2020. https://doi.org/10.1186/512978-020-01023-5.

11. Bauserman M, Nowak K, Nolen TL, Patterson J, Lokangaka A, Tshefu A,
et al. The relationship between birth intervals and adverse maternal
and neonatal outcomes in six low and lower-middle income countries.
BMC Rep Health. 2020. https://doi.org/10.1186/512978-020-01008-4.

12. Garces A, Perez W, Harrison MS, Hwang KS, Nolen TL, Goldenberg RL,
et al. Association of parity with birthweight and neonatal death in five
sites: the Global Network’s Maternal Newborn Health Registry study.
BMC Rep Health. 2020. https://doi.org/10.1186/512978-020-01025-3.

13. Aghai ZH, Goudar SS, Patel A, Saleem S, Dhaded SM, Kavi A, et al. Gender
variations in neonatal and early infant mortality in India and Pakistan: a sec-
ondary analysis from the Global Network Maternal Newborn Health Registry.
BMC Rep Health. 2020. https://doi.org/10.1186/512978-020-01028-0.

14. Ali S, Tikmani SS, Saleem S, Patel AB, Hibberd PL, Goudar SS, et al.
Hemoglobin concentrations and adverse birth outcomes in south
Asian pregnant women: findings from a prospective maternal and neo-
natal health registry. BMC Rep Health. 2020. https://doi.org/10.1186/
$12978-020-01006-6.

15. Figueroa L, Garces AL, Hambidge KM, McClure EM, Moore J, Golden-
berg RL, et al. Prevalence of clinically-evident congenital anomalies in
the Western Highlands of Guatemala. BMC Rep Health. 2020. https://
doi.org/10.1186/512978-020-01007-5.

16. Patel AB, Bann CM, Garces AL, Krebs NF, Lokangaka A, Tshefu A, et al.
Development of the Global Network for Women’s and Children’s Health
Research’s Socioeconomic Status Index for use in the network’s sites in
low and lower middle-income countries. BMC Rep Health. 2020. https
://doi.org/10.1186/512978-020-01034-2.

17. Garces A, MacGuire E, Franklin HL, Alfaro N, Arroyo G, Figueroa L,
et al. Looking beyond the numbers: quality assurance procedures
in the Global Network for Women s and Children’s Health Research
Maternal Newborn Health Registry. BMC Rep Health. 2020. https://doi.
org/10.1186/512978-020-01009-3.

18. Patel A, Simmons EM, Rao S, Moore J, Nolen TL, Goldenberg RL, et al.
Evaluating the effect of care around labor and delivery practices com-
bined as a quality of care composite index on early neonatal mortality
in the Global Network’s Maternal and Newborn Health Registry. BMC
Rep Health. 2020. https://doi.org/10.1186/512978-020-01010-w.

19. Billah M, Haque R, Chowdhury Al, Rahman QS, Hossain T, Alam A, et al.
Setting up a maternal and newborn registry applying electronic plat-
form: an experience from the Bangladesh site of the Global Network
for Women's and Children’s Health. BMC Rep Health. 2020. https://doi.
org/10.1186/512978-020-00993-w.

20. GBD 2017 SDG Collaborators. Measuring progress from 1990 to 2017
and projecting attainment to 2030 of the health-related Sustain-
able Development Goals for 195 countries and territories: a system-
atic analysis for the Global Burden of Disease Study 2017. Lancet.
2018;392(10159):2091-138.

21. Belizédn JM, Minckas N, McClure EM, Saleem S, Moore JL, Goudar SS,
et al. An approach to identify a minimum and rational proportion of
caesarean sections in resource-poor settings: a global network study.
Lancet Glob Health. 2018:6:2894-901.

22. Harrison MS, Pasha O, Saleem S, Ali S, Chomba E, Carlo WA, et al. A pro-
spective study of maternal, fetal and neonatal outcomes in the setting
of cesarean section in low- and middle-income countries. Acta Obstet
Gynecol Scand. 2017;96:410-20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://reproductive-health-journal.biomedcentral.com/articles/supplements/volume-17-supplement-2
https://reproductive-health-journal.biomedcentral.com/articles/supplements/volume-17-supplement-2
https://doi.org/10.1186/s12978-020-01020-8
https://doi.org/10.1186/s12978-020-00990-z
https://doi.org/10.1186/s12978-020-00991-y
https://doi.org/10.1186/s12978-020-01014-6
https://doi.org/10.1186/s12978-020-01013-7
https://doi.org/10.1186/s12978-020-01013-7
https://doi.org/10.1186/s12978-020-01029-z
https://doi.org/10.1186/s12978-020-01026-2
https://doi.org/10.1186/s12978-020-01001-x
https://doi.org/10.1186/s12978-020-01021-7
https://doi.org/10.1186/s12978-020-01021-7
https://doi.org/10.1186/s12978-020-01023-5
https://doi.org/10.1186/s12978-020-01008-4
https://doi.org/10.1186/s12978-020-01025-3
https://doi.org/10.1186/s12978-020-01028-0
https://doi.org/10.1186/s12978-020-01006-6
https://doi.org/10.1186/s12978-020-01006-6
https://doi.org/10.1186/s12978-020-01007-5
https://doi.org/10.1186/s12978-020-01007-5
https://doi.org/10.1186/s12978-020-01034-2
https://doi.org/10.1186/s12978-020-01034-2
https://doi.org/10.1186/s12978-020-01009-3
https://doi.org/10.1186/s12978-020-01009-3
https://doi.org/10.1186/s12978-020-01010-w
https://doi.org/10.1186/s12978-020-00993-w
https://doi.org/10.1186/s12978-020-00993-w

	Reports from the NICHD Global Network’s Maternal and Newborn Health Registry: supplement introduction
	References


