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Introduction
The WHO Global Survey on Maternal 
and Perinatal Health aims to develop a 
network of health institutions world-
wide that collects up-to-date informa-
tion on services provided and on how 
evidence-based recommendations are 
implemented in maternal and perinatal 
health care. Information is collected 
through a technologically simple online 
data entry and management system for 
large data sets. It is expected that use of 
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this information will help to identify 
gaps at the facility and sub-national 
levels and to assist in effective planning, 
implementation and monitoring.

The survey was first implemented 
in the WHO regions of Africa and the 
Americas between September 2004  
and March 2005 to study the relation-
ship between intra-partum care and ma-
ternal and perinatal health outcomes. 
Preliminary results on increasing rates 
of caesarean section in Latin America 
were published.1 This paper describes 

methodological issues related to the 
establishment and implementation of 
the survey, and sets the foundation 
for reports to be published from this 
project.

Methods
The survey eventually will be imple-
mented in 54 countries, four from  
each of the 14 WHO defined subre-
gions. WHO subregions, classified by 
the levels of under-five child and adult 
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mortality rates2 were used as a proxy for 
the burden of maternal and perinatal 
mortality. A stratified multistage cluster 
sampling design was used to obtain a 
sample of countries and health institu-
tions worldwide.

Selection of countries, provinces 
and health facilities
From each subregion, four countries 
were selected with probability propor-
tional to population size (Table 1).  
When there were less than four coun-
tries in a subregion, all countries within 
that subregion were included. This pro-
cess resulted in 12 subregions having 
four countries each, and two subregions 
having three countries each (Table 1). 
It was decided that no replacement 
would be made for a country that did 
not participate.

In each country, the capital city 
was always included in the sample. In 
addition, two provinces were randomly 
selected from the other administrative 
areas. The third-stage sampling unit was 
obtained by drawing a random sample 
of up to seven health institutions, each 
of which reported at least 1000 deliver-
ies in the year before the implementa-
tion of the survey. If there were fewer  
than seven eligible health institutions in 
the capital city or other provinces, then 
all available health institutions were 
selected.

In each country, an up-to-date cen-
sus of health institutions in the selected 
areas was obtained. In the absence of a 
recent census, a list of health institutions 
was prepared by the country coordina-
tors, in collaboration with WHO coun-
try offices and ministries of health.

All women who were delivered in 
the participating sites during the speci-
fied period comprised the study popu-
lation. Those delivered elsewhere were 
not included. Data were collected over a 
two- or three-month period depending 
on the annual number of deliveries in 
each health institution. For those health 
facilities with less than 6000 deliveries, 
data were collected for three months; 
for those with over 6000 deliveries, data 
were collected for a two-month period.

As a one-time event, an institu-
tional level data collection form (avail-
able at: http://www.who.int/making_
pregnancy_safer/health_systems/global_
survey/en/index.html) was completed  
by institution’s medical director. Data 
were collected on services influencing 

maternal and perinatal care and out-
comes such as laboratory tests, anaes-
thesiology resources, intrapartum care 
including emergency obstetric care, 
and human resources for maternal and 
perinatal health.

Individual level data were ab-
stracted directly from medical records 
onto a two-page data collection form 
(available at: http://www.who.int/mak-
ing_pregnancy_safer/health_systems/
global_survey/en/index.html) by trained 
data collectors. These included: mater-
nal risk indicators, mode of delivery, and 
maternal and newborn outcomes up to 
hospital discharge or up to a maximum 
stay of seven days. These forms were 
completed after delivery and before 
hospital discharge of the woman and 
newborn. Incomplete data in medical 
records were updated in consultation 
with attending staff before patients’ 
discharge. Data were entered online (via 
Internet) at the health institutions and/
or country level using existing comput-
ing facilities.

Table 1. Countries selected in each WHO subregion

Subregiona No. countries in 
subregion

Countries selected

AFRO
D 28 Algeria, Angola, Niger, Nigeria
E 18 Democratic Republic of the Congo, Ethiopia, Kenya, 

Uganda

AMRO
A 3 Canada, Cuba, United States of America
B 26 Argentina, Brazil, Mexico, Paraguay
D 6 Ecuador, Haiti, Nicaragua, Peru

EMRO
B 13 Islamic Republic of Iran, Syrian Arab Republic, Tunisia, 

United Arab Emirates
D 9 Afghanistan, Egypt, Morocco, Pakistan

EURO
A 26 France, Germany, Italy, Portugal
B 16 Bosnia and Herzegovina, Poland, Romania, Tajikistan
C 9 Hungary, Kazakhstan, Russian Federation, Ukraine

SEARO
B 3 Indonesia, Sri Lanka, Thailand
D 7 Bangladesh, Democratic People’s Republic of Korea, 

India, Myanmar

WPRO
A 5 Australia, Japan, New Zealand, Singapore
D 22 China, Philippines, Republic of Korea, Viet Nam

AFRO, African Region; AMRO, Americas Region; EMRO, Eastern Mediterranean Region; EURO, European 
Region; SEARO, South-east Asian Region; WPRO, Western Pacific Region.
a  See reference 2 for further details on the WHO regions which are subdivided based on child and adult 

mortality strata: A, very low child and very low adult mortality; B,low child and low adult mortality; C, low 
child and high adult mortality; D, high child and high adult mortality; E, high child and very high adult 
mortality.

Definitional criteria for data 
collection items
Criteria for medical record data abstrac-
tion and definitions were described in 
the operational manual, available to 
all participating health institutions. A 
cross-checking mechanism was also  
incorporated to identify missing data. 
A separate manual was available for 
data transfer from individual forms to 
the online data entry system; this de-
scribed data entry, cross-checking of  
data and mechanisms for handling miss-
ing data.

Pre-testing instrument
Data abstraction instruments were pre- 
tested on a convenience sample of re-
cords and at the hospital level in 4 coun-
tries. A pilot test was performed after 
a two-week training period to check  
the skills acquired by data collectors 
and to identify further problems with 
individual forms. Revisions were made 
based on these pre-tests.
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Training
Country coordinators were trained 
during two coordinators’ meetings at 
WHO Headquarters. Hospital coordi-
nators and data collectors were trained 
by country coordinators and the WHO 
coordinating unit, with the support of 
regional staff.

Data management
One person, usually a labour ward mid-
wife, was responsible for daily data col-
lection in each health institution, while 
the hospital coordinator (midwife or 
obstetrician) was responsible for su-
pervision and data quality monitoring 
before forwarding to the provincial or 
country coordinator. Data were entered 
online at hospital, provincial and/or 
national level depending on available 
resources. The numbers of completed 
forms were checked against the number 
of deliveries recorded in the logbook in  
the health institution. Completed data 
forms were sent to the provincial or 
country coordinator. When data entry 
was not possible in the health institu-
tion, it was done by the national co-
ordinating unit. Random checks were 
performed periodically by the country 
coordinator using the online data en-
try system to check for completeness 
and accuracy of data. Online data were 
also checked for quality by the overall 
project coordinator. Problems identi-
fied were addressed immediately by the 
country coordinator; technical ques-
tions were resolved in consultation with 
the project coordinator.

Online data management and 
entry system
Survey data were managed in col-
laboration with the WHO coordinat-
ing unit by an online systems provider  
(MedSciNet AB, Stockholm, Sweden), 
which developed and provided the 
application and stores the data on its 
server. The system enables data col-
lection and storage in a user-friendly 
format that allows for reporting and 
downloading data for analysis. It also 
allows for use of different languages 
and for data to be entered online using 
Microsoft Explorer and a dial-up con-
nection. The system was pilot tested in 
Africa and Latin America and modified 
wherever required.

Online screens corresponded to 
the sections of the individual data col-
lection form. The system prompted for  

the next field to be filled in; nonappli-
cable fields were automatically skipped. 
During data entry, fields were validated 
on screen according to pre-specified 
validation rules. A cross-checking valida-
tion was performed to ensure that only 
forms without errors were saved. Data 
were transmitted after encryption using 
128-bit key security.

The system provided the facility 
to search, sort and update patient in-
formation, and to generate descriptive 
analysis reports; system description, 
manuals, and data entry tutorials; the 
facility to share information by upload-
ing and downloading other documents; 
and, at project coordinating unit level, 
the facility to create and modify user 
information.

The application permitted differ-
ent types of access to the site and data 
at global, national, sub-national and 
health institutional levels. Each data 
entry operator could access only the 
data that they had entered. Administra-
tors had access to information at their 
level and below, but not to information 
at higher level. The project coordina-
tor had administrative rights to access 
all data.

Project management
Preparatory work commenced in mid-
2003. This included discussions with 
WHO regional offices, the selection of 
countries and provinces, and the prepa-
ration of a sampling framework ob-
tained from the participating countries.  
Following the first meeting, with inves-
tigators from Africa and the Americas, 
to explore the feasibility of the study, all 
health institutions randomly selected 
were informed about the nature of the 
project. Institutional consent was ob-
tained from the responsible authorities. 
Plans for data collection were tested, 
from September to November 2003, in 
both regions in selected health facilities.

The second global preparatory 
meeting, in November 2003, concen-
trated on finalization of individual and 
institutional data forms, training plans 
for the health institution staff, as well as 
data monitoring and management. At 
the third global meeting, in June 2004, 
final decisions on the implementation 
of the project in both regions were 
made. The country coordinator was re-
sponsible for project supervision at the 
national level, while the overall project 
was coordinated by WHO Headquar-
ters in Geneva, supported by the WHO  

regional offices and country coordina-
tors in Africa and the Americas.

Ethical considerations
Each institution submitted the ethical 
clearance approval before commencing 
the project. Ethical clearance was pro-
vided by the institutional committees 
of the participating facilities, where 
available, or by the national review 
committees (available at: http://www.
who.int/making_pregnancy_safer/
health_systems/global_survey/en/index.
html). In addition, ethical clearance was 
obtained from WHO’s Scientific and 
Ethical Review Group and Ethics Re-
view Committee. Individual informed 
consent was not obtained as this was 
a cluster-level study, where data were 
extracted from medical records without 
any subject identification. However, key 
subject information (name, study num-
ber, birth date and delivery date) was 
recorded in the logbook at the institu-
tion level by the data collector to assist 
with follow-up if required.

Results
The sampling scheme was expected to 
produce a total of 1134 health insti-
tutions having a minimum of 1000 
deliveries per annum among the se-
lected countries in both Africa and the  
Americas. For the African region, we 
calculated a sampling frame of 699 
health institutions in 7 participating 
countries (Algeria, Angola, the Demo-
cratic Republic of the Congo, the Niger, 
Nigeria, Kenya and Uganda). Of the 
randomly selected 133 health institu-
tions, 125 participated. Among the  
410 health institutions in Latin Ameri-
can countries (Argentina, Brazil, Cuba, 
Ecuador, Mexico, Nicaragua, Paraguay 
and Peru), 122 were randomly selected 
and 119 of these participated. Failure 
of recruited health institutions to par-
ticipate was mainly due to change of 
staffing and leadership, urgent repairs or 
unplanned closure of the health facility 
because of conflict. Ethiopia and Haiti, 
though selected, did not participate 
because the implementation process 
could not be initiated within the given 
time frame. The survey could not be 
implemented in Canada and the United 
States of America because of adminis-
trative problems.

Local teams were selected by re-
gional and country coordinators in 
consultation with WHO regional and 
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country offices. Training of field per-
sonnel was conducted between January 
and April 2004. Site visits were under-
taken by the project coordinator along 
with the country coordinators.

Data collection started in most par-
ticipating countries between 1 Septem-
ber and 1 October 2004, and ended 
between 15 December 2004 and 30 
January 2005. However, data collection 
in Ecuador started on 1 October 2004 
and ended on 28 March 2005. In the 
Democratic Republic of the Congo, it 
started on 15 March 2005 and ended 
on 15 August 2005.

The initial results from Latin Amer-
ica have been published.2 Analyses of 
African data are ongoing.

There were various challenges to 
implementation of this survey. Internet 
access was not consistently available 
in all settings due to lack of reliable 
electricity supply and slow connection 
speeds. In some countries, data were 
entered online from Internet cafés; in 
others, data entry took place at local 
WHO offices.

In some very large health facilities 
where deliveries took place in places 
other than the main labour ward (e.g. 
in the health facility corridors), ensur-
ing completeness of data was problem-
atic. This was identified and rectified 
through cross-checking with the health 
facility logbook.

Where courier services were unre-
liable, country coordinators deputed 
people to visit health institutions in 
other provinces once a week to col-
lect completed data forms and return 
incomplete ones. Lastly, some of the  
above problems were worsened in coun-
tries affected by conflict.

Discussion
The implementation of this project was 
an ambitious yet achievable effort. The 
project created a network of health in-
stitutions, professionals and researchers 
in the area of maternal and perinatal 
health and demonstrated capacity for 
data management in Africa and Latin 
America.

Definitions and systems for moni-
toring maternal and perinatal health 
tend to vary among and within coun-
tries and regions3–5 and to be used in an 
isolated and non-harmonized manner. 
Efforts to standardize definitions to 
make data interoperable are limited. 

The implementation of this large-scale 
project has demonstrated the success-
ful use of standardized approaches for 
data collection within countries and 
regions. This system has been effectively 
used even in settings with poor and 
lack of reliable maternal and perinatal 
health information and has generated 
high-quality and comparable data. In 
addition, this system allows data analy-
ses, thus providing access to real-time 
information on maternal and perinatal 
health, a feature that allows for quality 
improvement and planning.

Health institutions were randomly 
selected. Besides scientific merits, ran-
dom selection had the advantages of 
avoiding political problems, conflicts 
of interest at different levels and other 
related issues, all of which could have 
resulted in major selection biases. More-
over, the use of cluster-level information 
helps to maximize data comparability 
at health institution and country level. 
However, inclusion of the capital city 
as one of the three geographical areas 
surveyed may bias results.

To provide sufficient data within 
limited time, the survey was conducted 
over a short period and focused on 
health facilities with at least 1000 deliv-
eries per annum. The results therefore 
provide information on the health sta-
tus of women and newborns who had  
access to these facilities. Seasonal varia-
tions are reported in maternal and peri-
natal health6–9 and this survey should 
be extended, if required, to capture 
seasonal variations. Issues related to 
generalizability of information should 
be considered, especially in countries 
with low institutional delivery rates.

Women and infants were not fol-
lowed up after hospital discharge. For 
women and infants in intensive care 
units, follow-up was for a maximum 
period of seven days after delivery. If 
a woman or newborn remained in the 
hospital for more than seven days, data 
were recorded as “seven days or more” 
without specifying number of days.

We chose to minimize the data 
collection burden in this survey by 
measuring only short-term, in-hospital 
maternal and perinatal morbidity and 
mortality indicators. Therefore, the sur-
vey in the present form does not capture 
deaths that occur after hospital dis-
charge. Also other relevant medium- and  
long-term maternal and perinatal out-
comes with potentially serious conse-
quences remained unmeasured. The 

reason for this strategy was pragmatic: 
limited availability of resources and 
complexity of organizing longer post-
partum follow-up. However, most 
severe maternal and neonatal morbidity 
and mortality occur during the hospital 
stay, and since postpartum visits are 
infrequent in many countries, useful 
information on outcomes can be col-
lected from health facility surveys.

This network can implement large, 
simple, short, yet comprehensive stud-
ies. However given the need for strong 
motivation of staff involved in the sur-
vey, data collection over a short period 
in several more participating institu-
tions in each province may be an op-
tion for future surveys. It is too early to  
comment on the sustainability of the 
system; the purpose was to assess the 
feasibility of implementing an Internet- 
based maternal and perinatal data moni-
toring system. Existing staff involved in 
routine data collection in facilities were 
used for the survey, and it may be pos-
sible to sustain the information system 
with existing resources.

Allowing more flexibility in the sys-
tem to include data of local importance 
may increase interest and further use of 
the system for planning purposes. If the 
system is used for routine monitoring, 
access to data should be restricted to 
authorized users within the institution 
to ensure confidentiality and better ad-
dress ownership issues.

This study has successfully dem-
onstrated how a multi-country, multi-
centre system can be established and 
implemented for routine monitoring of 
maternal and perinatal health. A net-
work of collaborating institutions and 
an online data collection and manage-
ment system have been established.  
WHO is uniquely qualified to imple-
ment such a large-scale project, which 
can form the basis for creation of a 
network of centres for monitoring  
maternal and perinatal health services 
worldwide. Routine use of simple tech-
nology for monitoring progress will as-
sist programmatic decision-making in 
maternal and perinatal heath at various 
levels. The next challenges are to maxi-
mize the use of collected information, 
disseminate results, encourage local 
investigators and health authorities to 
use the data, and for all institutions 
to continue to maintain this network 
to be able to respond to other priority 
questions.  ■
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Résumé

Considérations méthodologiques dans l’application de l’Enquête mondiale de l’OMS sur la surveillance de la 
santé maternelle et périnatale
Objectif Mettre en place dans 54 pays répartis dans l'ensemble du 
monde un système mondial de surveillance de la santé maternelle 
et périnatale.
Méthodes L’Enquête mondiale sur la surveillance de la santé 
maternelle et périnatale de l’OMS s’est opérée par le biais 
d’un réseau d’établissements de soins, sélectionnés par 
échantillonnage en grappe stratifié à plusieurs niveaux. Une 
information ciblée sur la santé maternelle et périnatale a été 
extraite des registres hospitaliers et entrée dans un système 
de gestion des données en ligne, spécialement développé. Les 
données ont été recueillies sur une période de deux à trois 

mois dans chaque établissement. Le projet a été coordonné par 
l’OMS et appuyé par les bureaux régionaux de l’OMS et par ses  
coordinateurs nationaux en Afrique et dans les Amériques.
Résultats L’enquête initiale a été réalisée entre septembre 
2004 et mars 2005 en Afrique et dans les Amériques. Ont  
participé au total à l’enquête 125 établissements de sept pays 
africains et 119 établissements de huit pays d’Amérique latine.
Conclusion Ce projet a créé un système technologiquement 
simple et scientifiquement rigoureux pour la gestion à 
grande échelle des données, pouvant faciliter la surveillance  
programmatique dans les pays.

Resumen

Consideraciones metodológicas a raíz de la Encuesta mundial OMS de vigilancia de la salud materna y 
perinatal
Objetivo Establecer un sistema mundial de vigilancia de la salud 
materna y perinatal en 54 países de todo el mundo.
Métodos La Encuesta mundial OMS de vigilancia de la salud 
materna y perinatal se llevó a cabo a través de una red de 
instituciones sanitarias seleccionadas mediante muestreo 
polietápico estratificado por conglomerados. La información 
focalizada y resumida sobre la salud materna y perinatal extraída 
a partir de las historias clínicas se introdujo en un sistema de 
gestión de datos en línea especialmente desarrollado. A lo largo 
de un periodo de dos a tres meses se reunieron datos en cada 
institución. El proyecto fue coordinado por la OMS y respaldado  

por las oficinas regionales de la OMS y los coordinadores en los 
países en África y las Américas.
Resultados La encuesta inicial se llevó a cabo entre septiembre 
de 2004 y marzo de 2005 en las regiones de África y de las  
Américas. Participaron en total 125 instituciones de siete países 
africanos y 119 instituciones de ocho países latinoamericanos.
Conclusión  Es te  proyecto  ha generado un s is tema  
tecnológicamente sencillo y científicamente sólido para gestionar 
datos a gran escala, lo cual puede facilitar la vigilancia de los 
programas en los países.

ملخص
الاعتبارات المنهجية في تنفيذ المسح العالمي لمنظمة الصحة العالمية لصحة الأمهات، وصحتهن

خلال الفتـرة المحيطة بالولادة

الفتـرة  خلال  وصحتهن  الأمهات،  صحة  لرصد  عالمي  نظام  إقامة  الهدف: 
المحيطة بالولادة، في 54 بلداً في مناطق العالم المختلفة.

الأمهات  صحة  لرصد  العالمية  الصحة  لمنظمة  العالمي  المسح  ذ  نُفِّ الطريقة: 
المؤسسات  من  شبكة  خلال  من  بالولادة،  المحيطة  الفتـرة  خلال  وصحتهن 
د المراحل.  الصحية المنتقاة، باستخدام نهج العيِّنات العنقودية الطباقية المتعدِّ
ز حول صحة الأمهات، وصحتهن خلال  وقد استُمدت المعلومات التي تـتـركَّ
الفتـرة المحيطة بالولادة، من سجلات المستشفيات، ثم أُدخلت في نظام إدارة 
للبيانات يتصل مباشرةً بالحاسب الآلي، وهو نظام أعُدَّ خصيصاً لهذا الغرض. 
وجمعت البيانات على مدى فتـرة شهرَيْن إلى ثلاثة، وذلك في كلٍّ من هذه 

ق المشروع من قِبَل منظمة الصحة العالمية ودعمته  المؤسسات الصحية. ونُسِّ
قو البلدان، في إقليمَيْ أفريقيا والأمريكتَيْ. مكاتب المنظمة الإقليمية، ومنسِّ

ذ المسح المبدئي في الفتـرة ما بي أيلول/سبتمبر 2004، وآذار/ الموجودات: نُفِّ
مؤسسة   125 فيه  واشتـركت  والأمريكتَيْ،  أفريقيا  إقليمَيْ  في   ،2005 مارس 

صحية في سبعة بلدان أفريقية، و119 في ثمانية من بلدان أمريكا اللاتينية.
لإدارة  علمياً  وسليم  بسيط  نظام  إيجاد  إلى  المشروع  هذا  أفضى  الاستنتاج: 
المعلومات على نطاق واسع، والذي يمكن من خلاله تيسير رصد البرامج في 

البلدان.
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Corrigenda

In Volume 86, Number 2, February 2008: 

page 126, the Findings section of the Abstract should read as follows:

“The initial survey was implemented between September 2004 and March 2005 in the African and American regions. A total of 131 institutions 
in seven African countries and 119 institutions in eight Latin American countries participated.”

page 128, the third sentence of the Results section should read as follows:

“Of the randomly selected 133 health institutions, 131 participated.”

Dans le volume 86, numéro 2, février 2008, page 126, il faut lire la partie Résultats du résumé comme suit : 

“L’enquête initiale a été réalisée entre septembre 2004 et mars 2005 en Afrique et dans les Amériques. Ont participé au total à l’enquête 131 
établissements de sept pays africains et 119 établissements de huit pays d’Amérique latine.”

En el Volumen 86, número 2, de febrero de 2008, página 126, en la sección Resultados del Resumen debería decirse lo siguiente: 

“La encuesta inicial se llevó a cabo entre septiembre de 2004 y marzo de 2005 en las regiones de África y las Américas. Participaron en total 131 
instituciones de siete países africanos y 119 instituciones de ocho países latinoamericanos.”

في المجلد 86، العدد 2، شباط/فبراير 2008، الصفحة 126، ينبغي أن تقرأ فقرة الموجودات في الملخص على النحو التالي:
، واشتـركت فيه 131 مؤسسة صحية في سبعة  ذ المسح المبدئي في الفتـرة ما بي أيلول/سبتمبر 2004، وآذار/مارس 2005، في إقليمَيْن أفريقيا والأمريكتَيْن نُفِّ

بلدان أفريقية، و119 في ثمانية من بلدان أمريكا اللاتينية. 
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