
 
 

WORLD HEALTH ORGANIZATION 
 

DEPARTMENT OF REPRODUCTIVE HEALTH AND RESEARCH 
 

UNDP/UNFPA/WHO/World Bank 
Special Programme of Research, Development and 

Research Training in Human Reproduction 
 
 

 

 
 
 

WHO MULTICOUNTRY SURVEY ON MATERNAL  

AND NEWBORN HEALTH  

 
PROJECT A65661 

 
 
 
 
 
 
 
 

RESEARCH PROTOCOL 
 
 
 
 
 
 
 

Geneva, Switzerland 
19 October 2009 

v.2.0 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgment 

 

This research protocol is the base document for the WHO Multicountry Study on 

Maternal and Newborn Health at the facility level. 

 

 

 

 

 



The WHO multicountry survey on maternal and newborn health 

 

 3 

Index 

 

1. PROJECT SUMMARY.................................................................................................. 5 
2. DESCRIPTION OF THE PROJECT.............................................................................. 6 

2.1 RATIONALE............................................................................................................ 6 
2.2 OBJECTIVES ......................................................................................................... 10 

2.2.1 General Objective ........................................................................................ 10 
2.2.2 Primary Objectives....................................................................................... 11 
2.2.3 Secondary Objectives................................................................................... 11 

2.3 DESIGN AND METHODS.................................................................................... 11 
2.3.1 General Outline............................................................................................ 11 
2.3.2 Setting .......................................................................................................... 12 
2.3.3 Sampling design for health facilities............................................................ 12 
2.3.4 Type of data and data collection .................................................................. 13 
2.3.5 Study population and the use of the maternal near miss concept ................ 14 
2.3.6.1 Individual level data.................................................................................. 16 
2.3.6.2 Cluster level data....................................................................................... 17 
2.3.7 Data collection procedure ............................................................................ 17 
2.3.8 Data entry and management......................................................................... 18 
2.3.9 Quality control procedures........................................................................... 18 
2.3.10 Follow-up Procedures ................................................................................ 19 

2.4 TIMELINE.............................................................................................................. 19 
2.5 DATA ANALYSIS................................................................................................. 22 

2.5.1 Analysis Plan ............................................................................................... 22 
2.6 PROJECT MANAGEMENT.................................................................................. 23 
2.7 STUDY COMMITTEES ........................................................................................ 24 

2.7.1 Steering committee ...................................................................................... 24 
2.7.2 Data management committee....................................................................... 24 
2.7.2 Other committees ......................................................................................... 24 

2.8 MAIN PROBLEM AREAS IDENTIFIED............................................................. 24 
2.8.1 Logistics for the implementation of data collection .................................... 24 
2.8.2 Implementation of the Maternal Near Miss ................................................. 25 
2.8.3 Data collection on abortion and miscarriages. ............................................. 25 
2.8.4 External validity........................................................................................... 26 
2.8.5 Internal Validity ........................................................................................... 26 
2.8.6 Appropriateness of outcomes....................................................................... 26 

2.9 ETHICAL CONSIDERATIONS............................................................................ 26 
2.10 BUDGET .............................................................................................................. 27 
2.11 EXPECTED OUTCOMES AND DISSEMINATION ......................................... 27 
2.12 REFERENCES ..................................................................................................... 28 

ANNEX A......................................................................................................................... 31 
ANNEX B......................................................................................................................... 35 

 



The WHO multicountry survey on maternal and newborn health 

 

 4 

 

 

 

 

 

 



The WHO multicountry survey on maternal and newborn health 

 

 5 

1. PROJECT SUMMARY 

Background: It is estimated that ten million women present complications related to 
pregnancy every year all over the world, with 500,000 maternal deaths and eight million 
annual perinatal deaths. Two components of the Millennium Development Goals, the 
reduction of maternal and infant mortality, are at the core of the sexual and reproductive 
health field. In spite of several factors that aggravate the vulnerability of women and 
neonates to complications and deaths, an optimal medical treatment can largely improve 
their survival when they experience complications related to pregnancy or childbirth. In 
the context of maternal and neonatal survival, the availability and use of effective, life-
saving interventions, and the quality of their implementation are key factors for the 
achievement of the Millennium Development Goals. 

Objectives: The main objectives are to study the incidence and the management of 
maternal and neonatal conditions associated with maternal and neonatal mortality in a 
worldwide network of health facilities. The near miss concept and the availability and use 
of preventive and therapeutic interventions will be used to evaluate the quality of care. 

Methods: A large, worldwide cross-sectional study is proposed. This survey will be 
implemented in a multicountry network of health facilities. In these facilities, information 
will be collected from medical records of all women admitted for delivery and those with 
severe complications. The occurrence of severe maternal complications, maternal near 
miss and preterm birth will be assessed. Process indicators, as well outcome indicators 
and potentially confounding factors, will be evaluated. Close to 320,000 deliveries, in 
400 facilities from 26 countries, during a two to three month period will be studied. 

Expected outcomes: This study will be the most important source of evidence for 
implementing the use of the near miss concept in maternal and newborn health. In 
addition to the information on the incidence of complications, it will ascertain whether 
markers of severe maternal morbidity can be incorporated into routine data collection 
systems, and provide a standardized evaluation of quality of care in a large network of 
health facilities. In the end, this study will provide a comprehensive evaluation of the 
implementation status of critical life-saving interventions in the continuum of maternal 
and perinatal care. 

Management: The overall coordination of the project will be performed by the research 
coordination unit at RHR/WHO in Geneva. There will be Regional Coordinators for 
Africa, Americas and Asia. Each country will have one country coordinator. There will 
be one person coordinating each selected health facility and a data clerk for daily data 
collection. 
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2. DESCRIPTION OF THE PROJECT 

2.1 RATIONALE 

Background 

In September 2000, 189 Heads of State agreed to meet the Millennium Development 
Goals by the year 2015. Two components of this unprecedented commitment, the 
reduction of maternal and infant mortality, are rooted in the sexual and reproductive 
health field [1]. Maternal and child health are deeply connected and, to certain extent, can 
not be properly evaluated as two separate issues. Upon closer examination, major 
improvements on child health can not be achieved without the improvement of maternal 
health. The 500,000 maternal deaths and eight million annual perinatal deaths call for an 
integrated program of care from pre-conception period through pregnancy, childbirth and 
postnatal period as a continuum [2-4]. 

In this context, for most developing countries, the lack of reliable information for 
planning and evaluation are among the major challenges faced by policy makers, 
programme managers, and care givers in maternal and newborn health. This is a major 
disadvantage to the implementation of evidence-based maternal and perinatal health 
programmes. As part of the effort to bridge this gap, the WHO Department of 
Reproductive Health and Research implemented a cross-sectional survey (The WHO 
Global Survey on Maternal and Perinatal Health) in 24 countries in four WHO regions 
(AFR, AMR, SEAR and WPR). The research question was the relationship between 
mode of delivery and maternal and newborn outcomes. The 360-facility network 
successfully implemented a structured data collection using an online data entry system 
[5]. The proposed research follows this previous project, with another worldwide survey 
on maternal and newborn health with emphasis on the quality of care. 

Quality of care and maternal and newborn health 

Globally, it is estimated that ten million women present complications related to 
pregnancy every year. Haemorrhage, infection, hypertensive disorders, obstructed labour 
and the complications of unsafe abortion are the main pregnancy related complications 
that threaten women's life [6,7,8]. Many of these complications are not easy to prevent 
and their uninterrupted progression can result in maternal death. Several factors aggravate 
women's vulnerability to complications and deaths related to pregnancy and childbirth, 
but a timely and optimal medical treatment can largely improve survival [9,10]. On the 
other hand, the lack of access to health care or a poor biological response, contributed by 
poor nutrition or other co-morbidities (e.g. HIV, malaria or tuberculosis) can lead to 
extremely high maternal mortality [8,9]. 
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The appropriate implementation of interventions related to emergency obstetric care, 
including the administration of parenteral antibiotics, uterotonic drugs, anticonvulsants, 
manual removal of placenta, removal of retained products, assisted vaginal delivery, 
obstetric surgery (caesarean section and hysterectomy) and safe blood transfusion can 
reduce maternal mortality [10]. Nevertheless, a complication can progress to a critical 
health status despite an appropriate initial management. Women who die usually undergo 
a final common pathway before death, characterized by multiple organ dysfunctions or 
other shock-related syndrome. In order to avoid death, these severely ill women should 
receive a more comprehensive package of interventions, based on the provision of 
respiratory and circulatory support among other specialized interventions [11-12]. The 
fundamental life support should be provided as soon as needed, from the frontline health-
centre staff to the intensive care personnel [11]. Women who experienced and survived 
such a severe health condition during pregnancy, childbirth or postpartum are considered 
as near miss cases [13]. In this context, timing and appropriateness of therapeutic care 
can explain part of the huge difference observed between developed and developing 
countries in terms of maternal mortality. 

Survivors of severe complications related to pregnancy (condition known as maternal 
near miss) have been studied in detail in recent years, mostly in developed countries. But, 
even in developing countries, information on maternal near miss was found to be useful 
to identify health system failures in maternal health care. This is because near miss cases 
share many characteristics with maternal deaths and can directly inform on barriers that 
have to be overcome after the onset of an acute complication. These cases can 
complement the information obtained from reviewing maternal deaths and function as 
surrogates of maternal deaths, a very useful piece of information in small and medium 
size health care facilities or settings where few maternal deaths occur [13-17]. 

A systematic review on the prevalence of severe acute maternal morbidity / near miss 
was conducted in 2004, by the UNDP/UNFPA/WHO/World Bank Special Programme of 
Research, Development and Research Training in Human Reproduction (HRP) to obtain 
data on the incidence of maternal mortality and morbidity. This systematic review found 
a wide variation of criteria used to identify near miss cases. These criteria could be 
grouped in three categories: disease-specific criteria (e.g. severe pre-eclampsia, 
haemorrhage), management-specific (e.g. admission to intensive care unit, blood 
transfusion) and organ-dysfunction based (e.g. shock or respiratory distress). The core of 
the near miss concept is the survival after a critical health condition. Because of the 
variations in the identification criteria, the corresponding severity of the "near miss" cases 
identified by different criteria was considered heterogeneous and a summary estimate for 
maternal near miss prevalence was not feasible. The lack of uniform criteria has also 
limited the use of the near miss data as a maternal health indicator [13]. 

Considering the lack of standardization, WHO has developed a set of criteria to identify 
near miss cases (Table 1) [18]. These criteria are intended to be used in any setting, 
regardless of the development status. The new near miss definition may enable 
comparison between facilities and over time. Furthermore, relating the proportions of 
maternal complications, maternal near miss and maternal deaths (i.e. mortality index or 
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case fatality ratio) would be useful to asses the quality of care that women with severe 
complications receive. A set of indicators was developed by WHO to complement the 
maternal near miss assessment (Table 2). The proposed research will implement and 
evaluate the use of the new WHO definition, producing a worldwide estimate of the 
incidence of maternal near miss. In addition, the quality of care provided to women with 
severe complications will be assessed through indicators of process and the maternal near 
miss indicators. 
 

Table 1: The WHO Near Miss criteria: a woman presenting any of the following life-threatening 
conditions and surviving a complication during pregnancy, childbirth or within 42 days of 
termination of pregnancy should be considered a near miss case 

 
Dysfunctional 

system 
Clinical criteria Laboratory markers 

Management based proxies 

Cardiovascular 
 Shock (a) 

 Cardiac arrest (b) 

 pH<7.1 

 Lactate>5 mEq/mL 

 Use of continuous vasoactive 

drugs (i) 

 Cardio-pulmonary resuscitation 

Respiratory 

 Acute cyanosis 

 Gasping  (c) 

 Respiratory rate >40 or <6 bpm 

 Oxygen saturation < 90% for ≥ 60 

minutes 

 PaO2 / FiO2<200 mmHg 

 Intubation and ventilation not 

related to anaesthesia 

Renal 
 Oliguria non responsive to fluids 

or diuretics (d) 

 Creatinine ≥300µmol/l or ≥3.5 

mg/dL 
 Dialysis for acute renal failure 

Haematologic/ 

Coagulation 
 Failure to form clots(e) 

 Acute severe thrombocytopaenia  

                  (<50,000 platelets/ml) 

 Transfusion of ≥ 5 units of blood 

/ red cells 

Hepatic 
 Jaundice in the presence of 

preeclampsia (h) 

 Bilirubin>100 µmol/l or >6.0 

mg/dL 
 

Neurologic 

 Any loss of consciousness lasting 

>12h 

 Stroke (g) 

 Uncontrollable fit / status 

epilepticus  

 Total paralysis 

  

Alternative 

severity proxy  
  

 Hysterectomy following infection 

or haemorrhage 

(a) Shock is a persistent severe hypotension, defined as a systolic blood pressure <90 mmHg for ≥60 minutes with a 
pulse rate at least 120 despite aggressive fluid replacement (>2L)   /   (b) Cardiac arrest refers to the Loss of 
consciousness AND absence of pulse/heart beat   /   (c) Gasping is a terminal respiratory pattern and the breath is 
convulsively and audibly caught   /   (d) Oliguria is defined as an urinary output <30ml/hr for 4 hours or  <400ml/24hr   /   
(e) Clotting failure can be assessed by the bedside clotting test or absence of clotting from the IV site after 7-10 minutes   
/   (f) Loss of consciousness is a profound alteration of mental state that involves complete or near-complete lack of 
responsiveness to external stimuli. It is defined as a Coma Glasgow Scale <10 (moderate or severe coma)   /   (g) Stroke 
is a neurological deficit of cerebrovascular cause that persists beyond 24 hours or is interrupted by death within 24 hours   
/   (h) Pre-eclampsia is defined as the presence of hypertension associated with proteinuria. Hypertension is defined as a 
blood pressure of at least 140 mm Hg (systolic) or at least 90 mm Hg (diastolic) on at least two occasions and at least 4–
6 h apart after the 20th week of gestation in women known to be normotensive beforehand. Proteinuria is defined as 
excretion of 300 mg or more of protein every 24 h. If 24-h urine samples are not available, proteinuria is defined as a 
protein concentration of 300 mg/L or more (≥1 + on dipstick) in at least two random urine samples taken at least 4–6 h 
apart   /   (i) For instance, continuous use of any dose of dopamine, epinephrine or norepinephrine. 
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Table 2: Indicators to monitor quality of obstetric care using maternal near miss cases 
and maternal deaths. 

Maternal Near Miss (MNM) refers to a woman who nearly died but survived a complication that occurred during 
pregnancy, childbirth or within 42 days of termination of pregnancy. 

Maternal death (MD) is the death of a woman while pregnant or within 42 days of termination of pregnancy. 

Live birth (LB) refers to the complete expulsion or extraction from its mother of a product of conception, irrespective 
of the duration of the pregnancy, which, after such separation, breathes or shows any other evidence of life. 
Each product of such a birth is considered live born. 

Women with life-threatening conditions (WLTC) refer to all women who either qualified as having maternal near 
miss or who died. It is the sum of maternal near miss and maternal deaths (WLTC=MNM+MD) 

MNM incidence ratio refers to the number of maternal near miss cases per 1,000 live births. [MNM IR = MNM/LB) 

Severe Maternal Outcome Ratio (SMOR) refers to the number of women with life-threatening conditions per 1,000 
live births (LB).  This indicator gives an estimation of the amount of care that would be needed in an area. 
[SMOR = (MNM+MD)/LB] 

Maternal near miss : mortality ratio refers to the proportion between maternal near miss cases and maternal deaths.  
Higher ratios indicate better care. [MNM : 1 MD] 

Maternal Mortality index refers to the number of maternal deaths divided by the number of women with life 
threatening conditions, expressed as a percentage.  The higher the index the more women with life-threatening 
conditions die (low quality of care), whereas the lower the index the fewer women with life-threatening 
conditions die (better quality of care). [MI = MD/(MNM+MD)] 

 

Moving on to the newborn standpoint, four million neonatal deaths occur every year. 
These deaths represent 38% of all under five infant mortality and three quarters of these 
neonatal deaths occur in the first week of life. Preterm birth, infections, and asphyxia are 
the major direct causes of neonatal deaths and prematurity is the single largest condition 
associated with mortality and morbidity for the newborn regardless of development status 
[19]. 

Skilled attendant at birth, emergency obstetric and neonatal care, including resuscitation 
of the newborn baby and corticosteroids during preterm labour are among the effective 
packages of interventions available to reduce newborn mortality [19]. Similar to the 
maternal near miss approach, babies that nearly died but survived to severe complications 
(e.g. birth asphyxia or neonatal sepsis) or very adverse conditions (e.g. extreme preterm 
birth or very low birth weight) could be studied as surrogates of neonatal deaths [20]. 
There is currently no standard definition for neonatal near miss. In this context, a 
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newborn that requires a life-saving intervention (e.g. intubation) and don't receive it, will 
likely die. Thus, life-saving interventions could be entry points to initiate the 
development of the neonatal near miss concept [21]. Near miss indicators, similar to 
those established in the maternal near miss context, could be used to explore this new 
field and assess the quality of care provided to newborns [20,21]. 

Rationale for this study 

Even in countries with a low coverage of institutional births, a substantial proportion of 
maternal deaths take place in hospitals [8]. For both, severe maternal and newborn 
complications, effective interventions in order to reduce death and disability already exist. 
Many of these interventions should be put in practice at health centres and hospitals [9, 
22]. Strengthening the capacity of health systems for providing timely and appropriate 
care during pregnancy and childbirth complications should be one of the central actions 
to reduce maternal and child mortality. [23]. 

The maternal near miss concept was found to be useful to identify health system failures 
in maternal health care [14]. Information on the implementation status of the 
interventions needed to prevent maternal and neonatal deaths will be useful to understand 
the ability of the health systems to provide timely treatment to women with pregnancy 
and newborn complications. In addition, indicators of process, assessing the availability 
and use of effective interventions, can identify areas where quality of care could be 
improved [24]. The proposed research project addresses these compelling issues towards 
the commitment of WHO to the attainment of the Millennium Development Goals. It also 
brings different tools to the reduction of maternal and newborn mortality arena: 
development and use of process indicators, the near miss concept and the understanding 
that the provision of emergency care is crucial for the reduction of maternal and neonatal 
mortality. 

As a large multicountry survey, the proposed research represents an important 
contribution of WHO to the health systems of low and middle-income countries. This 
contribution goes beyond the specific research findings, it also monitors global maternal 
and perinatal health indicators, strengthens national research capacity; and supports the 
worldwide implementation of best practices. 

2.2 OBJECTIVES 

2.2.1 General Objective 

The proposed research aims to study the occurrence and the management of maternal and 
neonatal conditions highly associated with maternal and neonatal mortality in a 
worldwide network of health facilities. We will assess the quality of care by means of the 
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maternal near miss indicators and the use of preventive and therapeutic effective 
interventions. 

2.2.2 Primary Objectives 

At the facility level: 

1. To study the worldwide incidence of maternal near miss. 

2. To evaluate the quality of care through maternal near miss indicators and the use 
of effective practices. 

3. To extend the near miss concept to neonatal health. 

2.2.3 Secondary Objectives 

4. To explore the relationship between maternal near miss and possible associated 
factors. 

5. To examine the relationship between the use of preventive and therapeutic 
effective interventions related with severe perinatal morbidity and mortality. 

6. In the context of the previous WHO Global Survey on Maternal and Perinatal 
Health, to follow up selected maternal and perinatal health indicators, such as 
gestational age and mode of delivery. 

7. To further develop and consolidate the WHO Multicountry Survey on Maternal 
and Perinatal Health network and strengthen research capacity of health facilities 
worldwide. 

2.3 DESIGN AND METHODS 

2.3.1 General Outline 

A large, worldwide cross-sectional study is proposed. This survey will be facility-based 
and implemented in a multicountry network of health facilities. It will gather information 
on all women, and their newborns, admitted in randomly selected facilities during a two 
to three months study period. The occurrence of maternal and neonatal complications will 
be assessed. The maternal near miss approach will be tested and the neonatal near miss 
concept developed. The use of life-saving interventions will be assessed and the quality 
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of care will be explored through process indicators. Outcome indicators and potentially 
confounding factors, will be evaluated. 

2.3.2 Setting 

A total of 373 health facilities from 24 countries have already participated of the previous 
WHO Global Survey Project. In addition to these countries, Afghanistan and Pakistan 
will be included to the existing network. It is expected that this survey will be 
implemented in 400 health facilities from 26 countries. 

2.3.3 Sampling design for health facilities 

The multicountry survey on maternal and newborn health will use the existing network of 
facilities that participated in the previous WHO Global Survey Project. These facilities 
were identified through a multi-stage sampling method [5]. According to this, the first 
stage of sampling consisted in the selection of countries. This selection was stratified by 
the WHO regions and the levels of under-five child and adult mortality. Fourteen sub-
regions were used to frame the first stage of sampling. From each sub-region, a total of 
four countries were selected at random for participation in the study, with probability 
proportional to the country population. When the total number of countries was less than 
four in any sub-region, all the countries were included. This process resulted in 12 sub-
regions having four countries each and two sub-regions having three countries each. A 
total of 54 countries were initially pre-selected, but, due to operational and budgetary 
reasons, the WHO Global Survey project was implemented in 24 countries from Africa, 
Asia and Latin America plus Canada. The second sampling stage consisted in the 
randomly selection of two provinces/states (with probability also proportional to the 
population size), in addition to the country capital city in these 24 countries. A tertiary 
sampling stage (below the province/state level) was used for very large provinces/states. 
For very large cities (e.g. Mexico City and Beijing), a fourth sampling stage was 
implemented. Once the geographical areas were selected, seven health facilities with a 
minimum of 1,000 deliveries per year were randomly selected from each of these areas. If 
there were less than 7 facilities, all facilities of that area were selected. In the end, the 
WHO Global Survey Project showed that such a sampling scheme was feasible and 
representative of the facility-based health care systems available in the countries (private, 
social service, public, etc).  

Building on the previous experience, the multicountry survey will be implemented 
concurrently worldwide. The existing network of 373 health facilities will undergo minor 
adjustments considering the performance, motivation and commitment of collaborating 
facilities. Afghanistan and Pakistan, countries that were previously selected to participate 
in the Global Survey project, will be included in the multicountry survey and the 
selection of health facilities will follow the previously used random sampling scheme. 
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Through this sampling scheme, this network with 26 countries is expected to produce 
observations on 400 health facilities in nearly 320.000 deliveries (Figure 1 and 2). 

2.3.4 Type of data and data collection 

The proposed study will collect data at two levels, the individual and the cluster level. At 
the individual level, the study population will have their medical records reviewed, 
whereas at the cluster level, data will be collected through a specific survey among the 
professionals responsible for the participating facilities. 
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Figure 1: The study profile, sampling scheme, study population 
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2.3.5 Study population and the use of the maternal near miss concept 

All women giving birth and those presenting with life-threatening conditions (Table 1) in 
the selected health facilities during the study period will comprise the study population, 
regardless of the gestational age and delivery status (Figure 1). 

Depending on the survival status, women presenting the above mentioned life-threatening 
conditions will be considered as maternal near miss cases. The underlying principle that 
supports the maternal near miss concept is based on the similarity between women who 
survive life-threatening conditions and those who die. Very severe cases are essentially 
similar to maternal deaths, except the complication survival status. The WHO set of 
criteria that defines the maternal near miss was developed to reflect this severity and to 
achieve a reasonable balance between the burden of data collection and useful 
information. Thus, this definition is based on the identification of organ dysfunction, the 
last stage before death. As presented in Table 1, the definition includes laboratory 
markers and clinical and management proxies of organ dysfunction. A woman surviving 
any of the life-threatening conditions indicated in the Table 1 during pregnancy, 
childbirth or postpartum is considered a maternal near miss case [18]. 

The set of criteria that defines a near miss case was pre-tested and validated as being able 
to provide robust and stable data [18, 25]. However, appropriate collection of data 
requires special attention to severe health status details. In this context, raising awareness 
about the maternal near miss concept and implementing the maternal near miss 
surveillance are the initial steps to use the maternal near miss process in the improvement 
of maternal health. 
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Figure 2: The WHO Multicountry survey on Maternal and Perinatal Health Network 
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2.3.6.1 Individual level data 

I - Women's personal information 

• Marital status 

• Age 

• Education 

• Reproductive history (including prior caesarean section) 

II - Pregnancy Termination and complications 

• Pregnancy termination before hospital arrival 

• Best obstetrical estimate of gestational age at birth (completed weeks) 

• Fetal presentation at birth 

• Mode of delivery 

• Maternal complications (haemorrhage, hypertensive disorders, infection, abortion, 
selected non-obstetric complications) 

III - Interventions & process indicators 

A)  Maternal health 

• Use of parenteral anticonvulsants for eclampsia 

• Use of prophylactic and therapeutic uterotonics 

• Caesarean Section 

• Removal of retained products following miscarriage or abortion 

• Use of parenteral antibiotics 

• Use of tocolytics 

• Blood transfusion 

• Intensive care unit admission 

• Use of continuous vasoactive drugs 

• Intubation and ventilation not related to anaesthesia 

• Dialysis for acute renal failure and cardio-pulmonary resuscitation 

B) Newborn health 

• Use of corticosteroids for fetal lung maturation 

• Use of tocolytic treatments 

• Any intubation / ventilation, including nasal CPAP 
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• Surfactant administration 

• Resuscitation 

• Use of vasoactive drugs 

• Use of anticonvulsants 

• Use of phototherapy 

• Use of blood products 

• Use of steroids for refractory hypoglycaemia 

• Use of parenteral antibiotics 

• Any surgery 

• Neonatal intensive care / special newborn care admission 

IV - Maternal and Perinatal outcome 

• Maternal vital status at discharge (alive, death, near miss) 

• Maternal near miss status 

• Birth weight 

• Apgar score 

• Neonatal vital status at discharge 

 

2.3.6.2 Cluster level data 

• Location and type of facility 

• Hospital structure and capacity 

• Maternal and neonatal access to intensive care 

• Feasibility of maternal and near miss case identification 

 

2.3.7 Data collection procedure 

At the individual level, the data collector will perform daily visits to the obstetrical ward, 
gynaecologic/abortion care unit, delivery room and intensive care unit to identify women 
with life-threatening conditions. At hospital discharge, all women who gave birth and 
those surviving life-threatening conditions will have their medical records reviewed. All 
maternal deaths will be reviewed as well. All individual data will be collected directly 
onto a simple two-page data collection form. The facility medical staff can be questioned 
for doubts during data collection or missing information. No information will be obtained 
directly from patients, no patient interviews will take place. 
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At the facility level, the availability of preventive and therapeutic interventions for severe 
maternal complications and preterm birth, as well factors that may affect their availability 
and use will be further investigated. The cluster level data will be obtained among the 
professionals responsible for the participating facilities, through a specific survey. 

2.3.8 Data entry and management 

The individual level and the cluster level data will be initially collected on paper forms. 
Then, data will be entered onto a web-based online data entry system. The WHO 
Coordinating Unit and the centres will decide whether online data entry will be at the 
facility or at a more central level depending on the resources capacity of each centre. An 
open-source data entry system, OpenClinica, will be used in the study. This system is 
being used by several institutions that carry out multicentre studies, including the WHO 
Reproductive Health and Research Department. A customized data entry and monitoring 
system will be developed using the OpenClinica platform. The system will be developed 
and coordinated by the WHO Coordinating Unit. Regional data managers will monitor 
the data quality and flow. These procedures have been used in previous multicentres 
studies, including the Global Survey Project. 

2.3.9 Quality control procedures 

• The majority of the facilities have participated in the Global Survey Project and 
have experience in facility-based surveys. Training will be emphasized in those 
facilities that are new in the network. 

• Online data entry system will minimize the data entry errors and facilitate 
monitoring and quick resolution of queries and missing data. 

• A manual of operations will be developed to minimize the need for judgement 
and interpretation by the data collectors. The manual of operations will include a 
description of the study in general terms, emphasize the importance of complete 
and accurate data, and foster the standardization of data collection.  

• The data collection tools will be reviewed by other researchers and pre-tested on a 
convenient sample of records and clinical settings. Reviewers will note their 
individual experience with both the definitional criteria and the time taken to 
collect and record data. Based on the final pre-test, by April 2009, revisions will 
be made to both data collection instruments. 

• There will be training workshops at country and facility levels in accordance with 
the country needs.  
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• The total number of women admitted to the facility and delivering at the facility 
will be monitored. These numbers will be compared to those determined by the 
data collection.  

• Validity cross-checks will be performed. In addition, random cross-checks will be 
made to ensure that entered data correspond to the woman in question. 

• The hospital responsible staff member will maintain a problem log book to 
document unanticipated problems. Technical questions encountered in the field 
will be resolved through consultation with the country and regional coordinators 
under the supervision of the WHO coordinating unit. 

• Incomplete data in medical records will be identified, and the data collector will 
ask attending staff to complete the datum in the medical record. 

2.3.10 Follow-up Procedures 

There will be no individual follow-up of women or newborns after hospital discharge. 
Data will be collected only from the hospital medical records with regards to the intra-
hospital care. 

2.4 TIMELINE  

The timeline of implementation of the multicountry survey on Maternal and Perinatal 
Health is described in the Table 3.  
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Table 3a: Timeline 

Study stages/Activities 2009 2010 
Preparatory phase 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

Selection of regional coordinators and steering committee members X               

Steering committee meeting 
Purpose: to review the protocol and discuss the overall implementation of 
the study 
Location: Geneva  

  X             

Protocol development X X X X            

Data collection tool development X X X X            

Hospital census, randomization and selection of facilities from 
Afghanistan and Pakistan 

   X X           

Epidemiology specialist panel     X X X         

WHO ethical approval        X X X X     

Final selection of country coordinators     X           

Manual of operations development     X X X X X X      

Pilot and testing the data collection form            X X    

Selection of provinces and hospital coordinators           X X X X X 

The Americas regional meeting 
Expected attendees: Americas' regional and country coordinators 
Purpose: Training of country coordinators 
Location: Rosario, Argentina 

      X         

The African regional meeting 
Expected Attendees: African regional and country coordinators 
Purpose: Training of country coordinators 
Location: Nairobi, Kenya 

       X        

The Asia regional meeting 
Expected attendees: Asia regional and country coordinators + Afghanistan 
and Pakistan country coordinators  
Purpose: Training of country coordinators 
Location: Hua Hin, Thailand  

        X       

Translation of forms and study materials            X X X  

Country ethical approval            X X X X 
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Table 3b: Timeline 
 

Study stages/Activities 2010 2011 

Data collection phase 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

Americas Region  

Training field and data entry personnel (health facilities 
coordinators and data clerks) 

X X X X            

Data Collection    X X X X         

Data cleaning and internal consistency verification procedures        X X X      

Regional database ready for analysis. Then, shredding of any 
facility study logbooks 

         X      

Individual country database prepared and sent for the countries. 
Tables with the quality of care assessment (process and near miss 
indicators) sent to countries and facilities. 

          X     

EMR, SEAR, WPR  

Training field and data entry personnel (health facilities 
coordinators and data clerks) 

  X X X X X         

Data Collection        X X X X     

Data cleaning and internal consistency verification procedures           X X X X  

Regional database ready for analysis. Then, shredding of any 
facility study logbook 

             X  

Individual country database prepared and sent for the countries. 
Tables with the quality of care assessment (process and near miss 
indicators) sent to countries and facilities. 

              X 

Africa Region  

Training field and data entry personnel (health facilities 
coordinators and data clerks) 

  X X X X X         

Data Collection        X X X X     

Data cleaning and internal consistency verification procedures           X X X X  

Regional database ready for analysis. Then, shredding of any 
facility study logbook 

             X  

Individual country database prepared and sent for the countries. 
Tables with the quality of care assessment (process and near miss 
indicators) sent to countries and facilities. 

              X 
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Table 3c: Timeline 

Study stages/Activities 2011 

Data analysis phase 1 2 3 4 5 6 7 8 9 10 11 12 

Global Database ready for analysis    X         

Main Global Primary Analysis     X X       

Steering committee meeting 
Expected attendees: steering committee 
Purpose: to review the implementation of the 
study, the results, discuss secondary analysis 
and the dissemination plan 

            

Reporting phase 1 2 3 4 5 6 7 8 9 10 11 12 

Main Global scientific paper       X      

Policy brief         X     

Regional dissemination meetings         X X X X 

 

2.5 DATA ANALYSIS 

2.5.1 Analysis Plan 

Two main analyses are anticipated, one focused on maternal health, using the maternal 
near miss approach, and other focused on newborn health. The resulting estimates will 
always refer to the facility-based sample. Analysis techniques for a stratified multi-level 
sampling design will be used to obtain descriptive data including worldwide, region, and 
country estimates of incidence of severe maternal complications, maternal near miss, and 
neonatal conditions. The associations between the use of interventions and the maternal 
and perinatal outcome will be examined. The proportions between maternal 
complications, maternal near miss and maternal deaths will be used to assess the quality 
of care. All analyses will consider the influence of potential confounding variables. 
Multilevel modelling will be used, which offers the flexibility of simultaneously 
controlling for confounding variables while estimating the incidence of outcomes and the 
assessment of interaction. Multiple logistic regressions adjusted for clustering will be 
explored. Brief analytical approaches for the primary objective follow. 

As regards to the objective 1: 

• The incidence of maternal near miss will be determined. The overall estimates 
with 95% confidence interval will be calculated. The proportions of women with 
maternal complications, maternal near miss and maternal deaths will be assessed.  

As regards to the objective 2: 
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• Descriptive frequencies of the use of interventions will be calculated (e.g. use of 
prophylactic and therapeutic uterotonics, use of parenteral anticonvulsants for 
eclampsia, ICU admission for life-threatening conditions etc). The relationship 
between the use of these interventions and the maternal and perinatal outcome 
will be evaluated by calculating odds ratio (crude and adjusted), with 95% 
confidence intervals. 

• A set of process indicators will be developed according to pre-defined algorithms 
(Annex A). Essentially, we will evaluate the proportion of women that did receive 
a specific intervention compared to the population that should have received the 
specific intervention (for instance, the total number of women with eclampsia that 
received magnesium sulphate compared to the total number of women with 
eclampsia). This approach may indicate gaps in the implementation of best 
practices. Country and overall estimates will be calculated. This information will 
be related to the best estimate of effect available for each selected intervention 
and the avoidable burden of the complication will be estimated. 

As regards to the objective 3: 

• Neonatal near miss indicators, similar to those established in the maternal near 
miss context, will be used to explore this objective. Individual and cluster level 
analyses are expected, evaluating, for instance, the relationship between 
availability of life-saving interventions and the neonatal outcome. 

Dummy tables are presented in the Annex B. 

2.6 PROJECT MANAGEMENT  

The overall coordination of the project will be performed by the coordinating unit at 
RHR/WHO in Geneva.  There will be regional coordinators for Africa, Americas and 
Asia. The regional coordination for Afghanistan and Pakistan will be provided by the 
regional coordination of Asia. There will be one person coordinating each selected health 
facility and a data clerk for daily data collection.  The health facility coordinator will be 
assisted by a data clerk who will be responsible for the day to day collection of the data 
from the records.  Each country will have one country coordinator. The country 
coordinator will be responsible for coordinating data collection from all the selected 
health facilities within that country. This protocol has been developed in a consultative 
process involving regional and country coordinators, steering committee and WHO staff. 
Regional meetings and site visits will be carried out for efficient training and 
coordination. Each country coordinator will conduct training sessions with hospital 
coordinators and data collectors about the study protocol, implementation of data 
collection, data collection procedures and data entry. A troubleshooting mechanism 
involving data collectors, hospital coordinators, country coordinators and the 
regional/global coordination will be put in place.  
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2.7 STUDY COMMITTEES 

2.7.1 Steering committee 

• The Regional Coordinators: Drs Zahida Qureshi (Africa), Guillermo Carroli / Dr 
Juan Manuel Nardin (Americas), and Pisake Lumbiganon (Asia). 

• External advisers: Drs Anthony Armson, Caroline Crowther, Carol Hogue, 
Gunilla Lindmark, Suneeta Mittal, Robert Pattinson and Mary Ellen Stanton. 

• WHO secretariat: João Paulo Souza, A. Metin Gülmezoglu, Mario Merialdi, Lale 
Say, and Eduardo Bergel 

2.7.2 Data management committee 

• Eduardo Bergel (RHR/SIS coordinator), Nguyen Thi My Huong (Global Data 
Manager), and the three regional data managers. 

2.7.2 Other committees 

• The HRP Specialist Panel on Epidemiological Research will review for technical 
content and budget. 

• The WHO Research Ethics Review Committee will provide ethical review to the 
proposed research. 

• Data collection forms have been evaluated by a special committee chaired by the 
RHR/SIS coordinator. 

2.8 MAIN PROBLEM AREAS IDENTIFIED 

2.8.1 Logistics for the implementation of data collection  

This study is based on the previous experience of the Global Survey Project. This project 
created and tested a worldwide network of collaborating centres. The success of the 
Global Survey project demonstrated that the large scale collaborating research network is 
feasible although complex. 
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The Multicountry Survey on Maternal and Perinatal Health will be conducted worldwide 
concurrently. This is the type of global approach for which WHO is uniquely qualified 
and it is expected to further develop the research capacity of more than 400 health 
facilities worldwide. This is an additional step of a network of centres that would be able 
to collect information for global monitoring of maternal and perinatal health services 
worldwide. 

Selection of the workforce:  

• WHO coordinating unit: selection of regional and country coordinators; 

• Regional and country coordinators: selection of hospital coordinators; 

• Hospital coordinators: data collectors in the hospitals and data clerks for on-line 
data entry; 

• WHO regional and country offices and the relevant ministries of health will 
advise in the selection of the workforce. 

2.8.2 Implementation of the Maternal Near Miss 

The maternal near miss concept is relatively new. The criteria used to identify maternal 
near miss cases is based on organ dysfunction markers. These markers are not part of the 
traditional, routinely collected knowledge in Maternal Health. These facts can be a barrier 
to effective data collection. Raising awareness among the health care professionals that 
work in the facility and motivating them to contribute to the surveillance are essential 
components of this research. Hospital coordinators will be expected to play a major role 
in the implementation of the study and in its success. 

2.8.3 Data collection on abortion and miscarriages. 

In addition to all delivering women, this study will collect data on abortion cases with 
severe complications. This may represent an additional challenge for data collectors, 
because in many institutions abortion care is not provided by the same facility/structure 
that provides childbirth related care. However, it is anticipated that collecting data only of 
abortion cases that resulted either in a near miss case or a maternal death may reduce the 
burden of case identification and data collection. 
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2.8.4 External validity 

This study is facility-based. The network is mostly composed by medium and large 
facilities, many of them functioning as referral hospitals in their geographical areas. This 
may introduce a bias, overestimating the incidence of complications related to pregnancy 
and preterm birth. If appropriate, adjustment factors will be developed using population 
information from demographic and health surveys or other reliable source. The results 
will be applicable to facility-based settings, fact especially relevant for countries with low 
health service coverage. 

The use of cluster level data is expected to assist in examination of the individual factors.  

2.8.5 Internal Validity 

The total number of births in each facility will be used to check the coverage of data 
collection. Random medical records will be re-assessed to verify the correctness of data 
collection. The number of medical records reviewed will be compared to the total number 
of deliveries in the institution.  

2.8.6 Appropriateness of outcomes 

Given the data collection challenges involved in conducting a large multi-hospital, multi-
country study, and, in order to keep the data collection burden to a minimum, we have 
chosen to measure only short-term, in-hospital maternal and perinatal morbidity and 
mortality.  Thus, medium and long-term maternal and perinatal outcomes of potentially 
serious consequence will remain unmeasured.  Given that many adverse effects occur 
during the hospital stay, there is some efficiency in a health facility level survey of 
outcomes, since a large number of women can be followed with relatively little expense 
by means of their medical records.  Longer follow-ups are unrealistic, including 
postpartum visits, considering the scale of the proposed research. 

2.9 ETHICAL CONSIDERATIONS 

This is an observational study, in which data will be collected and extracted from the 
health facility medical records without any identification of the subject. No information 
will be obtained directly from patients, no patient interviews will take place. The facility 
medical staff may be asked to clarify doubts during data collection or missing 
information. Information on the participating subject such as name, code number, birth 
date, delivery date will be kept in the log book at the institutional level (by a person in 
charge of data collection), to help completeness of the form in case significant details are 
missed from being recorded or if the queries are being raised at the data cleaning stage. 
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Data collectors and other study staff will ensure the confidentiality of logbooks and other 
data storage devices such as computers by ensuring that logbooks are not taken out of the 
hospital premises, keeping them in locked lockers, password secured databases and 
secure removal of computer data / shredding of any study logbooks at completion of 
central database cleaning. Therefore, individual informed consent from the study 
participants (patients) is considered not necessary. 

Data collectors will be recruited among the health facility staff. If additional study staff is 
employed (i.e. not a staff of that specific health staff) to extract data from facility records, 
the additional staff will sign a confidentiality agreement and report to the facility 
management and the study investigators. Thus, the additional study staff will be governed 
by the same rules in relation to confidentiality and legal indemnity that will also govern 
the conduct of hospital staff. In any case, as a cluster based study, an authorization to 
perform the study will be obtained at the institutional level from the responsible authority 
(director or medical chief) in all selected health facilities. Ethical clearance will be 
obtained according to the WHO regulations and country regulations. 

A similar strategy has been used by the WHO Global Survey on Maternal and Perinatal 
Health [5] and was supported by SERG at the time of the review of that project. 

2.10 BUDGET 

Country coordinators will prepare the country budgets for the study implementation. The 
final budget will be prepared by the study coordinating unit based on these country 
budgets, regional data management and coordination costs, meetings and other relevant 
costs. Country budgets are still being developed and need the approved version of this 
protocol to be finalized. A preliminary overall estimation suggests that the budget will be 
about US$ 1,500,000.This study will be jointly supported by the USAID and the 
WHO/RHR department.  

2.11 EXPECTED OUTCOMES AND DISSEMINATION 

The obtained data will be used to estimate maternal and perinatal morbidity and mortality, 
describe health care services, monitor the delivery of interventions, evaluate the quality 
of care and identify trends in the use of effective interventions. The proposed research 
will also provide information to the improvement of Maternal and Perinatal health 
programmes, strengthen national research capacity and support the implementation of 
best practices. 

Implementing the maternal near miss surveillance is the first phase for using the maternal 
near miss concept as a tool to improve maternal health. With the same principle of the 
confidential enquiries, this process is expected to improve the maternal health care, either 
by the concurrent surveillance of (potentially) life-threatening conditions or through the 
identification of obstacles to appropriate and timely care. 
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The global research findings will be presented through scientific articles to be submitted 
to high impact scientific journals. Policy briefs and a maternal near miss handbook will 
be prepared. Regional dissemination meetings are intended to be organized in 
collaboration with the WHO regional offices. Country coordinators will be assisted in the 
preparation of country level secondary analysis. Global level secondary analysis will be 
explored.  
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ANNEX A 

 

 

Algorithms for indicators of process 
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Box A: Algorithms for indicators of process – Preterm birth 

     

  Preterm birth 

(22-34wks) 

  

      
      

       

 Corticosteroids Given  Corticosteroids Not Given  

         

 All women that 
received steroids are 
considered eligible 

  

     

     

     

    

Eligibility criteria:  

• Women with the interval between 
hospital admission and delivery < 3h 
(except elective delivery) are 
considered not eligible 

• All other women, including those 
delivered electively, are considered 
eligible  

       

 Standard met: 
Eligible women 
received steroids 

(A) 

 Standard not met: 

Eligible women did not 
receive steroids 

(B) 

 

       

 A   

 
Corticosteroids use index = 

A+B   

       
Algorithm based on: Wilson B, Thornton JG, Hewison J, Lilford RJ, Watt I, Braunholtz D, Robinson M. 
The Leeds University Maternity Audit Project. Int J Qual Health Care. 2002;14(3):175-81 
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Box B: Algorithms for indicators of process - Eclampsia 

     

  Eclampsia   

      
      

       

 MgSO4 Given   MgSO4 Not Given   

         

 Eligibility criteria:  
All women with eclampsia 
should receive MgSo4 and 

are considered eligible 

 Eligibility criteria:  
All women with eclampsia 
should receive MgSo4 and 
are considered eligible 

 

       

 Standard met: 
Eligible women 
received MgSO4 

(A) 

 Standard not met: 

Eligible women did not 
receive MgSO4 

(B) 

 

       

 A   

 
MgSO4 use index = 

A+B   
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Box C: Algorithms for indicators of process – PPH prevention 

     

  Any delivery   

      
      

       

 Prophylactic 

Uterotonic Given 

  Prophylactic 

Uterotonic Not Given 

  

         

 Eligibility criteria:  
All delivering women 

should receive a 
prophylactic uterotonic and 

are considered eligible 

 Eligibility criteria:  
All delivering women 
should receive a 
prophylactic uterotonic and 
are considered eligible 

 

       

 Standard met: 
Eligible women 

received prophylactic 
uterotonic 

(A) 

 Standard not met: 

Eligible women did not 
receive prophylactic 

uterotonic 
(B) 

 

       

 A   

 
Prophylactic Uterotonic use index = 

A+B   
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ANNEX B 

 

Dummy tables 
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Dummy table 1: Number of facilities, facility compliance and quality of care 
indicators per country 

 Facilities 

% of high 

compliance 

facilities 

Live 

births 

Maternal 

deaths 

Maternal 

near 

miss 

SMOR 
Mortality 

index 

Algeria        

Afghanistan        

Angola        

Argentina        

Brazil        

Cambodia        

China        

Cuba        

DR of  the Congo        

Ecuador        

India        

Kenya        

Mexico        

Nepal        

Nicaragua        

Niger        

Nigeria        

Pakistan        

Paraguay        

Peru        

Philippines        

Sri Lanka        

Thailand        

Uganda        

Viet Nam        

Overall        

Severe Maternal Outcome Ratio (SMOR) refers to the number of women with life-threatening 

conditions per 1,000 live births [SMOR = (MNM+MD)/LB] 
Mortality index refers to the number of maternal deaths divided by the number of women with life 
threatening conditions, expressed as a percentage.   
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Dummy table 2: Characteristics and performance of life-threatening conditions as 
maternal near miss criteria 

 (n) 
Number of 

maternal deaths 

Cases per 

1,000 

deliveries 

Case fatality 

ratio 
L.R. 

Clinical criteria      
Shock      
Cardiac arrest      
Acute cyanosis      
Gasping      
Respiratory rate >40 bpm      
Respiratory rate <6 bpm      
Oliguria non responsive to 
fluids or diuretics 

     

Failure to form clots      
Jaundice in the presence of 
preeclampsia 

     

Any loss of consciousness not 
medically induced lasting >6h 

     

Stroke      
Uncontrollable fit / status 
epilepticus 

     

Global paralysis      
      
Laboratory markers      
pH<7.1      
Lactate>5 mEq/L      

Oxygen saturation < 90% for ≥ 
60 minutes 

     

PaO2 / FiO2<200 mmHg      

Creatinine ≥300µmol/l or ≥3.5 
mg/dL 

     

Acute severe 
thrombocytopaenia (<50,000 
platelets/ml) 

     

Bilirubin>100 µmol/l or >6.0 
mg/dL 

     

      
Management based proxies      
Use of continuous vasoactive 
drugs 

     

Cardio-pulmonary resuscitation       
Intubation and ventilation not 
related to anaesthesia 

     

Dialysis for acute renal failure      

Transfusion of ≥ 5 units of 
blood / red cell transfusion 

     

Hysterectomy following 
infection or haemorrhage 

     

      
Any of the above conditions      
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Dummy table 3: Maternal characteristics associated with the severe maternal 
outcomes (SMO) 
 Maternal deaths Maternal Near Miss  Non-SMO 

Characteristics n(%) OR(95%CI) n(%) OR(95%CI) n(%) 

      
Age 
<20 years     
20 – 35 years     
>35 years     
Missing     
     
Marital Status 
No partner     
With partner     
Missing     
     

Schooling years 
< 8 years     
8 – 12 years     
> 12 years     
Missing     
     
Parity 
Primipara     
2- 3 deliveries     
> 3 deliveries     
Missing     
     

Any previous caesarean section 
Yes     
No     
Missing     
     
Mode of delivery 
Spontaneous      
Assisted vaginal     
Caesarean section     
Missing     
     
Maternal Complication 
Haemorrhagic disorders     
Hypertensive disorders     
Infectious complications     
Other complications     
Missing     
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Dummy table 4: Number of facilities, facility compliance and quality of care 
indicators per country 

 MgSO4 use index 
Prophylactic Uterotonic 

use index 
Steroids use index 

Algeria    

Afghanistan    

Angola    

Argentina    

Brazil    

Cambodia    

China    

Cuba    

DR of the Congo    

Ecuador    

India    

Kenya    

Mexico    

Nepal    

Nicaragua    

Niger    

Nigeria    

Pakistan    

Paraguay    

Peru    

Philippines    

Sri Lanka    

Thailand    

Uganda    

Viet Nam    

Overall    
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Dummy table 5: Performance of selected interventions for life-threatening conditions 
and adverse conditions as neonatal near miss indicators 

 (n) 
Number of 

neonatal deaths 

Cases per 

1,000 

deliveries 

Case fatality 

ratio 
L.R. 

Any intubation 
 
 

    

Nasal CPAP 
 
 

    

Ventilation 
 
 

    

Surfactant Administration 
 
 
 

    

Cardiac-massage 
 
 

    

Use of vasoactive drugs 
 
 
 

    

Use of anticonvulsants 
 
 

    

Use of phototherapy in first 
24h 

 
 
 

    

Use of any blood products 
 
 
 

    

Use of steroids for refractory 
hypoglycaemia 

 
 
 
 

    

Use of therapeutic IV 
antibiotics 

 
 
 

    

Any surgery requiring general 
anaesthesia 

 
 
 

    

Very low birth weight 
 
 

    

Any of the above 
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Dummy table 6: Number of facilities, early neonatal mortality and neonatal near 
miss indicators per country 

 Facilities Live births 

Early 

neonatal 

deaths 

Neonatal 

near miss 

cases 

SNOR 
Mortality 

index 

Algeria       

Afghanistan       

Angola       

Argentina       

Brazil       

Cambodia       

China       

Cuba       

DR of the Congo       

Ecuador       

India       

Kenya       

Mexico       

Nepal       

Nicaragua       

Niger       

Nigeria       

Pakistan       

Paraguay       

Peru       

Philippines       

Sri Lanka       

Thailand       

Uganda       

Viet Nam       

Overall       

Severe Neonatal Outcome Ratio (SNOR) refers to the number of neonates receiving interventions for life-
threatening conditions plus neonatal deaths per 1,000 live births [SNOR = (NNM+ND)/LB] 

Mortality index refers to the number of neonatal deaths divided by the number of neonates with severe 
outcomes (neonates receiving interventions for life-threatening conditions plus neonatal deaths; i.e. 
MI=ND/(NNM+ND) 

 


