Neonatal and Perinatal Mortality

Country, Regional and Global Estimates

Qf@ World Health
R#*/Y Organization

$

T~



WHO Library Cataloguing-in-Publication Data
Neonatal and perinatal mortality : country, regional and global estimates.

1.Infant mortality - trends. 2.Fetal mortality - trends. 3.Data collection - methods. I.World Health
Organization.

ISBN 92 4 156320 6 (NLM classification: WS 16)
ISBN 978 92 4 156320 8

© World Health Organization 2006

All rights reserved. Publications of the World Health Organization can be obtained from WHO Press,
World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel: +41 22 791 3264; fax:
+41 22 791 4857; email: bookorders@who.int). Requests for permission to reproduce or translate WHO
publications — whether for sale or for noncommercial distribution — should be addressed to WHO Press, at
the above address (fax: +41 22 791 4806; email: permissions@who.int).

The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of the World Health Organization concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers
or boundaries. Dotted lines on maps represent approximate border lines for which there may not yet be full
agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are
endorsed or recommended by the World Health Organization in preference to others of a similar nature
that are not mentioned. Errors and omissions excepted, the names of proprietary products are distinguished
by initial capital letters.

All reasonable precautions have been taken by the World Health Organization to verify the information
contained in this publication. However, the published material is being distributed without warranty of any
kind, either expressed or implied. The responsibility for the interpretation and use of the material lies with
the reader. In no event shall the World Health Organization be liable for damages arising from its use.

Printed in France



Contents

Executive summary

1 Introduction w1
2 Neonatal and perinatal mortality 2
2.1 NEONALAI AEALNS ... 2
2.2 SHIDIINS
2.3 PeriNAtal MOTTAIITY e 4
2.4  Determinants or causes of death ... e 4
2.5 HIStOMCAl NS ...
2.6 INEEIVEINTIONS e
3 Definitions and rates: statistics for international COMPAriSON ... 6
Sources of perinatal and neonatal Mortality data ... 7
4.1 Vital and mMOrtality SALSHICS ... 7
4.2 SUIVEY GALA e 7
4.3 HOSPIAI @A e .7
44 UNAEITEPOITING oo .8
5 Methodology to estimate rates of neonatal and perinatal mortality ..., . 8
5.1 Establishing the estimation dataset of available data ... .9
5.2 Estimating missing neonatal, early neonatal and stillbirth mortality rates ... 10
5.3 Adjusting mortality rates to WHO under-five (5q0) mortality estimates for the year 2000 ... 11
6 Calculating rates and numbers by country and region, and globally ... 12
6.1  Number of neonatal and early neonatal deaths by country ... 12
6.2  Number of stillbirths and perinatal deaths by country 12
6.3 CouNtry @SHMALES ... 13
6.4 Regions of the United Nations and the World Health Organization ..., .16
6.5 Global, regional and subregional rates and numbers ... 17
7 Estimates of perinatal and neonatal mortality: analysis and interpretation .............ccccooooeiovrivreriennn 19
7.1 Neonatal MOTTAlItY e 19
7.2 Perinatal MOTTATIEY ..o 20
7.3 INtrapartum SUIDIITNS ... 20
7.4 Sex differentials in neonatal and early neonatal mortality and stillbirths 22
7.5 Comparison With €arlier @SHMALES ...ttt 22
7.6 Limitations of @StMALes ... .24
8 The Way fOrWArd ...t 24
9 References
Annexes
Annex T: CoUNtry @SHMALES ...ttt 29
Annex 2:  Estimates by WHO region and SUDIEZION ... 4
Annex 3:  Extract from the International statistical classification of diseases and related health problems,
TON F@VISION (ICD=T0) e 43
Annex 4:  Estimating neonatal and early neonatal mortality rates when data were not available ................. 47
Annex 5:  Confidence intervals for neonatal and early neonatal mortality rates . . 49
Annex 6:  Estimating stillbirth rates when data were not available ... 53
Annex 7:  Estimating intrapartum stillDirth rates ... 61
Annex 8:  Male-to-female ratio in neonatal, early neonatal and stillbirth mortality . . . . 65
Annex 9:  Countries and territories grouped by United Nations and WHO regions ... 67



Figures
Figure 6.1 Neonatal mortality rate, by country, 2000 (MAP) ... 14
Figure 6.2 Perinatal mortality rate, by country, 2000 (Map) ... 15
Figure 7.1 Mortality rates by geographical regions, 2000 OO N w19
Figure 7.2 Neonatal mortality by region, 1995 and 2000 ... e 22
Figure 7.3 Neonatal mortality by subregion, 1995 and 2000 ... 23
Figure 7.4  Perinatal mortality by region, 1983, 1995 and 2000 ... . 23
Figure 7.5 Perinatal mortality by subregion, 1983, 1995 and 2000 ... 23
Figure A4.1 Regression analysis of neonatal mortality with WHO under-five mortality estimates adjusted

for AIDS prevalence ... 47
Figure A4.2 Regression analysis of early neonatal mortality with neonatal mortality using survey data ............... 47
Figure A4.3 Regression analysis of early neonatal mortality with neonatal mortality, combining survey and

registration AT e . 47
Figure A6.1 Mortality rates in Norway oVer 100 YEAIS ...t . 54
Figure A6.2 Mortality rates by WHO subregion, 2000 ...ttt 57
Figure A8.1 Regression of neonatal mortality with the corresponding male-to-female mortality ratio, for 121

AEVEIOPING-COUNLIY SUIVEYS ... 65
Figure A8.2 Regression of neonatal, early neonatal and stillbirth mortality with the corresponding male-to-female

mortality ratio 66
Tables
Table 5.1 Mortality data in the estimation dataset for 192 countries/areas with a population of 300 000

OF TMIOTE oo 9
Table 5.2 Neonatal mortality data obtained from registration and surveys ....... e .10
Table 6.1 Global estimates of stillbirths, early neonatal, perinatal and neonatal mortality rates and numbers

by level of development and geographical (United Nations) regions and subregions, 2000 ............. 18
Table 7.1 Intrapartum stillbirth mortality for the year 2000, by United Nations region and subregion ... 21
Table 8.1  Relationship between mortality rates by level of development and region ... 24
Table AT.1 Country estimates of stillbirths, perinatal, early neonatal and neonatal mortality rates and numbers

FOF ThE YEAI 2000 . 29
Table A2.1 Estimates of stillbirths, early neonatal, perinatal and neonatal mortality rates and numbers by

WHO region and sUbregion, 2000 ...ttt .41
Table A2.2 Intrapartum stillbirth mortality for the year 2000 by WHO region and subregion ... 42
Table A5.1 Neonatal and early neonatal mortality rates and numbers with their upper and lower bounds by

United Nations geographical re@iON ... 51
Table A5.2 Neonatal and early neonatal mortality rates and numbers with their upper and lower bounds by

WHO region and mortality SUDIEGION ... 52
Table A6.1 Mean stillbirth/early neonatal mortality ratios by WHO mortality regions 53
Table A6.2 SBR/ENMR ratio at different early neonatal mortality levels from different sources and long-term

ALA SEITES . .55
Table A6.3 SBR/ENMR ratios to estimate stillbirth rates for countries with no data . 56

Table A7.1 Antepartum deaths as a percentage of stillbirths in developed and developing countries ... 61



Executive summary

All over the world, major changes are taking place in the area of maternal and child health to
achieve the goals set out in international declarations and country commitments. The need for
evaluation and information has, therefore, become increasingly apparent. Governments and
professional organizations have to monitor the overall impact of the changes that are set in

motion and compare them internationally. As under-five mortality is decreasing in almost all
countries, except in those affected by the HIV/AIDS epidemic (1), neonatal mortality emerges as an
increasingly prominent component of overall under-five mortality and is thus receiving additional
attention. Consequently, information on perinatal and neonatal mortality at international level is in
great demand.

The report provides neonatal and perinatal mortality estimates by country, regional groupings

and globally. For countries that do not have data, models were developed to estimate mortality.
Since data on deaths come from a number of different sources, the methods used to obtain the
estimates are also described. Country-specific estimates of stillbirth and early neonatal deaths are
published here for the first time. Estimates of stillbirth deaths that occur during delivery (intrapartum)
by regional groupings, as well as estimates of sex ratio in neonatal, early neonatal and stillbirth
mortality for the developing world are other recent contributions to the understanding of early
mortality that are presented in this document.

The results show that every year over 4 million babies die in the first four weeks of life; 3 million of

these deaths occur in the early neonatal period. Moreover, it is estimated that more than 3.3 million
babies are stillborn every year; one in three of these deaths occurs during delivery and could largely
be prevented. Ninety-eight per cent of the deaths take place in the developing world.

In developing countries, the risk of death in the neonatal period is six times greater than in
developed countries; in the least developed countries it is over eight times higher. With 41 neonatal
deaths per 1000 live births, the risk of neonatal death is highest in Africa; the sub-Saharan regions
of Eastern, Western and Central Africa have between 42 and 49 neonatal deaths per 1000 live
births. South-central Asia, with 43 neonatal deaths per 1000 live births, shows rates close to those
registered in sub-Saharan Africa, while the neonatal mortality rate for Latin America and the
Caribbean is 15 per 1000 live births. Most neonatal deaths occur in Asia, which is where most
children are born. Given the high mortality rate in the South-central Asia subregion, over 40% of
global neonatal deaths take place here, which presents a formidable challenge.

Early neonatal deaths occur during the perinatal period, and have obstetric origins, similar to those
leading to stillbirths. Worldwide, there are over 6.3 million perinatal deaths a year, almost all of
which occur in developing countries, and 27% of them in the least developed countries alone.
Stillbirths account for over half of all perinatal deaths. One third of stillbirths take place during
delivery, and are largely avoidable. Intrapartum deaths (i.e. those occurring during delivery) are
closely linked to place of, and care at, delivery. In developing countries, just over 40% of deliveries
occur in health facilities and little more than one in two takes place with the assistance of a doctor,
midwife or qualified nurse (2).

Compared with earlier estimates, global and regional neonatal and perinatal mortality rates have
slowly declined. Improvements appear to have been more noticeable in South America than in
other regions of the world.

Thanks to public health interventions, under-five and infant mortality rates are decreasing at a faster
pace than neonatal mortality; consequently, neonatal deaths will represent an increasing proportion
of child deaths. This document will allow countries to review their achievements in the area of
maternal and neonatal health and compare their results with those obtained by other countries.
Problems related to early mortality data will, it is hoped, stimulate further research and collection



of population-based data, which will help to improve mortality monitoring and provide health
managers with comparative information about the nature and extent of the problem in their country.

This is the second comprehensive report on this topic by the World Health Organization

(WHO) and presents country, regional and global estimates of perinatal, neonatal, early

neonatal and stillbirth mortality for the year 2000. The first report was published in 1996 (3) and
presented perinatal and neonatal mortality rates around the year 1995. However, since different
methodologies were used, the estimates are not directly comparable, but must be seen as discrete
evaluations? (4,5).

Government, parliament and society at large in every country need reliable information, analysis
and advice to improve decision-making, stimulate research and inform debate. This document
constitutes a small contribution to such a debate.

a Information on other pregnancy outcomes is available from other WHO sources: Low birthweight: Country, regional and global estimates
(4) and the Skilled attendant at birth estimates (5) provide information for the same period and regions.
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1. Introduction

Over 130 million babies are born every year, and more than 10 million infants die before their fifth
birthday (6), almost 8 million before their first.

Many countries have set under-five and maternal mortality reduction as their key development
goal, as suggested by international conferences such as the World Summit for Children in 1990, the
United Nations Millennium Declaration (7) and the United Nations Special Session on Children in
2002 (8). In preparing child-mortality-reduction strategies it is important for countries to know the
magnitude of perinatal and neonatal mortality in order to assess needs and develop programmes
that will reduce avoidable child deaths more quickly. However, national indicators of the health of
mothers and newborn infants are often not readily available, especially in countries that lack vital
registration systems.

This document focuses on neonatal mortality, i.e. deaths occurring during the first four weeks
after birth. It also addresses perinatal mortality, which includes both deaths in the first week of life
and fetal deaths (stillbirths). Countries will have to ensure a noticeable reduction in the number of
deaths during the relatively brief neonatal period, when more than one in three deaths in children
under five occur. Reducing neonatal deaths is, therefore, an essential step towards reducing under-
five mortality.

Country neonatal and perinatal mortality rates cover a wide range with obvious differences and
similarities. However, analysing and comparing mortality rates between countries is also fraught
with pitfalls, as minor differences or similarities may be the result of real distinctions in mortality
levels, or may be due to diverging definitions and reporting systems, sources of data, or levels of
accuracy and completeness.

This report has several aims:

= to bring together epidemiological data on neonatal and perinatal mortality, describing how
data/statistics were collected and analysed, and how the estimates were produced, in order
to help readers interpret them alongside other reports related to pregnancy, childbirth and
newborn infants

= to present neonatal and perinatal estimates and their components by country, region and
globally for the year 2000, in order to guide efforts to reduce the number of deaths

= to stimulate interest in this type of data and assist health professionals and decision-makers in
producing better statistics relevant to their work.

This document begins with a description of neonatal and perinatal mortality and ways of measuring
it, especially those used to assess progress in preventing deaths. It provides definitions, followed by
the most common sources of data, and describes the methods used to obtain the estimated rates and
numbers. It shows the estimates by country and region for the year 2000, followed by an analysis
and interpretation of the results. The report also provides tables, showing the rate and numbers of
stillbirths and early neonatal, neonatal and perinatal deaths by United Nations and WHO region,
and by country. In addition, it presents regional estimates of intrapartum deaths and sex ratios in
developing regions for stillbirths, early neonatal and neonatal deaths.

As in the previous report (3), the main sources of data used are demographic and health surveys
and vital registration data. While the focus is on the magnitude of neonatal and perinatal mortality,
the accuracy and completeness of the data sources are discussed, and strengths and weaknesses of
country and global estimates are emphasized.

The current estimates cannot be directly compared with earlier ones, since the methodology used
to obtain them has been modified and improved. One of the major changes is the calculation of
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current estimates within the under-five mortality envelope estimated by WHO for each country and
for the year 2000. Within this envelope, data were adjusted proportionately to arrive at the current
estimates.

We hope that this second edition of neonatal and perinatal estimates will stimulate interest in
routine data collection and stress the need for better data to inform and monitor change.

This document is also available on the WHO web site (www.who.int/making_pregnancy_safer/en/)®.

2 Neonatal and perinatal mortality

Although being newborn is not a disease, large numbers of children die soon after birth: many

of them in the first four weeks of life (neonatal deaths), and most of those during the first week
(early neonatal deaths). For every baby who dies in the first week after birth, another is born dead
(fetal deaths or stillbirths). Causes and determinants of neonatal deaths and stillbirths differ from
those causing and contributing to postneonatal and child deaths.

Neonatal deaths and stillbirths stem from poor maternal health, inadequate care during pregnancy,
inappropriate management of complications during pregnancy and delivery, poor hygiene during
delivery and the first critical hours after birth, and lack of newborn care. Several factors such as
women’s status in society, their nutritional status at the time of conception, early childbearing, too
many closely spaced pregnancies and harmful practices, such as inadequate cord care, letting the
baby stay wet and cold, discarding colostrum and feeding other food, are deeply rooted in the
cultural fabric of societies and interact in ways that are not always clearly understood.

In many societies, neonatal deaths and stillbirths are not perceived as a problem, largely because
they are very common. Many communities have adapted to this situation by not recognizing the
birth as complete, and by not naming the child, until the newborn infant has survived the initial
period. Health workers at primary and secondary level of care often lack the skills to meet the needs
of newborn infants, since the recognition of opportunity is only just emerging in countries, and their
experience in this area is therefore limited.

2.1 Neonatal deaths

Babies die after birth because they are severely malformed, are born very prematurely, suffer from
obstetric complications before or during birth, have difficulty adapting to extrauterine life, or
because of harmful practices after birth that lead to infections.

Around 1% of infants have a major congenital anomaly. These anomalies are more common in
developing than in developed countries, especially those caused by diseases such as syphilis, or by
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