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This report reviews the health situation of the newborn in the context of the 
health of mothers and children. While the indicators to measure the problem are 
expressed in terms of mortality, the focus is on morbidity and the impaired quality 
of life that results from inadequate care and the failure to apply relatively simple 
and inexpensive technology to minimize the impact of the major causes of morbidity 
and mortality. 

The health of the newborn and the reproductive health needs of women are 
inseparable. Both are deeply embedded in the social patterns of marriage, the 
expectations of child-bearing and the competing demands of production and 
reproduction on women. It is these factors that so influence the incidence of low 
birth weight, which in turn represents a major factor contributing to subsequent 
infant mortality and morbidity. Of the 12.9 million estimated deaths of chüdren 
under five years of age that occurred throughout the world in 1990, it is estimated 
that one-third occurred in the first month of life. Failure to prevent or treat the 
health problems encountered during the perinatal period will affect the child's 
subsequent growth, physical and mental abilities and school performance. This 
places an increased burden and strain on the family, the community and various 
social institutions. 

The health and well-being of the newborn infant is based on four principles of 
care: an atraumatic and clean delivery; maintenance of body temperature; 
initiation of spontaneous respiration; and breast-feeding beginning shortly after 
birth. For the majority of newborn infants these principles can be exercised at the 
level of either the community or the health centre. As old problems are resolved, 
new ones emerge. Among these are: the disproportionately high perinatal and 
neonatal mortality found among some marginal, disadvantaged or particularly 
vulnerable groups; life-styles that may have adverse consequences for the mother or 
infant; and the appropriateness, overuse or misuse of some of the technology and 
procedures in perinatal and neonatal health care. 

Approaches appropriate to both developed and developing countries are 
described. 

The Executive Board, at its eighty-ninth session, reviewed the report and 
adopted resolution EB89.R10 recommending a resolution for adoption by the 
Forty-fifth World Health Assembly. 
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INTRODUCTION 

Meeting the goals for women and children by the year 2000 

1. The quality of human development is among the most critical elements enabling societies to adapt to the 
changing social, political and economic realities of the twenty-first century. The health, nutrition and life-style 
of women and the quality of care during pregnancy and delivery establish a foundation of physical health and 
intellectual and social development for the next generation. 

2. The health problems of women and children originate in the inherently vulnerable stages of the cycle of 
reproduction, growth, development and maturation. Failure to meet the needs at one stage of development 
has adverse repercussions and increases the risk of morbidity and mortality at subsequent stages. At no stage 
is this vulnerability greater and its lifelong impact so profound as during pregnancy, delivery and the immediate 
postpartum period. For the newborn1 infant we can speak of the critical days, even minutes, that establish the 
individual's quality of life. 

3. Aimed at an acceptable quality of life for all by the year 2000, the WHO/UNICEF Common Goals for 
Women and Children for the Fourth United Nations Development Decade have been derived from policy 
decisions and resolutions of the WHO and UNICEF governing bodies. They have been recognized and 
endorsed in the World Declaration on the Survival, Protection and Development of Children; the 
International Convention on the Rights of the Child; and, for those goals that reflect the needs of women, the 
International Convention on the Elimination of all Forms of Discrimination against Women. 

The evolution of maternal and child health care 

4. Historically, the care of mothers and children was based on the community and the family. Traditional 
birth attendants had their origin in the extended family; pregnancy and delivery practices, such as the 
squatting or kneeling position for delivery, evolved empirically in virtually all societies; and many of the 
traditional norms of promotive, preventive and therapeutic care for newborn infants and children that evolved 
were derived from experience, had a cultural logic and were expressed in the rituals and procedures of infant 
and child feeding and rearing practices. 

5. Technological advances both within and outside the health care sector greatly affected the health of 
children. These included improvements in food production and distribution; the availability of schooling, 
particularly for women; and environmental improvements in water and sanitation. Research in such fields as 

1 A full list of the definitions of terms used in this document may be found in Annex 1. Definitions and Glossary of 
terms. 



immunology, physiology, nutrition and engineering has been applied to improve childhood immunization and 
the cold chain, to the treatment of diarrhoea with oral rehydration therapy, and to infant and young child 
feeding and many other preventive and therapeutic regimens for dealing with the common causes of death in 
children. However, with few exceptions, maternal health and health of the newborn improved only slowly, if at 
all. In the early 1900s and up to 1935, maternal and perinatal mortality in England and Wales were unchanged 
and even higher than the average for the developing world today. Perinatal mortality in Finland was 
unchanged between the 1890s and the 1930s. In contrast, in Sweden, the decline in maternal mortality began 
in the early part of the nineteenth century. It resulted from the training and placement of midwives in rural 
areas and attention to aseptic delivery techniques. Maternal mortality fell from 450 per 100 000 live births to 
approximately 200 during the early part of this century.1 The rapid decline in perinatal and infant mortality 
over the past 60 years in Finland was also associated with the placement of trained midwives in rural areas. 

6. In the developing world, the gains have been very uneven. Although the world has just recently 
celebrated the attainment of the goal of 80% childhood immunization, only 42% (27% if one includes China) 
of mothers have received two doses of tetanus toxoid. The very slow decline in maternal and neonatal 
mortality further testifies to the uneven support for different elements of maternal and child health. 

7. The flow of material and technical resources in health has gone to programmes with a sharply defined 
problem or technology focus, such as immunization, diarrhoeal disease control and family planning. Often such 
programmes develop their own managerial structures, staff, budgets, information systems and transport, as well 
as political support. This has created in many countries an imbalance in support to meet the other health 
needs of women and children, and, at the global level, a dearth of resources for research and development. 
Although the "selective primary health care interventions" approach and the "campaign" approach to 
accelerating progress through social mobilization have had some appeal, increasing evidence is accumulating 
that these approaches are not sustainable or cost-effective except in very specific and well-defined 
circumstances. A recent analysis of the cost-effectiveness of neonatal tetanus control and the effectiveness of 
the immunization programme of Peru support these concerns.2 

The relation of health of the newborn, safe motherhood and child survival and development 

8. The health of the newborn and the reproductive health needs of women are inseparable. Both are 
deeply embedded in the social patterns of marriage, the expectations of child-bearing and the competing 
demands of production and reproduction on women. Unequal access to health care and food, excessive work 
at times of rapid growth, denial of equal opportunity for education and obstacles to reproductive health leave a 
woman physically, socially and mentally unfit to exercise her full rights for personal and social development, 
and unable to protect herself from unwanted pregnancies or sexually transmitted diseases. 

9. A woman's childhood legacy of short stature, low body weight and anaemia, coupled with early marriage 
and childbearing before social and biological maturity, are major contributors to both maternal and infant 
mortality, morbidity and disability. Low birth weight, one of the major consequences of the health and 
nutritional conditions of the mother, is a major risk factor affecting the health and development of the infant. 

10. Of the 12.9 million estimated deaths of children under five years of age that occurred throughout the 
world in 1990, it is estimated that one-third occurred in the first month of life, one-third in the period from 
one to 12 months and the remaining third among those from one year to five years of age (Figure 1). Most of 
the infants borne by the 500 000 women who die each year during pregnancy or childbirth are among those 
dying during the perinatal period or infancy. Thus, most interventions aimed at lowering perinatal or neonatal 
mortality must also address maternal health and the social position of women. 

1 Hogberg, U.’ Maternal mortality in Sweden. Umea University, Sweden, 1985. 
2 Document WHO/MCH/91.10 (in preparation); Lanata, C.F., Novara, J. Child immunization trends and determinants in 

Peru. Demographic and Health Surveys World Conference, 5-7 August 1991, Washington, D.C. 



Figure 1. Mortality of Infants and Children Under 5 Years: 
a) by Age of Child; b) by Etiology - Global Estimates 
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Why is the newborn neglected? 
'-i : ；、：、，二：，. ‘ . 'i''y- i. • • • , 

11. Neonatal mortality is not recognized or accepted as a problem in many societies, in large part because 
the phenomenon is so common that at an emotional and cultural level individuals, families and societies have 
adapted by not recognizing the "completion of the birth" until the newborn survives an initial period which may 
vary from one week to forty days, or even beyond. In many societies the naming of the newborn does not take 
place until after the critical period of initial survival. If the child dies, the pregnancy itself may be "blocked 
from the memory" of the woman and the family. 

12. Incomplete reporting of perinatal and/or neonatal deaths contribute to the lack of priority being 
accorded to neonatal health. In addition to the general inadequacies in vital statistics registration systems in 
developing countries, the recording of neonatal mortality is flawed for a variety of reasons, including varying 
interpretations in the definition of a live birth; delays in the recording of live births; bureaucratic hurdles 
faced by families in the recording of death and in the burial/cremation of an infant who dies; and, as noted 
above, the social stigma on a woman in many societies when her infant is stillborn or dies in the first few 
weeks of life. Neonatal mortality is under-reported by up to a factor of ten when the results of prospective 
studies and the routine reporting of births and neonatal deaths are compared. Although vital statistics 
registration in a district in Thailand included no perinatal deaths, a validation study gave a rate of 23 
per 1000 live births. Infant deaths, on the other hand, were under-reported by 45%^ Estimates of under-
reporting of infant deaths in six countries in the Eastern Mediterranean Region range from 30% to over 80%.2 

13. Another factor that appears to have contributed to the low priority accorded to newborn health care is 
the mistaken idea that improvements in newborn health require highly sophisticated and expensive technology 
and highly specialized staff. The improvements in perinatal mortality that have been observed in the 
industrialized countries have occurred parallel to but not because of the growth of technology for neonatal 
care. On the contrary, many if not most of the conditions that result in neonatal death can be either prevented 
or treated without resorting to sophisticated and expensive technology, merely requiring a better understanding 
of pregnancy and delivery risks and the physiological needs of the newborn immediately upon birth and in the 
first few days of life. 

Neonatal morbidity: sequelae that last a lifetime 

14. One can speak of "the critical minutes and the critical days" during and after birth that leave an imprint 
on the infant for its lifetime. Failure to prevent or treat the health problems encountered during the perinatal 
period affects the child's growth, physical and mental abilities and school performance. This places an 
increased burden and strain on the family, the community and various social institutions. Even a moderate 
investment in such items as simple resuscitation equipment, warming devices, lamps for treatment of jaundice 
and the reorganization of maternity services to optimize rooming-in and breast-feeding may pay high dividends 
in improved health, lower health care costs in infancy, childhood and adolescence, lower social cost, improved 
attention span and performance in school, better aptitude at work and, finally, better health of the next 
generation. 

15. Neonatal morbidity, particularly when it is associated with low birth weight and pre-term delivery, often 
results in delayed mortality. Such infants who survive the early neonatal period remain especially susceptible 
to respiratory infections, diarrhoea or other infections throughout infancy. In a prospective cohort study in 
southern Brazil nearly 6000 infants were followed for over 12 months.3 Pre-term infants with an adequate 
weight for their gestational age, despite being slightly heavier than small-for-dates, showed an infant mortality 
rate twice as hi^i as the latter. The risk of dying from infections was four times higher for infants weighing 
less than 2500 g than for those weighing 2500 g or more. Although the former constituted only 9% of all 
births, they accounted for over 20% of infant deaths from infection. 

1 Pisake Lumbiganon, Manat Panamonta, Somdej Piniwatsoontorn, Malinee Somchiwong, Konok Seejorn, Preliminary risk 
approach studies in maternal and child health (Final Report), Health Sciences Centre, Khon Kaen University, Thailand, 1985. 

2 United Nations document E/ESCWA/SD/89/10, December 1989. 
3 Victoria, C.G., Barros, F.C., Vaughan, J.P. et al. Birthweight and infant mortality: a longitudinal study of 

5914 Brazilian children. International Journal of Epidemiology 187,16: 239-245. 



16. Low-birth-weight infants are at increased risk of being malnourished at one year of age. By the age of 
four or five years, such children, suffering a cycle of infection and malnutrition, will be seriously stunted and 
carry their growth deficit, and often impaired learning ability, into adult life, where it is translated into reduced 
work output. Although the impact of low birth weight per se is debatable when pre-term delivery or low birth 
weight is associated with birth asphyxia, trauma, hypothermia or hypoglycaemia, these infants are at greatly 
increased risk of having visual and/or hearing defects, cerebral palsy, seizure disorders, learning disabilities or 
mental retardation. The effects of adverse social, cultural and economic circumstances add to the prenatal and 
perinatal factors contributing to neurological development. Such children are exposed to additional high-risk 
conditions for brain disorders, and they lack timely and effective rehabiliiation services which might reduce the 
risk of nervous system injury to a minimum and enhance learning during a critical developmental period.1 

17. The incidence of such major handicaps as the spastic diplegia form of cerebral palsy, once common 
among very-low-birth-weight children, declined in industrialized countries but has subsequently remained 
relatively constant. The initial decline was probably a result of better prevention and management of 
intrapartum and neonatal asphyxia and other improvements in maternal and neonatal care. The control of 
hypothermia, one of the contributing factors of pulmonary haemorrhage in the neonatal period, and of 
hyperbüirubinaemia by phototherapy and exchange transfusion, have been thought to contribute to the decline 
of other forms of cerebral palsy. Infants born of mothers with moderate to severe toxaemia have been shown 
to have as much as a four-times greater risk of cerebral palsy, mental retardation or impaired school 
performance.2 The increase in industrialized societies in the survival of very-low-birth-weight infants has 
generated an intense scientific and ethical debate on the implications of perinatal interventions which increase 
survival rates but which may also result in an increase in severe handicaps. In marked contrast to the 
improvement in pregnancy outcomes in the developed world are the example of results from one recent report 
from East Africa. Birth asphyxia and trauma and hyperbüirubinaemia were said to account for 37% of the 
cases of cerebral palsy. Low birth weight per se was thought to account for another 13% of the cases. 

18. The health service costs of neonatal care of low-birth-weight infants has recently been reviewed in the 
United States of America. The net additional costs incurred in the treatment of low-birth-weight babies over 
the costs incurred for normal-birth-weight babies was estimated in 1986 for initial hospitalization; subsequent 
rehospitalizations in the first year of life for which low-birth-weight babies are disproportionately at risk; and 
long-term costs for institutional care, foster care, early intervention, special education and adult services. The 
net savings associated with the prevention of each such birth were estimated to range from about US$ 14 000 
to US$ 30 ООО.3 Whereas traditional societies with extended families frequently absorb the handicapped child 
into a supporting social environment, with urbanization and the decline of the extended family such social 
support is less likely to continue. 

2. PATTERNS OF PERINATAL AND NEONATAL MORTALITY 

Relationship of perinatal, neonatal and infant mortality 

19. As social and economic circumstances improve and a health infrastructure develops, child mortality and 
then infant mortality decline. In most countries about half of the perinatal deaths occur during the antepartum 
or intrapartum period, the other half during the first week of life. This ratio may vary more in developing 
countries. Neonatal (and perinatal) mortality decline only slowly, being less sensitive to general social change 
and more affected by preventive activities, early diagnosis and treatment of specific medical conditions, or by 
changes in the quality of pregnancy and delivery care (Figure 2). Similar patterns in the decline of infant, late 

1 Avery, G. Effects of social, cultural and economic factors on brain development. In: Prenatal and perinatal factors 
associated with brain disorders, ed., John M. Freeman, United States Department of Health and Human Services, Public 
Health Service, National Institutes of Health (USA), NIH Publication No. 85-1149 (1985). 

2 Taylor, D J” Davidson, J., Howie, P.W. and Drillien, C.M. Do pregnancy complications contribute to 
neurodevelopmental disability? Lancet, i: 713-716 (1985). 

3 United States Congress, Office of Technology Assessment, Healthy children: investing in the future. Washington, D.C., 
1988. 



Figure 2. Time Trends in Child, Infant and Perinatal Mortality: 
a) Finland，1891-1983; b) Japan, 1955-1989 
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and early neonatal mortality rates are also found in developing countries1 (Figure 3). Even among many of 
the least developed countries, between 40% and 60% of infant mortality occurs in the first four weeks of life, 
the majority occurring during the first week. 

Current levels of perinatal and neonatal mortality 

20. WHO has estimated that there are over 7 million perinatal deaths per year - an estimate based on the 
WHO data base and on historical patterns relating perinatal to infant mortality2 (Figure 4). Of these 
approximately half are early neonatal deaths. 

21. Perinatal or neonatal mortality rates within a country are a very sensitive indicator of the impact of 
programme interventions and are useful as an indicator for monitoring changes in the quality of care in 
different populations and areas of a country. The usefulness of such data could be improved by adjusting the 
crude perinatal mortality rate to several other important factors, particularly birth weight and gestational age. 

22. In a number of countries perinatal mortality decreased by half between 1965 and the 1980s. 
Improvements in the coverage of prenatal and delivery care appear to be important factors in this decline 
(Figure 5). 

Causes of neonatal mortality 

23. The causes of neonatal and perinatal mortality are poorly documented in developing countries. As can 
best be estimated from the limited community-based studies in the developing world, wide variation is noted in 
the proportion of neonatal deaths attributed to different causes (Table I). 

DIFFERENT CAUSES 

Cause of neonatal death Percentage of neonatal deaths 

Pre-term/low birth weight 6.4% to 57.5% 

Infections 

Tetanus 1.9% to 61.9% 

Diarrhoea 3.6% to 21.2% 

Pneumonia 4.0% to 22.0% 

Septicaemia 4.8% to 9.7% 

Asphyxia 2.9% to 23.6% 

Birth injuries 2.9% to 10.0% 

24. The wide variation in the classification of "pre-term/low birth weight" as a cause of neonatal mortality 
may in part be due to differences in the incidence of these conditions, the quality of perinatal care or the 
effort and skill employed in establishing the cause of death. 

1 Demographic and Health Surveys Methodological Reports No. 1’ An assessment of DHS-I data quality. Institute for 
Resource Development/Macro International, Inc., Columbia, Maryland, USA, December 1990. 

2 Weekly Epidemiological Record, 24: 184-186,1989. 



Figure з. Time Trends in Infant and Neonatal Mortality: 
Selected Developing Countries 
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Figure 4. Estimates of Perinatal Mortality 
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Figure 5. Perinatal Mortality Rates (per 1000 live births) 
for Selected Countries, 1965-1984 
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25. According to the most recent estimates, there are about 550 000 neonatal tetanus deaths each year, a 
sharp drop from the 800 000 deaths estimated just a few years ago. Nearly 4 million newborn infants suffer 
moderate to severe asphyxia, probably 800 000 of them dying and at least an equal number of the remainder 
developing complications or sequelae such as epilepsy, mental retardation, cerebral palsy and learning 
disabilities. Regional variation in the causes of perinatal and neonatal mortality - for example, syphilis or 
pneumonia - may relate to the quality of health services, environmental circumstances, cultural practices 
and/or genetic predisposition. In Ethiopia and Zambia syphilis accounts for 30%-40% of the stillbirths 
(perinatal deaths). In some islands in the Pacific 10% of all newborns have hyperbilirubinaemia, 5% dying and 
an equal number developing post-icteric brain damage. In parts of India nearly 30% of neonatal deaths have 
been associated with birth asphyxia; another 20% are attributed to pulmonary causes - pneumonia, pulmonary 
haemorrhage and hyaline membrane disease. 

Low birth weight, intrauterine growth retardation and pre-term delivery 

26. The variety of terms used to characterize the growth and maturation of the newborn infant are referred 
to in Annex 1. Birth weight is influenced by two major mechanisms: duration of gestation and intrauterine 
growth rate. The impact of the impairment in intrauterine growth varies according to several factors: the 
health and nutritional status of the woman before conception; the energy demands placed on the woman 
during pregnancy; and the growth, energy and nutrient demands of the fetus and placenta at different stages 
in gestation. It is generally recognized that pre-term delivery is the predominant cause of low birth weight in 
industrialized countries; it is assumed that intrauterine growth retardation (IUGR) characterizes much of the 
low birth weight in many developing countries. However, the gestational age is seldom known or assessed in 
developing countries. It is estimated that there are 21.6 million low-birth-weight infants born in the world each 
year, constituting 16% of all live births, 90% of them in the developing world. The incidence of low birth 
weight varies widely between regions of the world (Figure 6). There are few reliable estimates of pre-term 
delivery rates. 

27. There is a continuing debate in the scientific community with respect to the universality of the health and 
health care implications of a birth weight less than 2500 g in different ethnic groups and among women of 
different heights. The "curve" of weight-specific mortality in developing countries has been thought to be 
"shifted to the left" compared to that for developed countries. However only limited population-based data is 
available for such comparison (Figure 7). 

28. The pre-term infant is physiologically immature and at a higher risk of dying during the neonatal period. 
Its organ systems are often unable adequately to respond to such challenges as infection, even moderately low 
environmental temperature, and excess solute load as in cow's milk or proprietary formula for full-term infants. 
Lung maturation is incomplete, often with the critical substance surfactant absent, which leads to hyaline 
membrane disease. Even though immediate survival rate may be low, those who survive the first few months 
have a good further prognosis except those having suffered from severe asphyxia, hypothermia or 
hypoglycaemia. 

29. For the Very-low-birth-weight infant" the sucking and swallowing reflexes are poorly developed, the retina 
is easily damaged by high levels of oxygen, and despite their small size these infants are particularly vulnerable 
to intracranial bleeding in association with increased intracranial and intravascular pressure as a result of birth 
trauma and asphyxia. 

30. Infants characterized by IUGR having a low ponderal index (disproportionate IUGR), referred to as 
"wasted", result from pregnancies in which there is a short-term uteroplacental vascular insufficiency. They 
have a higher neonatal morbidity (meconium aspiration syndrome, perinatal distress, lower apgar score) which 
requires skilled neonatal care, but they should have good prospects for subsequent development. Infants 
characterized by proportionate IUGR, referred to as "stunted", result from pregnancies in mothers who are 
chronically malnourished, subject to multiple infections and having low energy reserves. These infants have a 
good immediate survival rate, but are more likely to die later in infancy as a consequence of the damage 
experienced in utero, or to sustain a permanent growth-or-development deficiency which may impair their 
social and physical capacity. 



Figure 6. The Prevalence of Low Birth Weight 
in Selected Countries by Region 
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Figure 7. Comparison of Weight-specific Neonatal Mortality Rates: 
a) USA and Sweden; b) India 
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31. While recognizing that the etiology of low birth weight is multifactorial, emphasis is given to those 
maternal factors that are believed to be of greatest importance in developing countries and that might be 
amenable to change in the short term. These include poor maternal nutrition, certain infections, 
pre-eclampsia, arduous work after mid-pregnancy, short birth intervals, and teenage pregnancy, which are likely 
to be causally associated with low birth weight in developing countries. Tobacco and alcohol consumption are 
additional risk factors. 

32. Factors contributing to both low birth weight and IUGR have been reviewed by Kramer1 using 
meta-analysis techniques for aggregating data from multiple-data sets (Figure 8). Although many studies show 
a relation between low birth weight and adolescent pregnancy, few such studies take into account the growth 
and nutritional status of the adolescent and other confounding variables. Once having adjusted for smoking, 
pre-pregnancy weight, height and weight gain during pregnancy, the effect of age under 20 years disappears as 
a factor in low birth weight. Thus, although prevention of adolescent pregnancy may prove a slow and difficult 
process in many settings, immediate attention needs to be directed to ensuring adequate nutrition for weight 
gain and continued growth. 

Other factors contributing to perinatal and neonatal mortality 

33. The risk approach has been advocated for, among other things, quantifying risk factors associated with 
perinatal mortality. This method has been successfully employed in a large number of countries to identify 
biomedical and health system factors associated with perinatal mortality. In an extensive study in Shunyi 
County, China, five major risk factors (low birth weight, birth defects, hypertensive disorders of pregnancy, 
breech, and asphyxia) were identified and matched with the communities' and health workers' knowledge, 
attitude and skills in order to arrive at specific interventions. Changes in the training, introduction of clinical 
management norms and the reorganization of care and transport led to a marked reduction in perinatal 
mortality. 

34. A large number of studies, including most recently the Demographic and Health Survey of the Institute 
of Resource Development, Columbia, Maryland, United States of America demonstrate the increased relative 
risk of neonatal and infant mortality in association with adolescent pregnancy, low level of education and high 
birth order. In industrialized countries the increasing numbers of women having children at ages approaching 
or even exceeding 40 years pose new challenges for the health system and the women themselves. 

35. A field study carried out in Malawi2 on hypothermia and breast-feeding confirms that even small 
departures from the optimal range for neonatal body temperatures are detrimental to health. Hypothermia 
can be not only the primary cause of some neonatal deaths, but is also very probably a contributory factor in 
many more. Even minor degrees of hypothermia below the optimal range have an adverse effect upon 
essential bodily functions such as oxygen consumption and acid-base equilibrium. 

36. Maternal deficiencies in calories, essential fatty acids and micronutrients have been implicated in 
pre-term delivery, IUGR and/or other pathology in the newborn. It is well established that the failure of a 
woman to obtain, absorb and metabolize the required quantities of iodine during pregnancy will adversely 
affect the normal neurological development and function of the infant, resulting in irreversible mental 
retardation and, in its severest form, cretinism. Although totally preventable, it is estimated that the 
prevalence of surviving cases of cretinism is 6 million cases, and that there are another 20 million people with 
measurable mental retardation attributable to iodine deficiency diseases. 

37. The strong correlation of low birth weight with pre-pregnancy weight and height, and weight gain during 
pregnancy, implicates maternal nutrition as an important factor in the growth of the fetus. Yet intervention 
trials of dietary supplementation have been somewhat equivocal in their results except among the most 
malnourished of women. Recent studies from developed and developing countries suggest that the critical time 
for nutritional intervention for the prevention of low birth weight are the inter-pregnancy interval and early in 

1 Kramer, M.S. Determinants of low birth weight: Méthodologie assessment and meta-analysis. Bulletin of the World 
Health Organization, 6 5 ( 5 ) : 6 6 3 - 7 3 7 ( 1 9 8 7 ) . 

2 Van den Bosch, СЛ. and Bullough, C.H.W. The effect of early suckling on term neonates，core body temperature. 
Annals of Tropical Paediatrics, 1 0 : 3 4 7 - 3 5 3 ( 1 9 9 0 ) . 
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pregnancy. Caloric deficiency is frequently accompanied by inadequate intake of essential fatty acids (EFA) 
which are critical in membrane formation of brain, neurological and vascular tissue, and as a precursor of 
prostaglandins which play a key role in vascular development and blood flow. Deficiencies of EFA, calories 
and micronutrients, such as iron and magnesium and the В vitamins, in early pregnancy correlate with 
placental weight, infant head circumference and length and body weight in low-birth-weight infants.1 These 
observations are consistent with the hypothesis that a significant proportion of IUGR may be a function of 
placental malnutrition.2 Furthermore some of the impaired cognitive and behavioural functions of low-birth-
weight infants may be a function of EFA, iron or other micronutrients. There is also interest in the hypothesis 
that zinc deficiency has an important underlying role in chorioamnionitis, neonatal and maternal sepsis, and 
premature onset of labour as a consequence of infection. The ability of the placenta to concentrate vitamins to 
the benefit of the fetus, and its inability to concentrate minerals, may explain the failure of vitamin 
supplementation during pregnancy. 

3. THE ORGANIZATION AND PROVISION OF NEONATAL HEALTH CARE 

Coverage of prenatal and delivery care 

38. WHO estimates that 55% of all births in the world are attended by trained personnel. Even fewer take 
place in an institution. In 1983 nearly 58 million women were delivered by untrained traditional birth 
attendants or family members or delivered on their own (Figure 9). Both between and within countries there 
is a wide variation in the categories of trained staff providing prenatal and delivery care. 

39. Women attending clinics for prenatal care and delivering in an institutional setting do so in the 
expectation that they will improve their chances of a safe birth and a healthy infant. Yet in audits of either 
perinatal or maternal mortality a high percentage of deaths are noted to be either totally or partially 
preventable. In an analysis of over 21 000 neonatal deaths during a two-year period in Argentina, it was 
estimated that over 70% of those deaths could have been prevented - or they could have been greatly reduced 
in number - through appropriate preventive, diagnostic or early therapeutic action (Figure 10).3 A smaller 
study from Cali, Colombia, showed similar results even though perinatal mortality was approximately 25 per 
1000 live births. 一 

The maternal care component of neonatal care 

40. Long-term morbidity and disability are a woman's legacy from inadequate and unskilled maternity care, 
unregulated fertility and sexually transmitted diseases. Each contributes to the continued suffering and ever 
present risk of death of both the woman and her infant during the perinatal and neonatal period. A society 
that countenances marriages of girls barely beyond menarche, denies equal access of girls to health care and 
other social services, limits access to information and services for women to regulate their own fertility and 
tolerates the physical and sexual exploitation of women, is unlikely to deal sympathetically with the health 
needs of women and consequently condemns the next generation to bearing the stigmata of ill health and 
disability, thus impeding its own development. 

41. The majority of conditions suffered by a woman during pregnancy and delivery that increase the risk to 
her of death or severe morbidity also have an adverse effect on the fetus or newborn (Table II). For example, 
aseptic technique is neither appreciated nor practised among most untrained traditional birth attendants. In 
Bangladesh, and probably in many other cultures, both menstrual blood and the blood and placenta associated 

1 Doyle, W.，Crawford, MA., Wynn, A.HA., and Wynn, S.W. The association between maternal diet and birth 
dimensions. J. Nutrit. Med.，1: 9-17 (1990). 

2 Crawford, MA., Doyle, W. et al. n-6 and n-3 fatty acids during early human development. J. Int. Med., 225 (Suppl. 1): 
159-169 (1989). 

3 Agrupamiento de causas muerte de menores de un año basado en la aplicación de criterios de evitabilidad. Boletín del 
Programa Nacional de Estadísticas de Salud, No. 58, Ministerio de Salud y Acción Social, Dirección de Estadísticas de Salud, 
Buenos Aires, 1990. 
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with birth are considered "unclean". Therefore no care is taken before delivery to ensure either the cleanliness 
of the birth site or the hands of the birth attendant.1 Training of traditional birth attendants in clean delivery 
techniques in Bangladesh was associated with 70% reduction of neonatal mortality and over 75% reduction of 
neonatal tetanus mortality.2 

TABLE II. PATHOLOGY AFFECTING THE MOTHER/INFANT DIAD 

Nearly always maternal only Maternal infant shared problem Newborn problem largely 

Postpartum haemorrhage 

Puerperal sepsis 

Chronic diseases, 
e.g. cancer, lupus, sickle-cell 

anaemia, maternal 
haemoglobinopathies 

Obstructed labour 

HDP (Hypertension) 

Anaemia 
Syphilis 
Gonorrhoea 
HIV 
Other sexually transmitted diseases 
Malaria 
Hepatitis A 
Amnionitis 
Malnutrition 
Multiple gestation 
Substance abuse 
Gestational diabetes 
Environmental xenobiotics 
Emotional disorders 

Asphyxia 

Neonatal tetanus 

Ophthalmia neonatorum 
Hypothermia 
Sepsis and pneumonia 
Hypoglycaemia 
Herpes simplex 
Neonatal jaundice 
Rubella 
Toxoplasmosis 
Cytomegalovirus 
Hepatitis В 
Rhesus incompatibility 
Certain drugs 

42. Traditional beliefs and birth practices in certain circumstances increase the risks of both mortality and 
infection for both the woman and her infant. Prolonged labour frequently is attributed to certain taboos. With 
prolonged delay in seeking skilled attention the risk of a stillbirth rises sharply, as does the chance of the 
woman rupturing her uterus or developing sepsis and subsequent long-term risks of infertility, ectopic 
pregnancy and chronic pelvic inflammatory disease. 

43. Management of maternal conditions such as eclampsia and anaemia plays a critical role in decreasing 
perinatal and neonatal mortality. The fall in mortality due to hypertension in such countries as Sweden was 
not a function of a decline in the incidence of eclampsia but was the result of the decline in the case fatality 
rate, i.e., from 14% in 1950-1955 to 3% in 1971-1980.3 

The implications of sexually transmitted diseases and perinatal and neonatal health 

44. The importance of sexually transmitted diseases for perinatal health warrants particular mention. 
Despite the historic importance of control in decreasing the incidence of syphilis and neonatal ophthalmitis in 
industrialized societies, with the exception of concern over the perinatal transmission of HIV infection, little 
attention has been given in recent years to the immediate and long-term effects of sexually transmitted diseases 
on the fetus and the newborn. Some such diseases are thought to increase the risks of spontaneous abortion, 
stillbirth, premature onset of labour and pre-term delivery. 

1 Blanchet, T. Women, pollution and marginality. In: Meanings and rituals of birth in rural Bangladesh, The University 
Press Limited, Dhaka, Bangladesh, 1984. 

2 Rahman, S. The effect of traditional birth attendants and tetanus toxoid in reduction of neonatal mortality. Journal of 
Tropical Pediatrics and Environmental Child Health，28: 164-165 (1982). 

3 Hogberg, U., Maternal mortality in Sweden. Umea University, Sweden 1985. 



45. Syphilis is a well-established cause of stillbirths. Aggregated analysis of several studies indicates that the 
risk of a stillbirth is at least five to seven times greater in a woman with a positive serology for syphilis . If, for 
example, 10% of pregnant women have a positive test for syphilis, then between 30% and 47% of stillbirths in 
that community could be attributed to syphilis. An effective control programme of screening and early 
treatment would therefore be expected to decrease the stillbirth rate proportionately. Although congenital 
syphilis can be completely prevented, it occurs with distressing frequency in many parts of the world. Over 200 
cases of congenital syphilis infection are reported annually in the United States, while in Brazil, approximately 
400 cases with 75 deaths were diagnosed in one year among approximately 10 000 births in Rio de Janeiro 
alone. 

46. Some studies suggest that maternal gonococcal or chlamydial infections double the risk of premature 
rupture of the amniotic membranes, resulting in a pre-term birth. With prevalence rates of 
Neisseria gonorrhoea infection among women attending antenatal clinics ranging from 0.2% to nearly 14%, 
between 1% and 25% of pre-term deliveries could be attributed to this infection. Other neonatal morbidity 
caused by gonococcal infection includes ophthalmitis which could lead to blindness, and neonatal sepsis. 
Amongst other sexually transmitted agents Chlamydia trachomatis, cytomegalovirus and Herpes simplex virus 
can result in congenital defects of newborn, neonatal conjunctivitis, postnatal pneumonia, sepsis, encephalitis 
and death. 

47. Although further research is indicated, maternal and child health and family planning (MCH/FP) 
services in some countries, because of their potential impact on the health of mothers and children, should 
seriously consider becoming a major focus for the control of sexually transmitted diseases, including AIDS. 

The risk approach, levels of care and regionalization of perinatal care 

4& The risk approach is based on the concept of "risk" as a managerial tool for policy and programme 
development, resource allocation and evaluation as well as clinical screening and case management. 
Identification of specific communities or population groups at increased risk has equity implications for social 
and health policy and programme development. For example, Cuban authorities noted that from 1972 to 1980 
an increased proportion of perinatal mortality was attributable to adolescent pregnancy, smoking by pregnant 
women and poor nutrition. These observations prompted the development of an active programme for the 
reproductive health of adolescents, nutrition supplementation and a national policy on smoking prevention. 

49. Predicting needs for women to be referred for more skilled care is one feature of the risk approach. The 
Hhome-based maternal record", which lists the common local risk conditions, aids the women concerned and 
health workers to recognize them early and initiate appropriate action. It promotes self-care through the 
active participation of the woman and her family and indicates when referral to the appropriate level of care is 
needed. It has now been adapted for use in India, the Philippines and Viet Nam. 

50. One of the important applications of the risk approach for perinatal care is that it allows the diversion of 
large numbers of low-risk deliveries from higher levels of care where unit costs are high and where over-
loading of the services, with consequent lowering of the quality of care, is likely. In Malaysia the risk approach 
studies in MCH/FP quickly resulted in the reinstituting of the programme of traditional birth attendant 
training and articulation of the attendants with the formal health care system. It also demonstrated that 
althou^i the primary health care level was functioning appropriately with respect to technology and care, the 
first level of referral was not, thus prompting the introduction and modification of training and supervision for 
this level. The application of three levels of maternal care in Cali, Colombia, based on the risk approach, 
resulted in both cost savings and a 30% reduction in perinatal mortality. 

51. The underlying assumption for use of the risk approach for clinical screening is that a significant 
proportion of women will have characteristics or develop signs and symptoms which are, given good predictive 
capacity, associated with adverse outcome of pregnancy. It also assumes that there are appropriate actions 
available to prevent, treat or reduce to a minimum the risks of adverse outcome associated with those 
characteristics. What constitutes a "significant" proportion of women will vary from setting to setting according 
to the resources available. 



Appropriate technology and interventions for neonatal care 

52. The health and well-being of the newborn infant is based on four principles of care: an atraumatic and 
clean delivery; maintenance of body temperature; initiation of spontaneous respiration; and breast-feeding 
beginning shortly after birth. For the majority of newborn infants these principles can be exercised at either 
the community or health centre levels. Examples of technology and approaches corresponding to these 
principles include the upgrading of the skills, knowledge and practice of traditional birth attendants in clean, 
atraumatic delivery, including simplified risk identification; use of the home-based maternal record; the 
locally produced clean cord care kit; the partograph1 for the active management of labour; and immediate 
drying of the newborn together with simple approaches to keeping infants warm, including breast-feeding. 

53. The partograph is a graphic recording of the progress of labour. It is highly effective in demonstrating 
that labour is not progressing normally, which, if action is not taken, may lead to birth trauma, birth asphyxia 
and/or maternal complications. The recently completed WHO multi-centred, controlled clinical trials of the 
partograph in Indonesia, Malaysia and Thailand have confirmed its advantages, including a reduction in 
emergency Caesarean sections; a decreased need for oxytocin augmentation of labour; the reduction in the 
duration of, and numbers of women with, prolonged labour; and the reduction of the rate of postpartum 
sepsis. Because the partograph requires intravaginal examination to assess the degree of dilation of the cervix 
it cannot be recommended for use by untrained personnel or even trained traditional birth attendants who are 
unable to maintain aseptic techniques. For these circumstances there is the need to refine and test the 
"conceptual partograph", that is one which would be based solely on the duration of labour or other observable, 
non-invasive techniques. 

54. Hypothermia contributes to high neonatal morbidity and mortality. It is a risk factor for intra-ventricular 
haemorrhage in pre-term and low-birth-weight infants, and appears to be a risk factor associated with neonatal 
pneumonia. 

55. Drying of the baby with a warm towel or clean cloth and wrapping it in several layers of cloths can 
prevent hypothermia at birth. In addition，early placement of the infant at the mother's breast significantly 
reduces the risk of subsequent hypothermia.2 A number of devices and approaches have been developed to 
maintain the body temperature of low-birth-weight and pre-term infants as an alternative to expensive, hard-to-
maintain incubators. Although locally made incubators using light bulbs as a source of heat and a pan of water 
for humidity may have an appeal as appropriate technology, evaluation by WHO suggests that often they do 
not provide a stabile thermal environment and they may be dangerous. For pre-term and low-birth-weight 
infants, whose body temperature is very vulnerable to changes in environmental temperature, the skin-to-skin 
(kangaroo) method of warming is effective as an adjunct to neonatal care. It is not a substitute for the 
intensive care and incubators required in the care of most very low-birth-weight and some low-birth-weight 
infants. A heated water-filled mattress may provide alternative technology for managing the majority of infants 
requiring warming, even at the health centre level. 

56. In circumstances where a large proportion of births take place in non-institutional settings, measurement 
of the chest circumference serves as a substitute for the more expensive and cumbersome wei^iing scale for 
identifying low-birth-weight babies. Colour-coded plasticized paper tapes showing chest measurement 
corresponding to birth weight of above 2500 g，2000-2500 g and under 2000 g have been devised. Similarly, 
appropriate techniques are being developed to identify pre-term newborns. 

57. Assessment of the respiratory function and management of the first breath are important steps in the 
initiation of spontaneous respiration. Simple masks for the newborn are under development to give the 
appropriate positive pressure required for resuscitating an asphyxiated newborn. The possibility that vigorous 
and prolonged resuscitation could lead to the survival of a severely handicapped child who might otherwise 
have died causes concern. However, non-intervention might deny such an infant the chance of a normal or 
near normal life. Available research results do not support the concept of a continuous gradation of the 

1 See WHO partograph series (documents WHO/MCH/88.3, WHO/MCH/88.4, WHO/MCH/89.1, and 
WHO/MCH/89.2). 

2 Van den Bosch, СЛ. and Bullough, C.H.W. The effect of early suckling on term neonates' core body temperature. 
Annals of Tropical Paediatrics, 10: 347-353 (1990) 



severity of sequelae in survivors of birth asphyxia, but rather point to an "all or nothing" effect. Training in 
clinical judgement is crucial. 

58. Universally, breast-feeding is one of the most important contributors to neonatal, infant and child health, 
growth and development. The list of its health benefits is growing continually. The benefits are greatly 
enhanced if breast-feeding starts immediately after birth, with demand feeding, when rooming-in is provided if 
births take place in maternity facilities, and when exclusive breast-feeding continues for 4 to 6 months. Many 
neonatal health problems are greatly ameliorated by such a pattern of breast-feeding. These include such 
conditions as hypothermia; neonatal jaundice associated with scheduled breast-feeding; neonatal sepsis and 
the problem of hospital infections; and necrotizing enterocolitis. Furthermore, the majority of low-birth-
weight and pre-term infants can be either breast-fed or fed with expressed breast milk from their own mothers 
by spoon, dropper or gavage. 

59. In both developed and developing countries, apart from the clear nutritional superiority of breast milk, 
infants who are exclusively breast-fed are likely to suffer only one-fourth as many episodes of diarrhoea and 
respiratoiy infections as babies who are not breast-fed. In developing countries the protective effect of 
exclusive breast-feeding against diarrhoeal disease mortality, expressed as relative risk, may be from 0.10 to 
0.25，depending on the pattern of infant feeding. 

Organization of neonatal care in industrialized countries 

Historical developments 

60. In developed countries and the urban areas of many developing countries hospital deliveries are the 
norm. Knowledge of the pathophysiology of fetal distress has led to a more sound management of labour, 
including observation of appropriate criteria for the timing and techniques of Caesarian section and active 
management of the third stage of labour. However, technological advances rather than social and health 
policies have governed many of the developments for perinatal and neonatal health care. In recent years these 
have included such technology and procedures as the routine use of ultrasound during pregnancy and 
electronic fetal monitoring. An enormous demand has been created for such technology both among 
consumers and in the medical profession. Yet the routine use of many of the techniques has not been 
scientifically evaluated. Randomized control trials should be employed whenever possible and feasible to 
justify the use of ^ecifíc clinical procedures. 

Current patterns of perinatal and neonatal care 

61. Maternal and child health services in the industrialized countries have focused on preventive care and 
screening for well infants and prenatal screening and preventive care for pregnant women. Services have been 
clinically oriented without being explicitly integrated with clinical services. Yet because the clinical services are 
close to the preventive services the problems that arise could be managed within the maternity care system. 
Prenatal care includes surveillance for signs of impending complications, infections or early onset of labour. 
The norm that is generally promoted favours beginning prenatal care in the first trimester of pregnancy. 
Various forms of incentives for maternity benefits have been successfully used to ensure registration early in 
the first trimester of pregnancy. Much of the "health education" component of pregnancy care has become a 
part of popular cultural attitudes to antenatal care. 

62. A theory popular among many health leaders and policy-makers is that the decline of perinatal and 
neonatal mortality noted in the industrialized countries is a direct result of the use of highly sophisticated and 
expensive technology. This is a mistaken idea. Regionalization of perinatal care, the application of a risk 
approach and a greater understanding of the pathophysiological basis of perinatal morbidity and mortality, with 
better management of pregnancy and delivery, have in many instances contributed to a decline in mortality 
without major investments in facilities and equipment. 

63. In most industrialized countries perinatal care is increasingly built around the concept of levels of care or 
regionalization to correspond to the anticipated or actual level of clinical skills and facilities required for care. 
It has evolved in the context of a well-developed infrastructure of transport, communications, health facilities 
and different categories and levels of specialized personnel. By identifying and referring women with 
impending complications or risk characteristics and by ensuring an appropriate transport service for obstetrical 



emergencies or particularly vulnerable newborn infants to a regional facility, many developed countries have 
experienced a slîarp fall in perinatal mortality. 

64. As old problems are resolved, new ones emerge. Among these are the disproportionately high perinatal 
and neonatal mortality found among some marginal, disadvantaged or particularly vulnerable groups; life-style 
that may have adverse consequences for the mother or infant; and inappropriate use, over-use or misuse of 
some of the technology and procedures in perinatal and neonatal health care. An increasing proportion of 
perinatal health problems in developed countries relate to the life-style of women. Interventions directed at 
changing behaviour relating to substance abuse, including the use of tobacco, alcohol and drugs, have not been 
particularly successful. Failure has placed an enormous financial and social burden on the health system and 
social services. 

65. Many of the practices concerning pregnancy and perinatal care have come under criticism in recent years 
as being no longer relevant in the circumstances of current needs, or have been challenged as not having been 
sufficiently tested to warrant their introduction on a routine basis. Among the issues under scrutiny are the 
timing, number of attendances and content of prenatal care; the woman's anatomical position during labour 
and delivery; episiotomy as a routine procedure; the management of women showing signs of pre-term labour 
or when there are signs of fetal distress or asphyxia; and the routine use of such technology as ultrasound and 
electronic fetal monitoring. Fortunately there are well developed and designed methods for evaluating many if 
not most of these issues. Two particular approaches should be noted: the application of randomized 
controlled clinical trials; and the use of aggregated meta-analysis of such triak to improve the statistical 
applications and usefulness of the large body of research already completed. Unfortunately, the rate of 
diffusion of the results of such analysis and their application in health systems is slow. 

N 
66. The application of the risk approach has varied from the narrow confines of risk scoring of individual 
pregnant women to a broader qualitative approach whereby risk groups are identified in the context of social 
and behavioural needs as well as past medical history. In a region of France the application of a combination 
of interventions such as psychological support, rest (including maternity leave), early nutrition supplementation 
and close monitoring for signs of pre-term labour has resulted in a gradual reduction of pre-term births from 
10.1% to Э.4%.1 

Organization of neonatal care in developing countries 

67. The model of MCH/FP and other health care that has been advocated over the past several decades has 
been described as a pyramid, with the level of care corresponding to the level of need. The elements include a 
district hospital, health centres and community level activities. Tlie constraints often found include inadequate 
skills and materials, inaccessibility, and cultural obstacles. Major improvement in maternal and neonatal health 
require the placement of the essential obstetric functions, including Caesarian section, blood replacement, 
anaesthesia, neonatal resuscitation, the treatment of infection and the complications of abortion, at the level of 
the district hospital. Many of these functions could be performed at a well equipped and staffed health centre. 
However, only a small proportion of the population lives within a distance permitting immediate access under 
the emergency conditions so frequently encountered in maternal and newborn care, the hospitals mainly 
serving the population within the immediate vicinity.2 Even in Zimbabwe, a country with a reasonably 
developed health infrastructure, only 35% of the rural population are within 30 km or one hour of a small 
hospital, although 86% of the population are within 30 km of a health centre or clinic. 

68. The obvious strategy would be to maintain and strengthen the capacity of the health centres to provide 
essential maternal and neonatal care. With no increase in medical or maternity care expenditures, but by 
introducing a risk approach and raising the skill levels at the health centre and district hospital, a 50% 

1 Papiernik-Berkhauer, E. Development of risk during pregnancy. In: Perinatal Medicine，Thalhammer, O., Baugarten, 
K., Pollack, A. (Eds.). Sixth European Congress, Vienna, 1978, George Thieme, 118-125 (1979). 

2 Population and health facilities in Tanzania, 1978. Development Group, University of East Anglia, Norwich, 
United Kingdom, June 1983. 



reduction in perinatal mortality and in stillbirth rates was accomplished among plantation workers and their 
families in South India (Figure II).1 

69. Even when services are accessible, in many settings cultural preference and distance may play an equal if 
not a greater role than convenience. A health sector assessment study revealed that in Cairo, even among 
non-professional women health workers, the majority preferred to be delivered by a traditional birth attendant 
despite the availability of professional care and their knowledge of the delivery care facilities.2 

70. The system of perinatal and neonatal care in many developing countries represents an interaction 
between what has been called the "modern" industrialized world model and traditional practices. Although 
some of the traditional practices have been harmful, many are not; and in fact some may be superior to the 
modern system, such as the squatting or kneeling position in delivery, or the presence of a sympathetic person 
for support during labour and delivery. India has about half a million traditional birth attendants who, 
functioning under the guidance of female multipurpose health workers, are expected to provide delivery care in 
the primary health care setting. 

71. In recent years there has been controversy over the emphasis placed on the training of traditional birth 
attendants. Many countries have decided to train them because they have already been chosen by mothers, 
they are intimately involved with women's reproductive health care and they have respect and authority in the 
community. Because of the current shortage of professional midwives and institutional facilities to provide 
prenatal care and clean, safe deliveries, as well as a variety of primary health care functions, various agencies 
and organizations have promoted the training of traditional birth attendants in order to bridge the gap until 
there is access to acceptable, professional, modern health care services for all women and children. 
Programmes for their training and continuing support and supervision should be encouraged until there is 
adequate access to professionally superior modern health care services, and until more qualified personnel are 
trained, placed in and accepted by the community. 

72. Although the training of traditional birth attendants has been successful in a number of pilot projects, 
when such programmes are expanded to a national scale their impact and effectiveness frequently falls short of 
their expected results, unless the technical support required is rigorously maintained. The effectiveness of the 
traditional birth attendant is dependent on the supplies made available to her and to the referral centre, and 
on continuing supervision and support for a realistic and effective referral system. Investment in training 
should not be made if there is not assurance of an adequate support and supervisory system to sustain the 
programme. 

73. In many cases home births are attended by a family member or the woman delivers alone. The former 
practice need not be as unsafe as commonly found, but the latter is to be discouraged. A simple, clean delivery 
kit, composed of a piece of soap, a clean cutting implement, cord ties and dressing, can be kept by the mother 
and used to ensure a clean delivery. Puerperal sepsis and neonatal infections have been reduced through 
training in clean delivery techniques and the use of such kits. However, there is still room for much 
improvement. In over 50% of the rural and 20% of the urban births, considered in an evaluation of the need 
for such a traditional birth attendant programme in India, unsterilized instruments were used despite 
awareness of the need to sterilize them before use. 

74. Recent research has led to the acknowledgement of a general lack of knowledge in newborn care at all 
levels of health care. Training of all health personnel needs to be reconsidered: newborn care must become 
an integral part of maternal and child health teaching. Training should be task-oriented more than theoretical, 
and should be provided partly in neonatal care units. 

1 Laing, R. Health and health services for plantation workers: Four case studies. Evaluation and Planning Centre for 
Health Care, London School of Hygiene and Tropical Medicine, 1986, p. 39. 

2 Hassouna, WA., Health sector assessment study. Health Services Researcher, Sl:4 (1982). 



Figure 11. Comprehensive Labour Welfare Scheme Estates: 
Data on Stillbirth and Perinatal Mortality Rates 
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4. NATIONAL PROGRAMMES FOR PERINATAL AND NEONATAL HEALTH CARE 

The maternal health component of neonatal care 

75. MCH/FP are unique functions within health systems. Because of the biological and behavioural 
associations of the maternal/infant diad and the intimate link between child survival and fertility behaviour, 
most MCH/FP interventions for either the mother or the child will have either a direct or indirect effect on 
the other. The rationale for integrated programmes goes beyond simple managerial efficiency, recognizing as 
essential the concept of the family as the basic social unit, and context for the provision of health care. 

-

76. As noted in Table II, many of the problems threatening the health of the mother during pregnancy also 
threaten the health, growth and development of the infant. For many of the conditions, such as obstructed 
labour, severe anaemia and many infections, action coincides and merely requires the requisite skills, materials 
and facilities. In other conditions, such as hypertensive disease of pregnancy or signs of fetal distress, the 
decision whether and when to intervene requires sound clinical judgement in order to ensure the optimum 
balance of, first, the mother's needs, and secondly, the needs of the unborn infant. Essential to the 
improvement of maternal and neonatal care are the requisite material means and facilities, skills, and sound 
clinical judgement as to when to refer, when to act and when to do nothing. For the newborn, referral while 
the child is in utero is always preferable to referral after birth. 
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Levels of neonatal care 
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77. As national authorities consider the development or strengthening of their MCH/FP services they 
frequently ask: What is the minimum configuration for the structure and content of neonatal care af each 
level? The answer depends on the needs and available resources. As in the case of maternal health, and in 
contrast to many of the other elements of primary health care, significant impact can only be sustained through 
a structure of care, linking at least the levels of the community and the health centre, preferably also the 
district hospital, and optionally, as a fourth level, a specialized group at provincial or national level. 

78. The four levels of care and their essential content are described below. In principle, supervision and in-
service training should be linked, and there should be a two-way flow of relevant clinical and managerial 
information. ф 

79. The first level of care could be provided at home or in a dispensary by community-based health workers, 
but with the full participation of the woman and other members of the family. As already noted, ensuring 
equitable and adequate health care and nutrition of young and adolescent girls is one of the most important 
interventions at family and community level. Contact should be established very early in pregnancy in order to 
rectify nutritional deficiencies, particularly in micronutrients; to identify pre-existing disorders; to provide 
tetanus immunization; and to initiate effective and relevant health education. For deliveries occurring in the 
home, family members can be taught certain principles: for example, recognition of prolonged labour and 
need for referral; securing of a clean delivery; and the use of techniques for thermal control. Women may be 
provided with - or make their own - "clean cord care kit", and instructed in proper thermal control, i.e., 
immediate drying and wrapping of the newborn, and early feeding and skin-to-skin contact. If adequate 
referral facilities are accessible the use of the "home based maternal record" can help with the task of risk 
screening. 

80. In many developing countries the second level of maternal and neonatal care would be a health facility 
with several maternity beds, such as might be found in a health centre or small hospital. It would have one or 
more midwives or nurses always in attendance and probably, but not necessarily, would be served and 
supervised periodically by an attending physician. A senior experienced midwife could be counted on to 
provide clinical and managerial supervision. 

81. The staff of such a facility, in addition to being able to provide the same functions as those performed in 
the community, would be of a sufficient level to be able to make clinical judgements and provide resuscitation 
of asphyxiated infants; thermal control and warming of hypothermic infants (below the level of incubator use); 
antibiotic treatment; and screening for anaemia and management of acute blood loss and neonatal 



hypoglycaemia. The facility should have a means of communication and access to transport permitting referral 
to a higher level when continuing care is not possible at this level. 

82. The third level of care, that is the district or regional hospital, would provide 24-hour coverage by a 
physician with training and experience in essential obstetric and neonatal care, and by general nurses and 
midwives. The qualifications of staff at this level should include competence in thermoregulation and use of 
incubators; phototherapy and exchange transfusion; gavage feeding; basic laboratory investigations such as 
haemoglobin, urinalysis, glucose, bilirubin, Coombs, blood group, X-rays, and so forth. There should also be a 
well-insulated nursery unit with running water and facilities for controlling infections, and there should be 
access to short-term oxygen therapy. 

83. The fourth level should not be considered for development until such time as the necessary 
infrastructure, training and support is provided for the first three levels. In many countries it would probably 
be part of a regional or national academic or university setting with a neonatal intensive care unit staffed by 
physicians and nurses specifically trained in neonatology. Such a facility should be placed in the context of the 
training and research needs for neonatal care and the gamut of other health priorities within the country. If a 
policy decision is made to include this within the system of maternal and neonatal care, measures should be 
taken to ensure that the operational research can be adapted to relevant training materials and guidelines. 
The facilities at this level would also play a role in the follow-up for monitoring and evaluation, including the 
audit of service quality and programme impact, including handicap rates among survivors. 

An action agenda for national programme development 

84. The development of national programmes for neonatal care should be seen as the essential bridge in the 
realization of the goals of maternal health and safe motherhood and child survival and development. 
Integrated with maternal health, such care provides a technical and social response to the "balkanization" of 
maternal and child health and family planning that has taken place over the past decade. For significant 
inroads to be made in the high levels of maternal and neonatal mortality and morbidity it is imperative that 
countries adopt an integrated, district-based approach to health development, with community action linked to 
institutional functions. The other main ingredient for an effective approach to maternal and neonatal care is 
due attention to maintaining high levels of programme performance and quality of care. 

85. The strategies for the reduction of perinatal and neonatal mortality were set out by WHO and UNICEF 
in 1986 with the publication Maternal care for the reduction of perinatal and neonatal mortality: A joint 
WHO/UNICEF statement. The statement concludes that "interventions aimed at reducing perinatal/neonatal 
mortality through primary health care can be grouped into four main strategies. All are cost-effective, feasible, 
and have good short-term and long-term effect. The mix of these strategies within a national programme will 
depend on the situation within the country, its policies, type of infrastructure, etc." The four strategies are: 
prevention of neonatal tetanus and other infections; improvement of obstetric care; improvement of maternal 
conditions affecting perinatal health; and community involvement in perinatal and neonatal care. 

86. The WHO/UNICEF Joint Committee on Health Policy further elaborated on the relevant national 
strategies. 

The process of strengthening of health services for women and children requires more than just the 
transfer of knowledge and technical skills to health personnel, or the construction and equipping of 
facilities. There are a range of factors, alone or in combination, that obstruct a countries' ability to 
improve the health situation of women and newborn infants. These include: legislative and regulatory 
factors; and, behaviour and attitude among health workers, men and decision makers. Most countries 
face financial and human resources constraints, problems in transport and most importantly, the lack of 
managerial expertise that could make the best of what is already available. 

The objective of a national programme for women's health, safe motherhood and newborn care 
should be the establishment and maintenance of an effective and efficient programme that: addresses 
the maternal health, family planning and newborn needs as defined by epidemiological patterns; takes 
into account the perspectives of women both as consumers and as providers of care; and, has a technical 
content that is scientifically sound, socially relevant and is provided in a managerially effective and 
efficient manner. 



A systematic approach for developing a national strategy to improve maternal health and lower the 
levels of maternal mortality and morbidity should involve as a first step: a definition of the magnitude 
and causes of mortality and morbidity in that setting; an assessment of available resources, both human 
and material; and, an evaluation of the content and performance of the maternal and child health and 
family planning services.1 

87. Several evaluation and planning methods and tools have been developed by WHO and adapted and 
applied by countries to facilitate the development and strengthening of national MCH/FP programmes. These 
include the risk approach and the rapid evaluation methodology. Other tools, such as maternal and perinatal 
mortality audits, provide insight into the quality of clinical care and the adequacy of the maternal and neonatal 
care system to respond. Maternal and perinatal care are more dependent on institutional training and 
supervision than other MCH/FP technology. The clinical content of training requires review, as does the 
functioning of the health team as a team. The application of "district team problem-solving methods11 has 
proven effective in this regard. 

88. A national situation analysis is the prerequisite for programme development, and should include an 
assessment of the existing levels of avoidable perinatal mortality/morbidity; the content of perinatal care at 
each level (technology, staff skills, training and support requirements); the coverage and utilization rates at 
each level of care; and the functional links between levels of care (the principles determining the content of 
care at the different levels have been spelled out in the preceding section). 

89. Quality-of-care indicators for both clinical and programme performance are central to the planning and 
evaluation process. Greater sophistication and accuracy is required in analysing basic epidemiologic data, with 
strengthening of the epidemiological capacity of countries, and application of those skills to maternal and 
neonatal issues. Whether in the course of ad hoc studies, throu^i a sentinel system, or as part of national data 
collection, mortality data should be examined in terms of the timing (early neonatal/late/postneonatal), and 
should be birth-weight-specific and, if feasible, gestation-specific, as well as gender-specific. 

90. As a first step in evaluating quality of care and programme performance, process indicators such as 
coverage must be simultaneously examined in terms of impact indicators in the form of a discrepancy analysis. 
Claims to high levels of coverage in the presence of high levels of maternal, perinatal or neonatal mortality can 
lead to several critical programmatic conclusions: the coverage data are not correct; the content of the 
programmes is not addressing the major problems, either because the correct interventions are not applied or 
the materials and/or skills for those interventions are lacking; and/or the clinical or managerial tasl¿ are 
being poorly performed. 

91. The technology described earlier, particularly at the first and second levels, does not require any major 
investment in material resources. It does require specific clinical and managerial skills and knowledge. In this 
regard, the apparent recent erosion in the staffing for and support to the middle level of care, i.e. the health 
centre, in a number of countries should be of concern to all. Nurse-midwives generally have the skills and 
could readily be provided with the means for handling a range of more complicated cases and emergencies at 
the health centre level, yet the numbers are declining and they are being by-passed in continuing education. 
Implementation of the recent WHO/International Confederation of Midwives/UNICEF workshop 
recommendations on midwifery training would constitute a minimum action agenda.2 

5. PRIORITIES FOR RESEARCH 

92. Research needs should be considered at the level of national and global priorities. At both levels, and 
without sacrificing scientific rigour and ethical standards, the pace of research must be accelerated, and greater 
use must be made of the secondary analysis of existing data and newer techniques for aggregating the results of 
such research. National and international groups have made an enormous financial and intellectual investment 

1 WHO/UNICEF Joint Committee on Health Policy, WHO-UNICEF common goals for women and children - challenges 
for the 1990s: women's health, safe motherhood and newborn care (document JCHP28/91/6). The report of JCHP on its 
twenty-eighth session is reproduced in document EB88/1991/REG/1, Annex. 

2 Midwifery education, action for safe motherhood. Report of a WHO/ICM/UNICEF collaborative pre-congress 
workshop, Kobe, Japan, 5-6 October 1990 (document WHO/MCH/913) . 



in research relevant to neonatal and perinatal health - an investment that has barely been exploited. A 
network of outstanding institutions in both the developed and the developing world have acquired the skills 
and experience in such approaches that could optimize the results of existing data. The support to such 
networks should be a hi¿i priority for agencies concerned with accelerating the pace of development through 
technical cooperation. 

93. There are still many gaps in the technology to ensure safe pregnancy and delivery in the context of 
primary health care, and there are many innovative ideas for filling those technological gaps. Again, however, 
enthusiasm must be tempered with scientific rigour and realistic development planning and financing. It is far 
more costly to compensate for the waste or even undo the harm caused by a well-intentioned but unscientific 
or poorly developed technology than to make the appropriate "up-front" investment in research and 
development. The development of "hardware" technology requires the forming of links between MCH/FP 
programme managers, clinical researchers, bio-engineers and production engineers. Unfortunately there are a 
number of examples of maternal and neonatal technology being prematurely promoted and widely 
disseminated in both the developed and the developing world. 

94. Although much appropriate technology already exists for perinatal and neonatal care, a number of issues 
remain unresolved or require research and development, or operational research at a global level. These 
include the appropriate procedures and devices for resuscitation of the newborn infant at the community and 
health-centre levels; intermediate technology for hypothermia at the health centre and district hospital; 
monitoring of the response to therapy for anaemia; treatment regimens for severe anaemia; long-term health 
and child-development consequences of perinatal and neonatal morbidity; simple devices for diagnosing and 
managing neonatal jaundice; simple assessment for gestational age; and the importance of - and simple, 
inexpensive methods for - the diagnosis of hypoglycaemia. 

95. Within countries there is a need to assess the incidence and prevalence rates of common neonatal 
problems, including hypothermia, hypoglycaemia, hyperbilirubinaemia, asphyxia, pneumonia, respiratory 
distress syndrome, birth trauma, etc.; risk factors for mortality and morbidity in the newborn; follow-up of 
high-risk babies; practical improvements in transport and communications between levels of care; health 
service involvement in home births; cost-effectiveness estimates for proposed interventions; cord-care 
practices and the use of pre-lacteals (how amenable are these to change by health education?); identification 
of those traditional practices which are harmful and those which are neutral or beneficial; and the attitudes 
among mothers, family members and health professionals in different cultures to neonatal risk babies and to 
neonatal death. 

6. WHO SUPPORT FOR NEONATAL HEALTH CARE DEVELOPMENT 

Activities at the regional level 

96. The Region of the Americas and the European Region, individually and taken together, have active 
programmes of technical support and collaboration in perinatal health. In collaboration with headquarters 
they have organized three consultations to consider the needs and priorities for prenatal, intrapartum and 
postpartum care. The conclusions and recommendations of those meetings have been widely publicized and 
disseminated. The regional offices for Europe and the Western Pacific and headquarters have promoted and 
supported activities in China, including consultant support, an international meeting on perinatal technology 
and care and a series of meetings and research on breast-feeding, hypothermia, hypertensive disease of 
pregnancy, etc. 

97. The Latin American Centre for Perinatalogy and Human Development is a major resource for activities 
in the Americas. It is internationally recognized as a leader in a wide range of research and training activities 
in this field. It maintains its own network of over 80 collaborating institutions in Latin America which are 
readily mobilized for research and evaluation. 

98. The European Region's Perinatal Study Group has played a leading role in that Region in confronting 
many of the technical, programmatic and ethical issues in perinatal and neonatal health care. To a large extent 
the Region draws upon national resources, particularly the network of WHO collaborating centres and 
institutions, with the Regional Office providing a coordinating function. 



Activmes at the global level 

99. Global activities have been directly proportional to the availability of financial resources, for the most 
part provided by SIDA and SAREC and the WHO regular budget. WHO has been involved in the 
development of a range of appropriate technology particularly suited to the needs of neonatal health in the 
developing world. Some developments have been referred to in this report, and include the home-based 
maternal record; clean cord care/delivery kits for home use; chest circumference tapes as substitutes for 
weighing scales for identification of low-birth-weight infants; quality control systems for weighing of infants; 
and methods for management of hypothermia. Meta-analysis has been undertaken on factors contributing to 
low birth weight and pre-term delivery, and more recently, with the support of USAID, a 25-centre 
meta-analysis has started relating changes in maternal nutrition indicators to outcome of pregnancy. The 
programme has drawn heavily on regional resources and networks, and it has promoted, and provided technical 
support to, a wider network of WHO collaborating centres in maternal and perinatal health care, including 
institutions in China, Ethiopia, the Russian Federation, Singapore, the United Kingdom of Great Britain and 
Northern Ireland, United States of America and Zimbabwe and other WHO collaborating institutes in Italy, 
Norway and Sweden. 

Collaboration with other agencies 

100. At the global level the WHO programme of maternal and child health including family planning has 
received for a period of several years extrabudgetary support from SIDA and SAREC for research, 
development and country support for activities in the area of perinatal health. Many of the activities in both 
technology development and evaluation, and initial support to a network of collaborating centres in this area 
were begun and supported by SIDA/SAREC during that time. The activities included the work on thermal 
control, neonatal resuscitation, birth weight and gestational age techniques. Support to other aspects of 
neonatal care was given on an ad hoc and technology-specific basis. It included UNFPA and USAID support 
for the home-based maternal record, and USAID support for work on the clean delivery kit and in maternal 
nutrition assessment. The programme has supported the work of the German Agency for Technical 
Cooperation on devices for measuring haemoglobin. Some support has been provided by UNICEF for the 
evaluation of devices for weighing newborn infants and older children. Promotion of an integrated approach to 
maternal and child health and family planning in general, and the links between maternal and neonatal health 
in particular, has been a constant theme in the Organization's collaboration with the International Pediatric 
Association and the International Federation of Gynecology and Obstetrics. 

101. Collaboration and complementarity of activities are also reflected in the recommendations on women's 
health, safe motherhood and newborn care made at the WHO/UNICEF Joint Committee on Health Policy at 
its twenty-eighth session in January 1991. A letter signed jointly by the Director-General of WHO and the 
executive heads of UNDP, UNICEF and UNFPA and sent to members of each agency's staff further 
underlines the complementarity of activities and potential for collaboration in maternal health and neonatal 
care at all levels. 

7. CONCLUSIONS 

102. After the assessment of needs for neonatal health and the development of technology - both preventive 
and therapeutic - relevant to the major problems encountered, and considering the experience of developing 
countries in adapting the technology to their health systems, as well as experience in applying the risk approach 
to the needs in terms of perinatal health, it may be concluded that the high levels of perinatal mortality and 
neonatal mortality and morbidity can be significantly reduced in a relatively short period of time in many if not 
most developing countries. Maternal health interventions to control hypertensive disease of pregnancy, 
maternal nutrition - particularly anaemia and other micronutrient deficiencies • prolonged labour and perinatal 
infections (such as syphilis and other sexually transmitted diseases), and training to improve the delivery skills 
of the traditional birth attendant will dramatically reduce neonatal and perinatal mortality. Marginal increases 
in supplies, equipment and skills for managing such neonatal conditions as hypothermia, asphyxia and neonatal 
infections should result in further decreases in morbidity and mortality. A prompt start in breast-feeding 
shortly after birth is critically important in the prevention of neonatal infections, hypothermia and 
hypoglycaemia. 

103. Neonatal care should be based on the following programmatic and operational principles: 



there should be equal access to health care throughout a region or country and attempts should be 
made to overcome geographical, cultural, social and economic barriers to such care; 

at all levels of care a contribution can be made to improving neonatal health, the relevant levels of care 
being adapted to the level of need and available resources and based upon the risk approach; 

community, family and maternal education should emphasize health-and-nutrition promotion and care 
during pregnancy, including such approaches as the home-based maternal record; 

skills and knowledge for newborn care should be transferred to the appropriate levels of care, including 
the means of ensuring that training takes place in settings comparable to that in which care will be 
provided, with particular emphasis on strengthening the health-centre and district-hospital levels; 

monitoring and surveillance systems should be developed that are based on audits of the quality of care 
in relation to maternal and perinatal deaths. 



ANNEX 1 

DEFINITIONS AND GLOSSARY OF TERMS 

The array of technical terms describing the growth and maturity of the fetus and newborn infant may 
have confused and obscured the issues of newborn care. At the same time, excessively simple characterization 
and confusion between "pre-maturity" and low birth weight, may result in an oversimplification of the strategies 
proposed. The following diagram and glossary with definitions is provided to clarify certain concepts and terms 
commonly used in relation to this subject. 

Ages related to birth 

28 weeks birth 7 days 1 month 1 year 

perinatal 

stillbirth early late 
[- 1 1 i ] 

neonatal postneonatal 

[ i 

infant 

Perinatal mortality includes: 

- late fetal deaths or stillbirths (>.28 weeks gestation or > 1000 g) 

-early neonatal deaths (first week of life). 

Stillbirths may be characterized as: 
• "macerated", when intrauterine death occurs before the start of labour. It is usually associated with 

severe maternal infection, Rhesus incompatibility, etc., reflecting the poor quality of antenatal care. 

-"fresh", when death occurs during labour or delivery, mainly from complicated labour as a result of 
cephalo-pelvic disproportion, malpresentation, uterine rupture, cord prolapse and antepartum 
haemorrhage, reflecting poor quality of care during delivery and _ to a lesser extent - deficient risk 
assessment during pregnancy. 

When perinatal mortality declines, the ratio of fresh stillbirths to macerated stillbirths usually falls (0.2 in 
Europe), reflecting an improvement in delivery practices more than in prenatal care. 

Neonatal mortality includes: 

- e a r l y neonatal deaths (first week of life) 

- l a t e neonatal deaths (7 to 28 days). 

Infant mortality includes: 

- n e o n a t a l mortality 

postneonatal mortality (1 month to 1 year). 



Annex 1 

The health of a newborn infant is most strongly influenced by its state of physiological maturity and 
development, characterized in terms of duration of gestation and birth weight, or sometimes in terms of other 
anthropometric measurements of growth. 

Pre-term delivery is defined as: 

- b i r t h at less than 37 complete weeks of gestation. 

Low birth weight is defined as: 

- t h e weight of a live-born or stillborn infant less than 2500 g. 

Very low birth weight refers to the weight of an infant less than 1500 g. (Extremely low birth weight is a term 
that is used on occasion to refer to the weight of an infant less than 1000 g.) 

Birth weight is a function of two factors: the duration of gestation and the rate of fetal growth. Low 
birth weight can therefore occur because an infant is born too early (pre-term) or is born too small for his or 
her gestational age (SGA). Pre-term birth is defined as birth prior to 37 completed weeks of gestation. SGA, 
which is also referred to as intrauterine growth retardation (IUGR), is usually defined as a birth weight below 
the tenth centile for gestational age, based on an accepted fetal growth standard. Pre-term infants can also, 
therefore, be growth-retarded. 

Some researchers have further subdivided growth-retarded infants into those with disproportionate 
IUGR, which is characterized by far greater reductions in birth weight than in length or head circumference, 
and those with proportionate IUGR, in which these measurements are reduced more symmetrically. Although 
some studies suggest that the determinants and consequences of these two IUGR subtypes may differ, the 
importance of this distinction remains controversial because the degree of growth retardation tends to be 
higher in disproportionate IUGR. 


