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EXECUTIVE SUMMARY

According to the World Health Organization (1996a), an estimated eight million perinatal deaths occur
globally each year Like other health indicators, perinatal mortality disproportionately affects
developing societies, where approximately 98% of all perinatal deaths occur Despite its pervasiveness,
reductions 1n perinatal mortality have been mediocre in comparison to the gains made m post-neonatal
and early childhood mortality In addition, many questions regarding appropriate methods of collecting
perinatal mortality data remain unanswered

This document provides a comprehensive review of the current state of knowledge on perinatal mortality
n the developing world It presents information and data on causes, correlates and interventions, and it
identifies research gaps 1n the current perinatal mortality literature Case studies from countries such as
Mexico, Zambia, India, Mozambique and Thailand illustrate relationships between selected factors and
permatal mortality, and they highlight methodological 1ssues relevant to community-based assessment of
permatal mortality

Perinatal mortality results from a myriad of health care and biomedical causes classified as
fetal/neonatal, maternal and obstetric (WHO, 1996a) The three leading causes of perinatal death are (1)
complications of preterm birth (PTB), (2) birth asphyxia/birth trauma, and (3) bacterial infections These
causes apply primarily to the early neonatal period, which 1s responsible for 3 3 million of the 7 6 million
perinatal deaths (WHO, 1996a) Causes of the annual 4 3 million stillbirths are largely unknown due to
difficulties 1n documenting stillbirths

The ntervention literature focuses on issues surrounding antenatal, labor, and delivery care, and 1t
reflects a general interest 1n (1) training of formal and informal health sector providers, (2) syphths
control, and (3) essential newborn care Postpartum practices remain undocumented n the perinatal
mortality literature, despite the fact that infants are susceptible to periatal death beyond labor and
delivery Perinatal and maternal death audits are becoming widely recognized as valid approaches to
understanding the problems of perinatal and maternal mortality in the developing world The perinatal
audit 1s useful n 1dentifying “weak links” n perinatal care and should be incorporated 1n all information-
gathering and monitoring activities of interventions

Our knowledge regarding perinatal mortality has been obtained primarily from hospital-based studies,
we know very little about perinatal mortality within the community In addition, the few published
community-based studies do not provide detailed descriptions of their study methodologies These
studies often cite the use of surveillance, key informants, or household surveys, while omitting details on
1ssues such as the selection of interviewers and respondents, ascertainment of births and deaths, and
survey design and implementation

Perinatal mortahty research 1s driven primarily by quantitative methods However, community-based
research will require a fusion of quantitative and qualitative research techniques Although
methodological hmitations of alternative data collection techniques (e g , the verbal autopsy) are
apparent, 1t 1s erroneous to assume that people do not want to disclose information on vital events during
the pernatal period In actuality, we may not have mastered how to make effective and culturally-
appropriate inquiries within communities

Given a review of the current Iiterature, the following areas warrant further research attention (1) quahty
of obstetric care, (2) care-seeking behavior and perceptions of pregnancy within the community, and (3)
the use of the fresh versus macerated stillbirth distinction and time of death 1n 1dentifying causes and



correlates of permatal mortality Methodological recommendations presented in this report include (1)
use of multiple data sources and data collection techmques within a given study, (2) application of
qualitative research methods (e g , focus groups, key informant interviews) to document community
knowledge, attitudes, and practices related to maternal and perinatal health, (3) mcorporation of open-
ended questions in structured interviews to establish rapport between the interviewer and the respondent,
and (4) reliance on local culture to dictate the selection of respondents and interviewers, as well as the
terminology used 1 inquiries

The limited ability to make specific recommendations regarding perinatal mortality research reflects the
absence of detailed methodologies within the published Iiterature Nevertheless, 1n reviewing current
approaches to data collection, discussing their limitations, and highlighting potential modifications to
existing techniques, this paper may assist researchers who are interested 1n devising more appropriate
approaches to assessing, and ultimately, reducing perinatal mortality within the developing world
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WHAT IS PERINATAL MORTALITY?

According to 1996 World Health Organization [WHO] estimates, over 7 6 million perinatal deaths occur
throughout the globe annually The perinatal period, which encompasses both the late fetal period and the
early neonatal period, 1s defined 1n the International Classification of Diseases, Tenth Revision [ICD-10]
as follows

The permnatal period commences at 22 completed weeks (154 days)
of gestation (the time when birth weight 1s normally 500 g), and ends
seven completed days after birth (WHO, 1992a 1237)

Some countries continue to use the ICD-9 definition, which states that the perinatal period begins at 28
weeks gestation and continues through the 7th day post-delivery Inconsistencies in the definition of
perinatal mortality create problems i international comparisons, since reported estimates from different
contexts may not pertain to the same reference period

The most common measure of perinatal mortality 1s the perinatal mortahty rate (PMR)

The PMR =

number of late fetal deaths (1 e , stillbirths) + number of early neonatal deaths
x 1000

total births*

*TOTAL BIRTHS = live births + late fetal deaths (1e stillbirths)

This indicator, which represents reproductive loss within a given jurisdiction (usually for a specified
year), also reflects the quality of maternal and perinatal health care Thus, 1t has tremendous potential in
mternational comparisons of health system performance

A GLOBAL OVERVIEW OF THE PROBLEM

Although pernatal mortality 1s usually viewed within the context of infant health, 1t 1s important to
acknowledge the contribution of perinatal conditions to the total burden of disease According to Vos
(1997), perinatal conditions are responsible for approximately 7 3% of the total disease burden 1n the
developing world The author notes that the burden of disease (which 1s a function of both death and
disability) associated with perinatal conditions may be attributed largely to permnatal mortahity Asa
result, perinatal conditions should be considered a health service priority

This section presents data on the magnitude of perinatal mortality that highlight its global importance In
addrtion, correlates of perinatal mortality are also discussed
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THE MAGNITUDE OF PERINATAL MORTALITY

Like many other health and social indicators, perinatal mortality disproportionately affects less
developed countries (LDCs), where 98% of perinatal deaths occur each year (WHO, 1996a) Large
variations exist across countries with respect to permatal mortality PMRs range from as low as 5 0 per
1000 total births in some European countries to 130 0 per 1000 total births 1n some African countries
(WHO, 1996a)

Table 1 presents 1996 WHO regional estimates of permatal mortality Asia 1s responsible for 60% of all
perinatal deaths (and births) However, PMRs are highest in Africa, reflecting a higher risk of death
within this region of the world Subsequent sections of this report will discuss factors that may be
responsible for the observed disparity 1n perinatal mortality between regions

Country-specific trends 1n perinatal mortality are unavailable due to the absence of early country-level
estimates One may examine temporal trends 1n perinatal mortality on a regional basis, though the
earliest regional estimates only date back to 1983 There has been very little change 1n levels of perinatal
mortality between 1983 and 1995 The disparity between more developed countries (MDCs) and LDCs
has remained unchanged

**%*SEE APPENDIX A**#*%
(“Comparison of Perinatal Mortality 1983 and 1985")

Permnatal Mortality in Relation to Mortality Occurring at Other Stages in Early Childhood

Global reductions 1n permatal mortality are unimpressive relative to the gains made n post-neonatal and
early childhood mortality The perinate has not been able to reap the benefits associated with the child
survival movement (Costello, 1993) The severity of perinatal mortality as a global problem 1s also
apparent when one examines the proportion of fetal-infant mortality (1 e , deaths occurring between the
22nd or 28th week gestation and the 1st year of life) attributed to stillbirths, early neonatal deaths, late
neonatal deaths, and post-neonatal deaths Table 2 presents regional data on these indicators

In general, at least 60% of fetal-infant mortality occurs by the first week of life, suggesting highest
susceptibility to death during the earliest stages of the fetal-infant period Perinatal mortality accounts
for a higher percentage of fetal-infant mortality in MDCs (41 0%) compared to LDCs (33 4%), which
reflects the fact that infants mn MDCs are at highest risk of death early in hfe In contrast, infants n
LDCs are vulnerable to death throughout the entire first year of life, despite the fact that the risk of death
1s most striking during the perinatal period
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TABLE 1

Regional Comparisons of Number of Perinatal Deaths Percent Contribution to Global Pernatal Mortahty, and Perinatal Mortality Rates

NUMBER OF PERCENTAGE OF PERINATAL HIGHEST PERINATAL
REGION PERINATAL GLOBAL MORTALITY MORTALITY RATE WITHIN
DEATHS(000s) PERINATAL RATE THE REGION
AROUND 1995 DEATHS (PER 1000)
WORLD 7636 - 53 130 (Liberia & Guinea)
~More Developed Countries 155 20% 11 30 (Repubhc of Moldova)
North America 39 05% 9 10 (Canada & U S)
Europe 107 14% 13 30 (Republic of Moldova)
Oceania 10 01% 44 50 (Vanuatu)
—Less Developed Countries 7480 98 0% 57 130 (Liberia & Guinea)
Africa 2404 315% 75 130 (Liberia & Guinea)
Eastern 845 - 76 120 (Somalia)
Middle 337 - 82 90 (Angola & Chad)
Northern 216 -- 43 55 (Sudan)
Southern 89 -- 57 65 (Lesotho)
Western 917 -~ 88 130 (Liberia & Guinea)
Asia 4583 60 1% 53 120 (Afghanmistan)
Eastern 982 - 41 45 (Chma)
South-central 2875 - 66 120 (Afghanistan)
South-eastern 486 -- 37 90 (Lao People’s Dem Rep)
Western 240 -- 44 70 (Yemen)
Latin America & the 483 6 3% 39 95 (Hait)
Caribbean
Caribbean 41 - 49 95 (Hait1)
Central America 138 -- 38 45 (Guatemala)
South America 305 - 39 55 (Bolivia)

Adapted from World Health Organizatton 1996a
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The fetal-infant mortality rate may be a useful alternative to the PMR and the infant mortality rate
(IMR), since reporting and misclassification biases associated with the documentation of deaths make
international comparisons 1n perinatal and infant mortality quite difficult However, the fetal-infant
mortality rate combines mtrinsically different periods in fetal-infant development, periods which also
have different causes of mortality and degrees of mortality risk

Perinatal Mortality as a Function of Maternity Care Coverage

In many contexts there 1s a direct relationship between maternity care coverage and perinatal mortality
As seen 1 Table 3, there 1s a general trend in which increasing maternity care coverage 1s assoclated
with decreasing levels of perinatal mortality

Only 37% of all deltveries m LDCs take place within institutions, highhighting the need to assess
perinatal mortality in both health facilities and the community Although the presence of a trained
delivery attendant at birth 1s important for ensuring safe delivery conditions, 1t 1s not the panacea for
permatal mortality We must be equally concerned with the quahity of maternity care coverage as we are
with its magnitude Quality of care and 1ts relation to perinatal mortality will be discussed 1n subsequent
sections of this report

A substantial portion of perinatal research has been devoted to exploring the relationship between
perinatal mortality and (a) antenatal care utilization and (b) the presence of a tramned delivery attendant at
the birth The correlation coefficients (which may range between -1 [high negative association] and +1
[high positive association]) between perinatal mortality and antenatal care utilization and trained
attendant at delivery are -0 6 and -0 8 respectively, indicating fairly high negative associations (1 e,
perinatal mortality decreases as each of these factors increases)

**%*SEE APPENDIX B and APPENDIX C#***

(“Perinatal Mortality and % Antenatal Care Utthzation” and “Perinatal Mortality and % Trained Attendant at Delivery”)
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TABLE 2

Stages of the Fetal-Infant Period
Regional Comparisons in Percent Contributions to Fetal-Infant Mortality in 1995
(see Appendix D for calculations)

[COLUMN A} [cOLUMN Bj JcoLumn C] JcoLumn D} JcOLUMN E (=C+tD)] JcoLumn Fj [fcoLumn G
TOTAL NUMBER | % FETAL-INFANT | % FETAL-INFANT | % FETAL-INFANT | % FETAL-INFANT | % FETAL-INFANT
OF DEATHS. MORTALITY MORTALITY MORTALITY MORTALITY MORTALITY
REGION LATE FETAL ATTRIBUTED TO ATTRIBUTED TO | ATTRIBUTED TO ATTRIBUTED TO ATTRIBUTED TO
PERIOD STILLBIRTHS EARLY PERINATAL LATE NEONATAL | POST NEONATAL
THROUGH THE (SB*) NEONATAL DEATHS DEATHS (LNND) DEATHS
1ST YR OF LIFE DEATHS (SB + ENND)
(ENND**)

WORLD 12,909 224 33 5% 25 7% 59 2% 13 7% 27 2%
MORE DEVELOPED 214,198 41 0% 314% 72 4% 13 4% 14 2%
COUNTRIES

LESS DEVELOPED 12,679,280 33 4% 25 6% 59 0% 13 7% 27 3%
COUNTRIES

AFRICA 4,091,756 333% 25 5% 58 8% 6 1% 352%

ASIA 7,803,466 332% 25 5% 58 7% 17 9% 23 4%
EUROPE 148,650 40 7% 312% 71 9% 13 2% 14 9%
LATIN AMERICA & 816,726 335% 25 7% 59 2% 112% 29 7%

THE CARIBBEAN

NORTH AMERICA 53,049 41 6% 319% 73 5% 17 1% 9 4%
OCEANIA 18,884 30 0% 23 0% 53 0% 35% 43 6%

*Stillbirth(SB)= late fetal loss (after 22nd week [ICD-10 definition] or 28th week [ICD-9 defimtion] gestation)
**Early neonatal death (ENND)= death occurring between birth and the 7th completed day of life

Adapted from WHO 1996a Population Reference Bureau 1996
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TABLE 3
Global and Regional Estimates
of the Percentage of Institutional Deliveries and Delveries with Tramed Attendants (around 1996)

REGION INSTITUTIONAL TRAINED ATTENDANT AT PMR
DELIVERIES (%) DELIVERY (%) per 1000

WORLD 46 57 53
MORE DEVELOPED 98 99 11
COUNTRIES*
LESS DEVELOPED 40 53 57
COUNTRIES
AFRICA 36 42 75
Eastern 32 34 76
Middle 41 42 82
Northern 39 63 43
Southern 76 79 57
Western 32 34 88
ASIA* 37 53 53
Eastern* 54 86 41
South-central 26 34 37
South-eastern 33 53 66
Western 57 68 44
LATIN AMERICA/ 71 75 39
THE CARIBBEAN
Caribbean 70 71 49
Central 58 65 38
South 78 80 39
NORTH AMERICA 99 99 11
EUROPE 97 98 13
OCEANIA* 49 52 44
* Regional estimates exclude Japan Australia and New Zealand These countries are included in the total for more
developed countries

Adapted from WHO 1996a and WHO, 1996d
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CAUSES AND CORRELATES QF PERINATAL MORTALITY
Information presented 1n this section 1s based upon data compiled by WHO (1996a) and selected

epidemiologic studies from the current perinatal mortality literature

xx#*SEE APPENDIX E****
(“Summary Matrices for Institution-Based, Community-Based, and Multisample Perinatal Mortality Studies)

Generally speaking, perinatal mortality results from a myriad of health care and biomedical causes
classified as fetal/neonatal, maternal, and obstetric (WHO, 1996a)

FETAL/NEONATAL

. Complications of Preterm Birth

L] Asphyxia

° Congenital Malformations

° Infection

MATERNAL

° Anemia and Poor Maternal Nutritional Status
° Hypertensive Disorders of Pregnancy

° Obstructed Labor

L Maternal Infections

OBSTETRIC

] Inadequate/Inappropriate Newborn Care

] Unhygienic Medical Practices

L] Poor Medical Management of Pregnancy, Labor and/or Delivery Complications

The perinatal mortality literature often addresses fetal/neonatal, maternal, and obstetric causes of death
as mutually exclustve However, their interrelatedness should be apparent, since what affects the
mother's health often has sertous implications for her baby's health Of the aforementioned categories,
permatal mortality studies explore obstetric causes of perinatal death the least This is partially due to the
fact that the majority of births in LDCs occur outside of hospitals (WHO, 1993) As a result, the nature
and quality of labor, delivery, and postpartum practices within the community remain relatively
undocumented Obstetric causes of death warrant research attention, since healthy babies and babies
with medical complications fall prey to inadequate and inappropriate care, often resulting in perinatal
death Although babies may die of specific conditions (e g , asphyxia), obstetric care should be regarded
as a contributory factor

Fetal/Neonatal Causes of Permatal Death

The three leading fetal/neonatal causes of perinatal death are (1) complications of preterm birth (PTB),
(2) birth asphyxia, and (3) bacterial infections These causes apply primarily to the early neonatal period,
which 1s responsible for 3 3 million of the 7 6 million global perinatal deaths Causes of stillbirths are
largely unknown (WHO, 1996a) Limited data on stillbirths are partially due to difficulties n
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documenting stillbirths 1n the developing world For example, 1n many societies, 1t 1s not culturally
acceptable to acknowledge a birth until 1t has survived the critical period of the first week of life
(Costello, 1993) In addition, few studies distinguish between a fresh stillbirth (1€, a fetus that has been
dead for less than 12 hours) and a macerated stillbirth (1 e , a fetus that has been dead for longer than 12
hours) (Hoverd & Brown, 1986) However, these two types of stillbirths are manifestations of different
underlying and contributory factors Making the fresh-macerated distinction and, more importantly,
documenting the age at death (for both stillbirths and early neonatal deaths) may improve our ability to
identify probable causes and correlates of perinatal mortality

Complications associated with PTB, or birth “less than 37 completed weeks (less than 259 days) of
gestation” (WHO, 1992a 1236) 1s the most common fetal/neonatal cause of perinatal death Preterm
barth 1s associated with low birth weight (LBW), or weight at birth “less than 2500 g (up to, and
including 2499 g)” (WHO, 1992a 1236) A preterm LBW mfant 1s also called “premature ” WHO
(1992b) estimates that 70-80% of neonates without congenital malformations die from conditions related
to prematurity

Despite its association with PTB, LBW 1s not a direct cause of perimatal mortality, though 1t predisposes
the neonate to conditions that jeopardize survival during the neonatal period (WHO, 1996a) For
example, LBW infants are particularly vulnerable to hypothermia (1 e , extreme loss of body heat)
Limited data are available on the incidence of hypothermia, nor do we know the proportion of neonatal
deaths due to hypothermia (WHO, 1996b) However, 1t 1s speculated that hypothermia 1s a major
contributory cause of neonatal deaths among LBW mfants (WHO, 1992b)

As seen n Table 4, LBW prevalence varies substantially across regions

TABLE 4
Estimated 1990 Low Burth Weight (LBW) Prevalence (%), By Region
COUNTRY REGIONAL LBW PREVALENCE
PMR (%)
(per 1000)
WORLD 53 17%
MORE DEVELOPED COUNTRIES 11 7%
LESS DEVELOPED COUNTRIES 57 19%
AFRICA 75 15%
Asi4 53 21%
LATIN AMERICA 39 11%
NORTH AMERICA 9 7%
EUROPE 13 6%
OCEANIA 44 20%

Adapted from WHO 1996a and WHO 1992b
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In general, low LBW prevalences are associated with low PMRs However, the countries with the
highest LBW prevalences (Asia and Oceania) do not have the highest PMRs Although LBW puts
infants at increased risk of perinatal death, perinatal mortality also occurs among normal birth weight
infants This evidence suggests that perinatal mortality should be largely preventable with appropriate
maternal and perinatal health services, since normal birth weight infants are generally regarded as having
the highest viability Nevertheless, addressing conditions in the mother that often result n LBW (e g,
sexually transmitted diseases, micronutrient deficiencies, low prepregnancy weight, and low weight gain
during pregnancy) will help to reduce the number of highly susceptible infants at birth Ths, n turn,
would place less strain on the medical system to treat LBW infants suffering from conditions that are
known to increase their risk of perinatal death

In an effort to tailor services that will be most effective in reducing perinatal mortality, 1t 1s necessary to
distinguish between LBW due to preterm birth (PTB) and LBW due to intrauterine growth retardation
(IUGR) Within the developing world, TUGR accounts for most of LBW, whereas PTB predominates m
MDCs (Kramer, 1987) Although few studies distinguish between PTB and TUGR, these two conditions
have very different etiologies (Kramer, 1987) The absence of data specific to these two conditions 1s
partially due to the shortcomings of current methods of gestational age assessment For example,
duration of gestation 1s often determined using the first day of the last menstrual period as the starting
point (WHO, 1992a) However, many women cannot accurately recall the exact dates of their menstrual
period As a result, length of gestation cannot be determined with any degree of consistency

In addition to problems 1n determining length of gestation, no standard defimition exists for [UGR
Kramer (1987) notes that the following definitions are commonly used (1) birth weight less than the 5th
or 10th percentile for gestational age, (2) birth weight less than 2500g and gestational age of at least 37
weeks, and (3) birth weight less than two standard deviations below the mean value for gestational age
Given the multiple definitions that exist to describe IUGR, and the degree of error associated with
gestational age assessment, 1t 1s not very feasible to study growth retardation within and across contexts

In addition to differences n the consistency of their definitions, there 1s also evidence to suggest that the
management and prognosis of preterm and growth-retarded infants differs substantially Regardless of
the prevalences of PTB and IUGR within a particular population, preterm infants generally have a higher
risk of perinatal death than growth-retarded infants (WHO, 1996a) For example, Barros et al (1992)
discovered that preterm infants were 13 times more likely to experience a perinatal death than infants of
appropriate birth weight and gestational age, and twice as hkely to experience a perinatal death as
growth-retarded infants

The PTB-IUGR distinction becomes even more salient when developing medical interventions With
respect to the management of conditions, work by Bartlett et al (1991a) suggests that medical
interventions to reduce mortality due to lethal 1llnesses and infections are less effective in preterm infants
than 1n term normal birth weight and term LBW infants Therefore, there 1s a need to identify
approaches specific to the management of the preterm infant 1n order to impact perinatal mortality
Treating all LBW nfants as a homogeneous group will do little to reduce perinatal mortality

In addition to complications of PTB, other common causes of perinatal death include birth asphyxia and
birth trauma Although preterm infants are susceptible to asphyxia and trauma, these conditions are
symptomatic of poor labor and delivery care, and often arise from obstetric complications such as
malpresentation, abruptio placentae, and prolonged or obstructed labor (WHO, 1996a) Thus, 1t 1s likely
that improvements 1n the quality of care will have the greatest impact in reducing perinatal deaths due to
asphyxia The following section provides evidence from the literature that highlights the need to direct
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our programmatic and research attention to quality of care

Obstetric Causes of Permatal Death

Relative to conventional risk factors and causes of death (e g , maternal and fetal characteristics and
conditions), the relationship between perinatal mortality and the nature and quality of obstetric care 1s
largely overlooked However, as an icreasing number of births are being exposed to medical
interventions, the 1ssue of quality of care moves to the forefront Inappropriate intervention, and not just
the absence of timely obstetric care, contributes to permnatal mortality

As stated earlier, reported causes of perinatal death such as birth asphyxia, birth trauma, and sepsis are
suggestive of poor obstetric care (WHO, 1996a) In addition, other conditions such as hypothermia also
speak directly to the quality of immediate newborn care In a community-based study i Guatemala,
Bartlett et al (1991b) found that fetal malpresentation, premature rupture of membranes, and prolonged
labor were significant contributors to intrapartum and one-day mortality The authors also 1dentified
appropriate intervention during labor as an important mediating factor Also, traditional birth
attendants (TBAs) within the study population demonstrated an nability to detect and refer obstetric
complications 1n a timely manner Thus, mistimed, inadequate, and mappropriate obstetric care were
major contributors to perinatal death within this population

Based upon results from another community-based study of home deliveries 1n rural Tanzania, Walraven
et al (1994) concluded that deliveries supervised by untrained barth attendants were more likely to resuit
m perinatal death Although the authors were unable to assess the specific contributions of inappropriate
obstetric care and poor referral systems to perinatal outcome, they speculated that improvements 1n these
two areas would have a dramatic impact on perinatal mortality within the community Thus there 1s a
need to 1mprove access to care, and to ensure that women and infants i need of med:cal attention
recerve 1t in a timely manner However, there 1s also a need to train formal and informal health care
providers 1n the proper use of medical interventions and technology (e g , the bag and mask apparatus
used to resuscitate newborns), 1n order to avoid mnstances of perinatal death due to medical
mismanagement and improper medical intervention (WHO, 1996b)

Case Study #1 highhghts an analysis by Bobadilla (1988) that explored the relationship between quality
of perinatal medical care and perinatal mortality in Mexico City, Mexico Bobadilla’s work as described
in Case Study #1 made a substantial contribution to the literature by quantifying the structure, process,
and outcome of perinatal medical care Study results also highlighted important areas that warrant
specific attention 1n future quality of care studies In studying quality of care, one must decide whether
the focus 1s on the antenatal period, the labor and delivery period, or both This decision must reflect the
nature of perinatal mortality within the target population (e g , a high proportion of macerated stillbirths
warrants programmatic attention during the antenatal period) The findings from this institution-based
study, though representative of deliveries taking place in Mexico City, may not be generahizable to other
contexts where home deliveries predominate The author chose to exclude macerated stillbirths from this
analysis, stating that they generally take place prior to hospital admission and are therefore non-
preventable at the hospital level Unlike macerated stillbirths, which are a greater reflection of events and
conditions occurring during the antenatal period, fresh stillbirths and early neonatal deaths center
primarily around labor, delivery, and immediate postpartum Thus, fresh stillbirths and early neonatal
deaths are more amenable to hospital intervention

With respect to quality of care research, the fresh-macerated distinction may not be as feasible or
relevant in other contexts for two reasons First, most deliveries in the developing world occur outside of
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hospitals, in comparison to Mexico City, where approxmmately 87% of deliveries take place in hospitals
(Bobadilla, 1988) As a result, it may not be feasible to disentangle types of stillbirths when 1t 1s already
difficult to ascertain the overall magnitude of stillbirths (regardless of type) Second, in Africa and other
regions where syphilis prevalence 1s high, infectious diseases contribute to the occurrence of macerated
stillbirths (which account for a large portion of permatal mortality) Thus, timely intervention during the
antenatal period to detect and treat infectious diseases such syphilis may have a substantial impact on
perinatal mortality in these contexts Exclusion of macerated stillbirths in areas of high infectious
disease prevalence would overlook a critical component of perinatal mortality
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CASE STUDY #1 MEXICO
Bobadilla JL (1988)
Quality of Perinatal Medical Care in Mexico City
An Epidemiological Study on the Effects of Medical Care Quality on Perinatal Mortality

Bobadilla (1988) conducted a case-control study to determine the net contribution of vanations in quality of
permatal care on the permatal mortality rate (PMR) in Mexico City In order to assess the quality of permatal
care, the author collected data on various levels (1) the hospital, (2) the health agency [to assess the structure of
services], and (3) the mdividual [to assess the process of perinatal care, and the outcome (permatal mortality)]
There are three health schemes in Mexico City the public assistance scheme, the social security scheme and the
private hospital scheme The author selected the health agencies with the largest number of annual births from
each scheme, yielding a total of 25 hospitals (four private hospitals, seven public assistance hospitals, and 14
social security hospitals) i the hospital sample Detailed questionnaires were admimstered to hospital
admmistrators and obstetric and neonatal ward doctors and nurses The questionnaire covered 1ssues such as
general hospital characteristics and size, material resources and technology, organization, and human resources,
and 1t was used to assess the structure of each of the hospitals

Individual-level data were based upon three methods a case-control study (to assess the relationship between
pernatal mortality and the process of perinatal care), a census of births (which provided the samphng frame for
the case-control study and birth weight-specific rates for each hospatal), and a neonatal follow-up of all infants
discharged before the 7th day of Iife (to ensure 1dentification of all neonatal deaths, wrrespective of place of
death) Cases (n=983) were babies born at the hospitals who died during the permatal period Controls (n=3,599)
were selected from among hospital-born babies who survived beyond the 7th day of life Macerated stillbirths,
multiple births, babies <1000g, and babies with congenital anomalies were excluded from the analysis Subjects
were mterviewed using a standardized, precoded questionnaire Because birth weight 1s related to both permatal
mortality and quality of care, subjects were stratified into a normal birth weight group (1 e , 2500g or more) and
low birth weight group (1 e, 1000-2499g) Mortality rates standardized for birth weight were used to assess the
quality of permatal medical care

RESULTS

During the 14-week study period, there were 32,701 births and 983 permatal deaths (PMR= 30 1 per 1000,
stillbirth rate=14 1 per 1000, early neonatal mortality rate=16 0 per 1000) PMRs were 20 times higher among
LBW nfants than normal birth weight infants (202 2 per 1000 versus 9 8 per 1000) There was little variation in
birth weight distribution across hospitals Quality of permatal medical care was shown to affect the PMR (as
measured by mortality ratios standardized for birth weight), even when controlling for biological and social
factors Qualty of care, which was lowest m the private hospitals and highest n the public hospitals, was also a
reflection of medical staffing ratios (1 €, the mix of various types of tramed medical personnel), and not the
actual number of physicians Cesarean section rates, medical staffing ratios, and antenatal care were not related to
stillbirths  In contrast, content and quality of antenatal care had a moderate effect on early neonatal mortality,
and lower medical staffing ratios were associated with lower levels of standardized early neonatal mortality
Number of ANC wvisits had no positive association with rates of stillbirth or early neonatal death

Given these results, the author concludes that quality of permatal medical care 1s related to perinatal mortality
Standardized PMRs are sensitive mdicators of quality of care, and exclusion of non-preventable deaths (e g,
macerated stillbirths and babtes <1000g) improves the sensitivity of the PMR The stillbirth rate 1s a less sensitive
mdicator than the early neonatal mortality rate Based upon observed differences 1n the correlates of stllbirths
and early neonatal deaths, the author also concludes that, when possible, studies on the quality of perinatal
medical care should disaggregate perinatal mortality into stillbirths and neonatal deaths, since failure to do so
may underestimate the effects of structure and process factors
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MATERNAL HEALTH AND PERINATAL MORTALITY

Because numerous aspects of the mother are related to perinatal outcome, an entire section of this report
1s devoted to exploring the relationship between maternal health and perinatal outcome This section
presents information on maternal risk factors for PTB and [UGR, maternal nutritional status, STD
mfection, and malaria infection

Maternal Risk Factors for PTB and IUGR
Fetal and neonatal conditions such as PTB and IUGR are highly dependent upon maternal health status
Tables 5 and 6 present maternal risk factors for [IUGR and PTB, respectively

TABLE 5
INTRAUTERINE GROWTH RETARDATION Maternal Risk Factors (listed in order of importance)

DEVELOPING COUNTRIES

DEVELOPED COUNTRIES

LARGE IMPACT ON IUGR

low energy mtake

cigarette smoking

low weight gain

low energy mtake

low prepregnancy weight

low weight gain

short stature

low prepregnancy weight

non-white race

INTERMEDIATE IMPACT ON IUGR

malaria primiparity
female sex female sex
primiparity short stature

non-white race

SMALL IMPACT ON IUGR

maternal low birth weight

maternal low birth weight

prior history of low birth weight

prior history of low birth weight

general morbidity

general morbidity

small paternal size

other

13

SOURCES Berendes 1993 Kramer 1987
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TABLE 6
PRETERM BIRTH Maternal Risk Factors
(histed in order of importance)

DEVELOPING COUNTRIES DEVELOPED COUNIRIES
low maternal weight cigarette smoking
history of preterm births tistory of preterm births
history of spontaneous abortions history of spontaneous abortions
low maternal weight
exposure to diethylstilbestrol in utero

SOURCES Berendes 1993 Kramer 1987

Comments on Berendes’ List of Risk Factors for IUGR and PTB

Maternal health, history (e g, prior LBW baby), and behavioral factors (e g , cigarette smoking) seem
plausible as contributors to PTB and [UGR However, the mechanisms of other factors such as race and
infant sex seem less clear

RACEANDIUGR The impact of non-white race on TUGR 1s ambiguous, particularly for the developing world,
where the majority of societies are of non-white racial/ethnicorigin The classification of white versus non-
white 1n developing countries 1s not documented in the literature Therefore, 1t 1s unclear to which
racial/ethnic groups the term “non-white” refers Among MDCs, non-white groups often include Hispanics
and Blacks 1n the United States, West Indians, Indians, and Pakistanis in the United Kingdom, and West
Indians and North Africans in France (Kramer, 1987) However, studies that cite race and ethnicity as
determining factors for [IUGR have not adequately controlled for bonafide risk factors such as maternal
height, pre-pregnancy weight, and caloric intake” (Kramer, 1987)

SEXANDLBW _Consideration of female sex as a risk factor for LBW also raises questions, since it imphes
a genetic (1 € , gender-based)componentto risk of death It 1s a well known fact that women generally weigh
less than men Therefore, 1t should not be surprising that female infants have lower birth weights than male
infants and are more susceptible to perinatal mortality

Maternal Nutritional Status and Permatal Mortality

Poor nutritional status 1s a major contributor to medical conditions arising 1n the mother during pregnancy
(e g, anemia, hemorrhage), which, in turn, result in perinatal outcomes such as PTB, IUGR, and LBW
(Kramer, 1987) Although sociodemographicfactors and a history of poor pregnancy outcomes should not
be 1gnored for their impact on mortality, poor maternal nutritional status 1s one of the most amenable health
correlates of poor pregnancy outcome The vast majority of nutritional studies have observational study
designs and relatively small sample sizes, however, studies from as early as the 1960s cite associations
between maternal nutritional status and poor pregnancy outcome Nutritionalstudies tend to select outcomes
such as LBW, PTB, and IUGR, few have explored the direct link between maternal nutritional status and
perinatal mortality
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A large portion of the pregnancy literature 1s devoted to maternal anemia Maternal anemia 1s a broad term
that applies to both anemia during pregnancy and anemia among non-pregnant women of reproductive age
(Sloan & Jordan, 1992) Anemia prevalences among pregnant women range across countries from 8% to
94% (Sloan & Jordan, 1992)  Iron deficiency is the leading cause of anemia worldwide, however,
deficiencies in other micronutrientssuch as vitamin B12 and folate also contribute to anemia (WHO, 1992¢)
In addition, conditions such as hookworm infestation, malaria, and AIDS, which are prevalent in many
LDCs, may also result in anemia (WHO, 1991)

With respect to pregnancy outcomes, anemia has been linked to stillbirths, LBW, and PTB  Kessel et al
(1985) collected data on 36,611 singleton deliveries 1 Indonesia and discovered that 42% of mothers who
gave birth to LBW infants were anemic Llewellyn-Jones (1965) found that maternal anemia resulted in a
disproportionatelyhigh stillbirth rate as well as an increase in prematurity The investigatoralso discovered
that 65% of patients 1n the study (N= 73,048) showed signs of hookworm infestation, and the lgher the
proportion of hookworm ova found m the stool, the more severe the iron deficiency anemia Thus, when
assessing the impact of anemia on pregnancy outcome, 1t 1s important to also examine other conditions
(namely, infectious diseases) that compromise the nutritional and health status of the mother and her baby

Sexually Transmitted Diseases (STDs) and Perinatal Mortality

Sexually transmitted diseases (STDs) are disease burdens for the general population, however, they are
particularly salient to the discussion of perinatal mortality and pregnancy outcome STD mfections such
as gonorrhea and herpes may indirectly increase the risk of perinatal death by increasing the occurrence
of conditions such as PTB (Brunham & Plummer, 1990) STDs may also be direct causes of permatal
death, as seen 1n the relationship between untreated maternal syphilis and macerated stillbirth
(McDermott et al, 1993) In addition, subclinical intrauterine infections (e g , chorioamnionitis) have
been hinked to PTB and stillbirths (Axemo et al , 1993) Table 7 outlines the major STD microbial agents
and their associated impact on pregnancy outcome

TABLE 7
STDs and Thewr Association with Poor Pregnancy Outcomes

STD PREGNANCY-ASSOCIATED DISEASE

N gonorrhea prematurity

septic abortion

ophthalmia

postpartum endometritis

C trachomatis ophthalmia

pneumonia

postpartum endometritis

T pallidum spontaneous abortion

stillbarth
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STD PREGNANCY-ASSOCIATED DISEASE
congenital syphilis
H ducrey: NONE KNOWN
Human immunodeficiency virus (HIV) prematurity
stillbirth
permatal HIV
Human paptlioma virus (HPV) laryngeal papillomatosis

Herpes simplex type 2 (HSV-2) neonatal HSV
prematurity

Hepatitis B virus (HBV) permatal HBV

SOURCE Brurnham & Plummer 1990

Despite the vast number of STDs that contribute to adverse pregnancy outcomes, syphilis appears most
frequently 1n the perinatal mortahty literature The mother may transmit syphilis to the fetus as early as
the 9th week of gestation, though adverse consequences are rarely detected before the 16th week (Islam,
1996) In addition to being a major cause of poor pregnancy outcome in developing countries,
congenital syphilis has recently resurfaced among disadvantaged subpopulations in industrialized
countries due to poor antenatal care utilization (Islam, 1996)

As seen 1n Table 7, common outcomes of untreated syphilis infection 1n the mother are macerated
stillbirth, spontaneous abortion, preterm birth, and delivery of an infant with clinical symptoms of
congenital syphilis Of all the regions, the toll of maternal syphilis infection n Africa 1s particularly
striking High infectious disease prevalence accounts for part of the observed disparity in perinatal
mortality between Africa and other regions of the world For example, approxmmately 30% of all
perinatal mortality in Zambia may be attributed to syphilis in pregnancy, in Ethiopia, syphilis 1s
recogmzed as one of the top four causes of perinatal death, and 1n a study 1n Zimbabwe, 63% of 19
consecutive stillbirths were delivered by women mnfected with syphilis (Islam, 1996) Unfortunately,
comparable data from Latin America, Asia and the Pacific are unavailable, though it 1s speculated that
the prevalence of syphilis among pregnant women 1s also quite high within these regions (Islam, 1996)
Case Study #2 highlights an analysis by McDermott et al (1993) that explored the association between
active syphihis infection in the mother and selected fetal-infant outcomes

Despite the wide and overlapping confidence intervals associated with the risk estimates, Case Study #2
illustrates a strong association between maternal syphilis and poor pregnancy outcome, 1n particular,
macerated stillbirths These findings suggest that within high syphilis prevalence areas, there 1s the
potential to reduce permatal mortality through the prevention, timely detection, and treatment of syphihis
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CASE STUDY #2 MALAWI
McDermott JM, Steketee R, Larsen S and J Wirima (1993)
Syphilis-associated Permatal and Infant Mortality in Rural Malaw:

McDermott et al (1993) explored syphilis-associated pernatal and mfant mortality between 1987 and 1990 m
Mangochi District, Malaw: using longitudinal data from a malaria chemoprophylaxis study The study team
recrurted consecutive pregnant women who attended four selected antenatal chinics  This study 1s population-
based because antenatal care coverage mn Malaw1 1s 93%

The women were followed-up throughout their pregnancies and once every two months for approximately one
year post-delivery Although these women received routine antenatal care (1 ¢ , tetanus toxord immunization, iron
supplementation, and malaria chemoprophylaxis), routine syphilis screening was not available through the clinic
system Blood specimens that were mitially obtained during the antepartum period and delivery to test for
malaria were stored and later tested for sypmhs In this analysis, women with active syphihs (antibody titre >

1 8) were compared to non-syphilitic women The following variables were included in the multivariate analysis
syphilis, late antenatal care, home delivery, nulliparity, maternal age <18 years, low SES, 1illiteracy, clinic site,
smokmg, alcohol consumption, haematocrit <21% at enrollment, and peripheral Plasmodium falciparum (1€,
malaria) parasite density >2000 at enrollment In assessing poor pregnancy outcomes, the referent group was live
birth survivors of the post-delivery period that was considered as the outcome (e g , ive births were the reference
group for stillbirths, and live births who survived the 7th day of life were the reference group for early neonatal
deaths)

RESULTS

A total of 3,591 HIV-negative mothers of singleton babies were included n this analysis The prevalence of
active syphilis within the study population was 3 6% Women with confirmed active syphilis mfection
experienced a substantially mcreased risk of adverse pregnancy outcome, with the greatest impact observed for
macerated stillbirths (OR=18 07, 95% confidence interval 7 32, 44 64) Other associations included the
followng stillbirths (OR=10 89, 95% confidence mterval 6 61, 17 93), fresh stillbirths (OR=7 72, 95%
confidence mterval 3 05, 19 53) The population attributable risks for syphilis were as follows 26% for
stillbirths, 21% for permatal mortality, 11% for neonatal mortahity, 5% for postneonatal mortality, and 8% for
mfant mortality The authors also observed an impact of syphilis during the late neonatal and postneonatal
periods

Based upon this analysis, the authors conclude that there 1s tremendous potental for syphilis prevention m sub-
Saharan Africa In high prevalence areas, efforts must include antenatal syphilis screening usmg rapid tests and
treatment during the first visit

Apart from syphilis, much of what we know regarding the association between STDs and adverse
pregnancy outcomes 1s based primarily upon research from more developed countries However, small
sample sizes have been responsible for inconclusive findings regarding other STDs Generally speaking,
both gonococcal and chlamydia infections have been linked to premature rupture of membranes, preterm
birth, and LBW (Elliot et al , 1989, Gravett et al , 1986, Martin et al , 1982), few studies have looked at
perinatal mortality directly

One U S study (Gravett et al , 1986), 1dentified bacterial vaginosis as a significant contributor to poor
pregnancy outcomes In this study, bacterial vagimosis (study prevalence 19%) was associated with
premature rupture of membranes (adjusted OR= 2 0, 95% confidence interval 11,3 7), preterm labor at
less than 37 weeks gestation (adjusted OR=2 0, 95% confidence interval 1 1,3 5), and ammiotic flmd
infection (adjusted OR=2 7, 95% confidence mterval 1 1,6 1), but not LBW Rusk estimates were
derived from a multiple logistic regression analysis which included preterm labor <34 weeks, preterm
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labor <37 weeks, premature rupture of membranes (<37 weeks), LBW, and amniotic fluid infection The
influence of bacterial vaginosts persisted even when controlling for chlamydia infection, which 1s also
linked to the aforementioned conditions

A small number of developing country studies have explored the roles of gonorrhea and chlamydia in
determmning pregnancy outcome The following two case studies present data from LDC research

CASE STUDY #3 KENYA
Elliot B, Brunham RC, Laga M, Piot P, Ndinya-Achola JO, Maitha G, Cheang M and FA Plummer (1989)
Maternal Gonococcal Infection as a Preventable Risk Factor for Low Birth Weight

Elhott et al (1989) conducted a case-control study 1n an urban maternity hospital in Nairobi, Kenya to determine
the association between preterm barth and the following STD pathogens N gonorrhoea C trachomatis T
pallidum, U urealyticum, M hominis, group B streptococci, bacterial vaginosis, and human immunodeficiency
virus (HIV) The hospital, where 25-30% of all deliveries i Nairobi take place, serves low-risk pregnancies
Most women delivering at the hospital are of low socioeconomic status

In this analysss, cases (n=166) included mothers of singleton live-births who were LBW (1 e, < 2500¢) and who
were clinically diagnosed as preterm (1 e , gestational age < 36 weeks) Controls (n=175) were mothers of
singleton hive-births who weighed >2500g or who had an estimated gestational age of >36 weeks and were
already enrolled m a concurrent study on the prevention of ophthalmia neonatorum Women who had multiple
births, cesarean sections, or induced labor for reasons other than premature rupture of membranes (defined by the
authors as “rupture before the onset of painful labor, regardless of gestational age™) were excluded from this
study Specially tramed nurse midwives and medical students conducted structured mterviews with the mothers
and collected specimens for STD screenmg  Specimens were collected within 24 hours of delivery and at the 7th
day post-dehvery

RESULTS

Although cases and controls were comparable in terms of gravidity, parity and cortal frequency, cases were
younger and more likely to be single than controls Cases and controls did not differ significantly with respect to
any of the microorganisms except N gonorrhoeae (OR= 3 23, 95% confidence mnterval 125,8 37) The
prevalence of maternal gonococcal infection was 3 8% 1n controls and 11 0% m cases Other variables that were
associated with prematurity in the univariate analysis (age, mantal status, hypertension, rupture of membranes,
and gonococcal infection) were included in the multivariate analyses For the multivanate analyses, the authors
report that mfection with N gonorrhoeae was associated with a five-fold mcrease n the risk of preterm birth
(adjusted OR=5 31, 95% confidence interval 157,17 94), controlling for age, rupture of membranes, and
hypertension

The authors note that although prior studies have found a strong correlation between maternal gonorrhea and
premature rupture of membranes, this study indicates that the two are mdependent correlates of prematurity
Gonorrhea and premature rupture of membranes accounted for up to 51% of prematurity within the study
population, and the authors speculate that control of maternal gonococcal infection may reduce prematurity by
14% They also speculate that failure to observe associations between prematurity and the other STD microbial
agents (1n particular, C trachomatis and bacterial vagimnosis) in this study 1s due to the fact that prior studies were
conducted in low gonorrhea prevalence areas As a result, the absence of a strong determmant of prematurity
such as gonorrhea allowed weak determmants (namely chlamydia and bacterial vaginosis) to emerge as dommant
predictors of prematurity

Case Study #3 1s one of the few studies that have explored the relationship between STDs and pregnancy
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outcome 1n a developing country Although the investigators did not assess the direct impact of STDs on
perinatal mortality, they did contribute to the body of evidence suggesting a strong association between
gonorrhea and PTB However, there 1s a potential bias i using individuals selected for the purpose of
another study Controls in the above analysis were 1n an ophthalmia neonatorum prevention trial
Ophthalmia neonatorum 1s an outcome of both gonorrhea and chlamydia mnfection, and 1t 1s possible that
the use of controls from a trial that 1s related to the risk factor of interest may bias study results For
example, in the above case study, women who were concurrently enrolled 1n the ophthalmia neonatorum
prevention study may have been infected with gonorrhea and chlamydia, and they may have received
treatment as a precautionary measure agamst ophthalmia neonatorum Although the nvestigators did not
observe differences between cases and controls on maternal history factors, they may have also differed
on other dimensions such as general health status, health care seeking behavior or health awareness, as a
result of possible selection bias

CASE STUDY #4 INDIA
Tewai S, Setta V, Gulat1 N and H Lal (1995)
Chlamydia Trachomatis Infection A Cause for Preterm Birth and High Perinatal Loss

Tewar etal (1995) explored the relationship between chlamydia and unexplained preterm birth (PTB) and
perinatal death In this study, two groups of patients were selected from a labor wardat PT BD SMC m
Rohtak, India 64 women with unexplamned PTB n Group 1 and 20 women with normal, term deliveries in Group
I Subjects were matched on age, parity, height, weight, nutritional status, and socioeconomic status Women
with apparent mfection or antibiotic treatment within the preceding four weeks were excluded from the study
(chlamydia infection status was determined using the enzyme linked immunosorbent assay [ELISA] technique)

RESULTS

The prevalence of chlamydia infection within Group I and Group Il was 40 6% and 15 0%, respectively Within
Group I, the authors observed a highly statistically significant association (p< 0 001) between pernatal mortahty
and chlamydia infection perinatal death resulted in 46 2% of delivenies to mothers with positive test results,
compared to 10 5% of deliveries among seronegative mothers Among Group I women with chlamydia (n=26),
84 6% delivered prior to week 33 and 80 8% delivered babies <1 5 kg In comparison, 65 8% of non-infected
Group I mothers delivered prior to week 33 and 42 1% had babies <1 5 kg

Based upon these results, the authors conclude that a causal relationship exists between chlamydia mfection and
unexplamed PTB, and that severity of infection may be related to birth weight, gestational age, and perinatal loss
|

Although the above case study also contributes to the general body of knowledge regarding STDs and
pregnancy outcome in LDCs, the authors neither acknowledged nor controlled for the presence of other
infections For example, Elliot et al (1989) note that studies reporting associations of chlamydia and
bacterial vagiosis infections with prematurity were conducted i low gonorrhea prevalence areas As a
result, diseases such as chlamydia, which are weak predictors of poor pregnancy outcome, appear to
more strongly predict adverse pregnancy outcomes due to the absence of gonorrhea within those
populations In addition, the investigators only reported data related to pregnancy outcome for women 1n
Group I (1 e, those women who experienced an unexplained preterm birth)

The mnvestigators i Case Study #4 also failed to discuss the possible role of maternity care m
determining these outcomes, nor did they control for potential non-disease confounders (e g , health care
utilization) to the relationship between chlamydia and perinatal mortality In addition, although Groups I
and II were matched on selected sociodemographic, history, and anthropometric factors, the authors did
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not mention what nutritional factors were controlled for (e g , anemia, which 1s also Iinked to LBW), nor
did they state the sensitivity and specificity of the screening test used to determine chlamydia infection

status

The scarcity of STD data 1n the perinatal mortahty literature 1s partly attributable to the fact that STD
diagnostic and screening tests vary in sensitivity and specificity These tests are usually expensive to
conduct, and they rely upon making contact with the pregnant woman during the earher stages of
pregnancy Although the above case studies from Malawi, India, and Kenya highlight the nfluence of
STDs in determining pregnancy outcome, they do not shed light on appropriate timing of intervention
(e g, latest possible stage during pregnancy to intervene in order to reduce adverse pregnancy outcomes
due to STDs), nor did they all control for critical confounders (e g , nutritional status) to the relationship
between STDs and pregnancy outcome

The need for developing country research n the area of STDs and pregnancy outcome cannot be
overemphasized Although studies from MDCs indicate associations between selected STDs and poor
pregnancy outcome, the incidence and prevalence of these infections among pregnant women are low
relative to those in LDCs In addition, most MDCs have devised means of systematically detecting and
treating pregnant women with such infections (WHO, 1991) Wrthout empirical data from developing
countries, we are unable to estimate the impact of STD control during pregnancy on pregnancy outcome,
and more specifically, on permatal mortality (WHO, 1991)

Maternal Malara Infection

Apart from STDs, malaria 1s the only other infectious disease that receives attention 1n the perinatal
mortality literature Although findings from studies (McDermott et al , 1996, Taha & Gray, 1993,
Ibhanesebhor & Okolo, 1992) do not suggest a direct association between malana and perinatal
mortality, placental malaria infection does appear to increase the risk of LBW However, when time of
death and timing of malania attack were assessed, Taha and Gray (1993), observed a slightly increased
risk (OR=1 4, 95% confidence nterval 1 1,1 9) of stillbirth (in particular, macerated stillbirth) among
women who reported malaria attacks during the first and second trimesters of pregnancy This
relationship persisted even when controlling for factors such as maternal weight, birth interval, prior
obstetric history, antenatal care visits, pregnancy and delivery complications, place of dehivery, and
infant sex The authors identified malaria infection during pregnancy and low maternal weight as
modifiable predictors of term and preterm LBW  In addition to influencing pregnancy outcomes, the
authors also observed an association between malaria and neonatal mortality, and they speculated that
preterm birth and LBW were possible mechanisms for this relationship (Taha & Gray, 1993)
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PERINATAL MORTALITY INTERVENTIONS

Despite the paucity of intervention studies 1n the perinatal literature, 1t 1s possible to identify simple and
low-cost interventions that may reduce perinatal mortality

****SEE APPENDIX F**%*
(“Perinatal Mortality Intervention Studies”)

The mtervention literature reflects a general interest 1n (1) the traming of formal and informal health
sector providers (O’Rourke, 1995, Woods & Theron 1995, Ibrahim et al , 1992, Rahman, 1982), (2)
syphilts control (Islam, 1996), and (3) essential newborn care (Sloan & Jordan, 1992, Daga, 1989)
Apart from syphilis interventions, little or no published data exist on intervention efforts aimed at
reducing late fetal loss This paucity 1s partially due to the fact that little 1s known about the causes and
correlates of stillbirth In addition, the heterogeneity of the stillbirth group imphes that different
mtervention strategies would have to occur at different stages of pregnancy (1 e , antenatal period for
macerated stillbirths versus labor and delivery for fresh stillbirths)

Tramning of traditional birth attendants (TBAs) has shown some promise in combating perinatal mortality
(Kumar, 1991, Rahman, 1982) However, the formal health system must be equipped with the resources
and the imfrastructure to (1) 1dentify high nisk cases prior to delivery, (2) prevent conditions known to
compromuse the baby’s health, and (3) transfer and treat babies with medical complications to higher-
level health facilities when the need arises (Costello, 1993) Most mnterventions focus on supply-oriented
factors, however, 1n order to maximize program effectiveness, 1t 1s necessary to address the social,
economic and cultural barriers to access of services As a result, health planners must pay equal attention
to demand for services as they do to supply-side factors (Costello, 1993), since quality of care 1s an issue
that cannot be overlooked 1n resolving the problem of permatal mortality

Potential also exists with respect to early detection and treatment of hypertension, diabetes, and syphilis
infection among women of childbearing age (Costello, 1993) Of the aforementioned conditions, efforts
to combat infectious diseases appear most frequently in the perinatal mortality intervention literature
Syphilis 1s one of the few known causes of perinatal death that can be addressed pre-delivery Case
Study #5 reviews a syphilis intervention study by Hira et al (1990) 1n Lusaka, Zambia In 1992, a
similar, MotherCare-funded intervention study was conducted n Nairobs, Kenya by Jenmskens et al
(1995) In the Kenya study, the percentage of pregnant women screened for syphilis increased from 60%
to 100%, and the percentage of adequately treated women rose from 9% to 87%

With the exception of syphilis, few intervention studies have been devoted to STD prevention and 1ts
impact on birth outcomes Joesoef et al (1995) conducted a double-blind, multicenter randomized
chinical trial in Indonesia, whereby they evaluated the effectiveness of intravaginal chindamycin (which 1s
used to treat bacterial vaginosis) n preventing low birth weight and preterm delivery However, the
authors did not observe a reduced mcidence of low birth weight and preterm delivery among the 745
pregnant women included in the study, despite the proven efficacy of clindamycin 1n treating bacterial
vaginosis

Although the efficacy of syphilis interventions 1n reducing perinatal mortality has been proven, their
effectiveness will rely heavily upon the utilization of formal health sector services by the community
Although the authors 1n Case Study #5 observed a positive impact of the screening and education
program on pregnancy outcome, they did not acknowledge the limitations of implementing an
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intervention during the antenatal period Jenmskens et al (1995) noted that their intervention in Kenya
was not successful 1n encouraging women to initiate prenatal visits early in pregnancy

Because STD interventions target prenatal care attenders, antenatal contact between pregnant women and
the health care system 1s at the crux of this approach As stated earlier, antenatal care utilization varies
substantially across the globe, thus, program effectiveness will be a function of utilization patterns as
well as itervention efficacy The authors of the Zambian study also did not control for /ustory bias in
the evaluation of the intervention That 1s, factors external to the program (e g , a government-sponsored
syphilis prevention campaign) may have resulted n the dechne 1n syphilis-associated early mortality
Program effectiveness was assessed using two different populations of pregnant women before and after
the intervention Based upon this approach, 1t 1s apparent that their aim was to observe the impact of the
intervention at the population level and not at the individual level

As stated earlier, most iterventions focus on antenatal and labor/delivery care as targets Postpartum
practices remain undocumented 1n the permnatal mortality literature, 1n spite of the fact that infants who
escape early perinatal death are still susceptible to perinatal mortality for seven days after delivery Once
mother and neonate are discharged from the hospital, traditional practices within the community may
also place the baby at risk (WHO, 1996b) Case Study #6 highlights the use of low-cost methods to
reduce mortality during the neonatal period 1n a hospital setting, as described by Daga (1989)

Despite the fact that the intervention and evaluation methodology are not explained m Case Study #6
many of the activities that are outlined are 1n concordance with guidelines for Essential Newborn Care
1ssued by WHO (1996b) The above illustration 1s not a true tervention study per se, since 1t only
describes NICU performance before and after activities were initiated In addition, the author makes no
mention of sampling or data collection As a result, the program’s impact (1 e , the degree to which
improvements n neonatal and infant survival may be attributed to the program) on neonatal survival 1s
not known Multiple activities (e g , nurses training, audits, exclusive breastfeeding) were mitiated
simultaneously, making it unclear which component of the intervention had the greatest effect on
survival

Despite these shortcomings, the above 1llustration demonstrates that expensive technology 1s not
requisite for improvements 1n neonatal survival 1n a hospital setting This feature 1s important, in the
interest of both cost-effectiveness and sustamability However, Daga does not discuss possible
modifications that can be made to this approach 1n order to make 1t more feasible within a community
setting Dafferent components of the intervention may need to be emphasized depending on the setting
(1 e, within a health facility versus the community) For example, the use of room heaters 1s not a
realistic component of a community-based or a hospital-based intervention in most contexts
Consequently, other means of thermal regulation are required Exclusive and frequent breastfeeding,
which impacts infant nutrition, may be used as an alternative means of maintaiming infant warmth
immediately after birth
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CASE STUDY #5 ZAMBIA
Hira SK, Bhat GJ, Chikamata DM, Nkowane B, Tembo G, Perme PL and A Meheus (1990)
Syphilis Intervention in Pregnancy Zambian Demonstration Project

Hira et al (1990) evaluated the effectiveness of a community health education and prenatal syphilis screening
program 1n reducing poor pregnancy outcomes in Lusaka, Zambia Three periurban health centers formed the
mtervention groups and another three health centers formed the control groups Facilities in both groups served
populations of comparable size and socioeconomic status Staff members working at the three intervention sites
received specialized health education traming, as well as mstruction 1n clinical evaluation, syphihs serological
testing, and assessment of pregnancy outcomes

During the pre-mtervention phase (September 1985 through January 1986), the study team (1) tested blood
samples from the mothers and their umbihical cords for syphilis, (2) conducted physical examinations, and (3)
obtamned detailed prenatal histories from 491 consecutive women from the study centers and 434 consecutive
women from the three control health centers Each antenatal clinic attender filled out a questtonnaire that
documented the pattern and frequency of prenatal attendance, as well as reasons for attending late m pregnancy
A similar questionnaire was administered one year after program implementation to prenatal attenders at each of
the study centers

Between February 1986 and January 1987, the mtervention, which entailed prenatal syphilis screening, health
education and mformation dissemination, encouraged early antenatal care attendance and health care-seeking
behavior There were three target groups for the intervention (1) sexually-active women at antenatal, family
planning, and under-five chimics, (2) sexually-active men and women at general outpatient clinics, and (3) elderly
men and women at general outpatient clinics (targeted because older individuals are influential m evoking
behavior change within this society) Information was disseminated via lectures (with audiovisuals), question and
answer sessions, bramnstorming sessions, group discussions, and mdividual counseling (for seroreactive clients)
All educational materials were pretested, and local words, pictures, and stories were mcorporated n the
curriculum For each pregnant woman, on-site syphilis screenmg was performed twice durmg the pregnancy
Seroreactive women and their partners were treated by clinic staff

Between February and June 1987 (post-intervention phase), 1,274 women were recruited from the three control
sites Program performance was evaluated by comparmg pregnancy outcome data before and after the
mtervention and between the intervention and control groups

RESULTS

Syphilis prevalence within this population was 8 0% The authors observed no significant difference in syphilis
seroprevalence between the control and study groups With respect to adverse pregnancy outcomes, 10% of
seronegative mothers (n=2,647) experienced an adverse pregnancy outcome, compared to approximately 58% of
all seropositive mothers (n=230) Adverse outcomes included the followmg abortion (among seroreactive and
seronegative women 14 8% and 2 3%, respectively, RR=5 0 [95% confidence nterval 3 72 ,6 80]), stillbirth
(among seroreactive and seronegative women 7 0% and 1 6%, respectively, RR=3 6 [95% confidence mterval
231, 5 53]), prematurity (among seroreactive and seronegative women 12 2% and 4 4%, respectively, RR=2 6
[95% confidence mnterval 1 83, 3 74]), and low birth weight (among seroreactive and seronegative women

21 3% and 1 8%, respectively, RR=7 8 [95% confidence mnterval 6 09,9 88]) The prevalence of congenital
syphilis within this population was 2 2% The authors also observed a 33 3 percentage pomnt increase mn antenatal
care mitiation prior to the 16th week of gestation In addition, there was a statistically significant difference 1n
the percent attributable risk of adverse pregnancy outcomes associated with syphilis (28 3% m the intervention
group versus 72 4% among control groups)

The authors conclude that it 1s possible to incorporate health education activities into existing health center activities They
underscore the importance of revitalizing syphilis mtervention programs during pregnancy, and they believe that program
effectiveness will depend on the pattern of antenatal care utilization sensitivity of screening tests, and treatment of

| seroreactive clients and their partners

|
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CASE STUDY #6 INDIA
Daga SR (1989)
Reduction i Neonatal Mortality by Simple Interventions

Daga (1989) describes a four-pronged mtervention to reduce neonatal mortality within a hospital neonatal
mntensive care umit (NICU) m Bombay, India that was both cost-effective and successful i lowermg mortality

The mtervention entailed improving the quality of immediate care of the newborn via four types of activities (1)
provision of warmth to the neonate through room heaters, (2) exclusive and frequent breastfeeding, (3) mother’s
participation m mfant care, and (4) mimmal handling of the infant and mimimal mterventions

Startmg m 1982, neonates in the NICU at the Institute of Child Health m Bombay were kept warm in cubicles
with glass partitions and were exclusively breastfed Mothers’ participation 1n early newborn care was highly
encouraged by making use of their nursing skills and mmimizing the use of machines and monitors During the
study period, other activities supplemented the four-pronged mtervention For example, nurses received
additional traming i perimatal and neonatal care, and hospital staff implemented a permatal audit NICU
performance was assessed using the survival rates of NICU infants and quahity of survival of discharged babies

RESULTS

After implementation of the mtervention, overall mortality and average length of stay m the NICU declined by
almost 50% Despite the fact that intervention efforts targeted the early neonatal period, benefits extended far
beyond this stage For example, the author notes that during the follow-up period, nfants subjected to this simple
mtervention experienced lower post-neonatal mortality, despite bemg imitially classified as igh-risk at birth It 1s
believed that sustamned breastfeeding 1s also associated with reduced risk of post-neonatal mortality

The author concludes that neonatal care (as proposed 1n this article) can reduce the existing gap i mfant
mortality between developed and developing countries

Nutritional Interventions

Despite its important association with poor health outcomes 1n both the mother and the baby, most
interventions aimed at altering maternal nutritional status rely upon the antenatal period as the point of
mtervention However, huge variations exist within and across regions with respect to antenatal care
coverage 2-99% mn Africa, 23-98% in Latin America, and 8-98% 1n Asia (Islam, 1996) In addition,
deaths among normal birth weight infants cannot be predicted during the antenatal period, as they often
result from practices related to labor, delivery, and immed:ate postpartum Nevertheless, poor maternal
nutritional status 1s an underlying factor for medical conditions that compromise the mother’s health

(e g , anem1a) and subsequently, result in infant conditions (e g , LBW) known to increase the risk of
perinatal death

With respect to LBW, Kramer (1987) notes that caloric supplementation 1s a major preventive
intervention against both IUGR and prematunity in LDCs However, as seen 1n Table 8, 1t must be
coupled with other public health interventions
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TABLE 8

Public Health Interventions for Intrauterme Growth Retardation and Prematurity

CONDITION INTERVENTIONS IN MDCs INTERVENTIONS IN LDCs
Intrauterine | anti-smokmng efforts caloric supplementation before and during
Growth pregnancy
Retardation
(IUGR) selective caloric supplementation before and during | malaria prophylaxis or treatment
pregnancy
delayed child-bearing m young adolescents anti-smoking efforts
improved maternal nutrition efforts to reduce tobacco chewing
selective improvements i nutrition delayed child-bearing m young adolescents
selective improvements 1n socloeconomic mmproved maternal education
conditions
new vaccines to prevent communicable diseases general improvements 1n nutrition
general improvements 1n S0C10€CONOMIC
conditions
improved sanitation and water supphes
Prematurity | anti-smoking efforts caloric supplementation before pregnancy

selective caloric supplementation before pregnancy

delayed child-bearing in young adolescents

delayed child-bearing i young adolescents

mproved maternal education

mproved maternal education

general improvements in socioeconomic
conditions

selective improvements 1 socioeconomic
conditions

PERINATAL AND MATERNAL DEATH AUDITS

SOURCE Kramer 1987 723

Perinatal and maternal death audits are becoming widely recogmized as vahid approaches to addressing
the problem of perinatal and maternal mortality in the developing world This section highhights features
of perinatal audits that make them appealing in documenting perinatal mortality Selected articles
(Bhatt, 1989, Ward et al , 1995) have erroneously attributed reductions 1n perinatal mortality solely to
the implementation of audits The perinatal audit, 1n and of itself, 1s not an intervention However, 1t 1s
useful 1n 1dentifying “weak links” m permatal care (and thus, in 1dentifying potential ponts of
ntervention) It should therefore, be incorporated in all information-gathering and monitoring activities
of interventions Case Studies #7 and #8 1llustrate the use of the perinatal audit at both the district and

hospital levels

Most published permatal audits (Ward et al , 1995, Bugalho & Bergstrom, 1993, Bhatt, 1989) are
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hospital-based, thereby limiting our ability to make inferences regarding the broader health system and
community Case Study #7 illustrates the feasibility of a district-level audit Despite the district-level
approach, the Zimbabwean audit only examined deaths occurring within the formal health system Asa
result, investigators were not able to ascertamn information on non-nstitutional births and deaths, nor
were they able to document care-seeking behavior within the community Because women generally did
not seek formal health services in a timely manner, 1t 1s possible that complicated deliveries entered the
health system only after all possible alternatives (1 e , nformal/traditional) were exhausted In sum, there
may be multiple ponts of intervention prior to when a pregnant woman presents at the hospital or health
facility for treatment of complications

One of the strengths of Case Study #7 1s that 1t separated stillbirths from early neonatal deaths, and 1t
made the distinction between fresh and macerated stillbirths  This study 1s also an extension of the usual
cause of death analysis because 1t examned avoidable factors associated with perinatal death, thereby
highlighting the role of medical care 1n determiming perinatal outcome However, caution should be
given to coming delay 1n care-seeking as solely “maternal” mn nature (as done 1n the article), since
structural and process factors such as quality of care are related to chent satisfaction, and may thus
contribute to the care-seeking behavior patterns observed within the community

Although the authors mn Case Study #8 did not observe a decline 1n overall perinatal mortahty during the
study period, the Maputo audit 1s an illustration of how structured surveillance and increased
accountability of medical staff can impact certain aspects of the perinatal period Permatal mortality
should not be percerved as solely an obstetric or a pediatric problem The success of perinatal mortality
nterventions, particularly at the mstitution-level, relies upon the collaborative efforts of different types
of health care providers and medical specialists

In Case Study #8, failure to assess mortality occurring between days two and seven (due to the nature of
hospital discharge practices) highlights the need for follow-up within community Unlike the hospatal-
based audit, which usually entails a review of medical records and open dialogue among health personnel
with regard to selected cases of perinatal death, community-based audits will require special techniques
and data sources (e g , key informant interviews) to ensure adequate follow-up and information-
gathering Community-based audits have not been employed on a broad scale, and published articles on
this topic do not exist Although mstitution-based audits have been successful i creating dialogue
among medical professionals, audits that are more community-oriented should aim to open lines of
communication between formal and informal sector health providers, as well as within the community at
large Therefore, m addition to being a tool for monitoring activities and outcomes, the audit also has the
potential to provide a forum for open discussion of health problems, as well as educate the broader
community on factors that affect both maternal and perinatal survival
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CASE STUDY #7 ZIMBABWE
De Muylder (1989)
Permnatal Mortality Audit in a Zimbabwean District

A study team mvestigated all perinatal deaths occurring within a Zimbabwean district health system (from 1984-
1986) 1 order to identify common etiological and avoidable factors Data were derived from maternal
mterviews, maternal, neonatal, and placental exammations, necropsy (1n 17% of cases) and clinic charts
Perimatal deaths included all stillbirths greater than 500g and all neonatal deaths within the first week of life The
study criteria for an “avoidable death” was departure from an accepted standard of care, as outlimed by the
Zimbabwean Mother and Child Health committee In addition, the mvestigators used the Wigglesworth
Classification System (which 1s based on the pathophysiology of the dead fetus/infant) to assign causes of death

RESULTS

During the study period, 11,094 deliveries resulted m 340 permatal deaths, yielding a PMR of 30 6 per 1000 Of
the 89 macerated stillbirths, 21 3% were due to syphilis, 18 0% to hypertension/pre-eclampsia, 15 7% to abruptio
placentae, 9 0% to ammuotic fluid infection, 7 9% to diabetes, 6 7% to malformations, 2 2% to postmaturity, 2 2%
to Rhesus immunizations, 2 2% to cord problems, and 1 1% to multiple births The remainder (13 5%) were of
unknown etiology Among the 76 fresh stillburths, the leading causes were ntrapartum asphyxia (38 2%), cord
prolapse (13 2%, abruptio placentae (10 5%), multiple birth (9 2%), breech dehvery (8 0%), malformations

(8 0%), cephalo pelvic disproportion (8 0%), shoulder dystocia (2 6%), placenta previa (1 3%), and trauma

(1 3%) Among the 154 neonatal deaths, there was normally formed low birth weight [<2000g was the cutoff
because the author found this to be of climical significance i a previous study] (51 3%), mtrapartum asphyxia
(19 5%), congenital malformations (10 4%), respiratory distress syndrome/meconium aspiration (5 2%), breech
delivery (4 0%), neonatal sepsis (4 0%), second twin delivery (2 6%), shoulder dystocia (1 3%), neonatal anemia
(0 6%), neonatal volvulus (0 6%), and abruptio placentae (0 6%) The mvestigators were able to 1dentify an
avoidable factor 1 242 (75 6%) of the permatal deaths In 38% of cases, delay mn secking care was the avoidable
factor, followed by practices at maternity centers (9%) and the hospital (30%)

In sum, the study team was able to explamn 96% of perinatal deaths occurring within the study period Asphyxial
conditions during labor was the most common cause of permatal death, and hospital management was partially
responsible for adverse outcome m most of those cases The author concludes that because maternal attitudinal
factors (e g , poor comphance with mstructions, no antenatal care, or delay 1n seeking labor/dehvery care) and
poor hospital practices are the most common avoidable factors, they should be targets of ntervention Detection
and treatment of infections (e g , syphihs) and medical conditions (e g , hypertension) should be incorporated
mto mortality prevention strategies

= _____|
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CASE STUDY #8 MOZAMBIQUE
Bugalho A & S Bergstrom (1993)
Value of Perinatal Audit in Obstetric Care in the Developing World
A Ten-Year Experience of the Maputo Model

A daily and weekly permatal audit took place at Maputo Central Hospital between 1982 and 1991, and 1ts
usefulness as a tool for improved obstetric care was assessed The audit paid special attention to the following six
aspects of the perinatal period (1) late fetal death prior to delivery (with particular mterest in antenatal
activities), (2) intrapartum fetal death, (3) neonatal infant death (divided into deaths occurring withn the first 24-
hours postpartum and deaths durmg days two through seven postpartum), (4) maternal mortality (audit of
antenatal management, pre-labor and intrapartum events), (5) neonatal infant morbidity (assessed using a referral
sheet that documented perinatal trauma or other morbidity related to obstetric management), and (6) permatal
maternal morbidity (post-cesarean complications, anemia, postpartum hemorrhage, endometritis-myometritis,
and malaria) The delivery book was the primary source of data The study team compiled data on a weekly
basis and held weekly, fortmightly, and monthly pernatal and obstetric conferences 1n order to present and
discuss cases Midwives, obstetricians, neonatologists, and other delivery staff played active roles m the
perinatal audit

RESULTS

Although the overall perinatal mortality rate (PMR) did not exhibit a permanent decline over the ten-year pertod
(75 0 per 1000 i 1982 and 78 5 per 1000 m 1991), avoidable intrapartum fetal deaths m the delivery room
declimed by approxmmately 65% In general, no new norms, practices or corrective measures were implemented
during the study period However, the cesarean section rate did increase from 6 9% n 1982 to 16 0% mn 1991
The authors partially attribute gamns made in mtrapartum fetal survival to the increase in cesarean deliveries

The authors state that the fluctuations n overall perinatal mortality and the unimpressive changes over the ten-
year observation period should be viewed against the backdrop of the war in Mozambique The war resulted m a
large influx of refugees and migrants mto Maputo, and a subsequent increase mn high-risk patients at Maputo
Central Hospital In addition, the authors also note that the study’s PMR 1s falsely low due to the mability to
adequately follow mothers and their mfants after they were discharged from the hospital on the 1st or 2nd day
postpartum

Nevertheless, the authors conclude that this audit was successful in incorporating maternal and perinatal
outcomes, both of which are mdicators of quality of obstetric care An audit-oriented permatal surveillance
sensitizes staff to issues affecting maternal and perinatal survival It also provides a forum for different types of
health practitioners to communicate, and thus, take measures to improve existing health services
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LESSONS LEARNED FROM THE LITERATURE

Based upon a review of the current literature, 1t 1s apparent that maternal, fetal, and obstetric factors are
mnterrelated, thus making 1t difficult to assign a single cause of perinatal death Although studies have
identified a number of nisk factors and causes of permatal mortality, the informativeness of these
findings and the potential for intervention must also be assessed The literature suggests that the medical
management of LBW and other conditions, and not solely the conditions themselves, are major
contributors to permatal mortality In addition, a reduction 1n the prevalence of conditions such as PTB
1s not feasible within a short period of time, though there 1s the potential to improve the medical
management of those conditions through (1) adequate training of health providers and (2) improvements
1n systems of referral

Data on STDs and pregnancy outcome are derived primarily from studies based 1n industrialized
countries Nevertheless, there 1s evidence to suggest that preterm labor 1s linked to STDs such as
gonorrhea, chlamydia, and bacterial vaginosis The potential impact of STD interventions on pregnancy
outcome (and more specifically, perinatal mortality) in high prevalence countries is unknown due to the
absence of data Of all the STDs, syphilis interventions have demonstrated a direct impact on perinatal
mortality--1n particular, on macerated stillbirths Thus STD prevention and control may be one means of
reducing perinatal mortality m high STD prevalence areas

Maternal nutritional status has not been linked directly to perinatal death, though 1t 1s critical in
determining infant outcomes such as birth weight (which 1s a major determinant of neonatal survival)
Despite the role of maternal nutritional status in determining maternal and infant health outcomes,
nutritional interventions should not be the major thrust of efforts against perinatal mortality Instead,
interventions that aim to improve the nutritional status of women should be incorporated into broader-
scale efforts aimed at (1) reducing the presence of certain maternal conditions known to compromise the
health outcomes of the mother and the perinate, and (2) ensuring timely and appropriate medical
management of conditions 1f and when they arise

Historically, much of the permnatal and infant mortality hiterature has been devoted to maternal
sociodemographic factors (e g , maternal age, parity, maternal education) Although these factors are
critical in determining the risk of perinatal death, they are not amenable to short-term interventions For
example, nulliparity and primigravidity are widely cited risk factors for permatal mortahty However, all
women who bear children must experience a first birth Although special monitoring of first-time
mothers 1s advised, very little can be done programmatically to reduce the risk of death associated with
this risk factor The overabundance of data on sociodemographic variables 1s partially due to the fact
that these factors are easily and objectively measured in many contexts In contrast, 1t 1s much more
difficult to ascertain information on aspects of labor and delivery when these events seldom occur 1n the
presence of medically tramed health personnel Nonetheless, 1t 1s important to identify program areas
that will have the greatest impact on perinatal mortality in least amount of time

Our current state of knowledge regarding perinatal mortality 1s primarily derived from hospital-based
studies Despite the convenience of hospital-based sampling, there are limitations in using hospital data
to assess perinatal mortality One of the biggest limitations pertains to the overabundance of
comphcated deliveries within hospitals, thus rendering the hospital-based sample a biased representation
of the general population There 1s merit i assessing perinatal mortality in institution-based populations
as long as the hmited generalizability of findings 1s recognized However, 1t 1s apparent that despite the
gross confluence of information on perinatal mortality in the published literature, very little 1s known
about perinatal mortality as 1t applies to the majority of the developing world’s births Although there 1s
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a need for supervised delivery by trained health personnel, hospital delivery 1s not the panacea for
perinatal mortality Moreover, a dramatic shift in the developing world from a preponderance of home
deliveries to hospital deliveries 1s unlikely Therefore, 1t 1s imperative that both institution-based and
community-based deliveries recetve research attention

With respect to collecting information on perinatal mortality, the perinatal audit 1s a good first step
Although the audit 1s not an mtervention 1n and of itself, 1t can be a valuable component of monitoring
and evaluation activities In addition, 1t provides the added bonus of increasing communication and
accountability among medical staff Although the ultimate goal of most interventions 1s to produce
favorable gutcomes (¢ g , a reduction in the PMR), monitoring process (e g, the nature and quality of
obstetric practices) 1s equally important The perinatal audit 1s one such means of examining the process
of perinatal care, highlighting the gaps 1n service delivery and 1dentifying key areas that warrant
programmatic attentton

ISSUES NEEDING FURTHER INVESTIGATION

Given our current state of knowledge regarding perinatal mortality, the following outline highlights
1ssues that deserve research attention

METHODOLOGICAL and MEASUREMENT ISSUES
° Implementation and evaluation of community-based permatal audits, mcluding identification
of valid sources of data, methods of surveillance, etc

] Improvements 1n methods of gestational age assessment, which will assist in making more
precise distinctions between IUGR and PTB

° Estimation of the degree of underascertamment and/or misclassification of stillbirths and
early neonatal deaths

L Cost-effectiveness, process and/or outcome evaluation(s) of perinatal interventions

QUALITY OF CARE

. Quality of maternity care n institutions

° Nature and quality of obstetric and traditional practices (antenatal, labor/delivery, postnatal)

in the community, and their impact on perinatal mortality

. Inadequate and mappropriate resuscitation of newborns
° Incidence of hypotherma, which 1s a reflection of the quality of immediate newborn care
° Appropriate cause of death classification systems for permatal mortahity in LDCs
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CARE-SEEKING BEHAVIOR AND PERCEPTIONS WITHIN THE COMMUNITY
° Perceptions of normal pregnancy and delivery among pregnant women, traditional birth
attendants (TBAs), and other members of the community (e g , mothers, mothers-in-law)

. Issues surrounding access and utilization of institution-based maternity services
® Factors that influence care-seeking behavior for obstetric and newborn conditions in the
community

CAUSES OF PERINATAL DEATH

L Differentiation between LBW due to PTB and LBW due to IUGR (1mportant since preterm
nfants are at a higher nisk of perinatal death, though most LBW infants i the developing world
are growth-retarded)

o Impact of infections (both intrauterine infection and sepsis) on perinatal mortality

° Magmtude and causes of stillbirths, as well as the distinction between fresh and macerated
stillbirths

® Documentation of perinatal mortality by age of death (which also sheds light on probable

causes of death)

In reviewing the perinatal lterature it 1s apparent that very little 1s known regarding the nature and
quality of maternal and perinatal care outside of the formal health sector In order to implement the most
appropriate interventions the magnitude and nature of perinatal mortality must first be assessed Lack
of data on permatal mortality outside of institutions 1s largely due to our limited knowledge on how to
assess perinatal mortality i the commumity Vital registries and other systems of reporting are sub par
in LDCs though their potential informativeness as sources of data should not be underestimated In
contexts with poor mfrastructure and poor systems of reporting, much of the information obtained on
permnatal mortality in the community will be derived primarily from indrviduals within the community
Thus it is imperative that we not only address what types of questions need to be asked, but how and
when these inquiries should be conducted, by whom and to whom n order to derive the maximum
quantity and quality of information from the nunimum amount of resources

The remamder of this report will review conventional sources and techmiques used in perinatal data
collection and 1t will present recommendations on how they may be modified to more accurately assess
permatal mortality within the community
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COMMUNITY-BASED ASSESSMENT OF PERINATAL MORTALITY
METHODOLOGICAL ISSUES

GENERAL COMMENTS ON THE NATURE & QUALITY OF COMMUNITY-BASED STUDIES IN THE PUBLISHED LITERATURE

Although studies vary substantially with respect to their methodologies, most community-based studies
are characterized by small sample sizes This should not be surprising, since study recrurtment within
the community 1s more difficult than in hospital wards or health facilities In general, published
community-based studies are not explicit in their description of study methodology, often citing the use
of community surveillance, key informants, or household surveys, while omitting details on sample
selection, methods of birth and death ascertainment, and survey development and implementation In
addition, many studies use traditional data sources and data collection techniques, with very few
modifications for application within a community setting

The following sections provide a general discussion of relevant 1ssues i perinatal mortality research,
with particular emphasis on community-based assessment of perinatal mortality

SOURCES OF PERINATAL DATA

Perinatal mortality research 1s driven primarily by quantitative methods Two widely used sources of
perinatal data are structured surveys and vital records, both of which vary n accuracy and rehability
from one context to the next Vital registration data tend to underestimate permatal mortality to a larger
degree than survey data This underestimation 1s due to the maccuracy and incompleteness of vital events
reporting throughout the developing world The following two case studies from Thailand and Burkina
Faso illustrate differences 1n data completeness between four data sources vital registration, a
community survey, community surveillance, and a census

Case Study #9 from Thailand supports the common belief that vital registration data are less complete
than survey data However, n order to effectively critique vital registries as a source of perinatal data, 1t
1s important to determine whether the vital registration system 1s equipped to document perinatal deaths
It should not be surprising that a weekly surveillance system was more successful in capturing perinatal
mortality than a system that relied upon an individual’s own 1nitiative to report vital events In the Thai
study, the mvestigators noted that neither legal sanctions for non-reporting nor incentives for timely
reporting of vital events exist in Thatland As a result, one would expect that specific and targeted
inquiries mnto the occurrence of stillbirths, early neonatal, and late neonatal deaths yield more complete
estimates of mortality

The authors of the Thai study were unable to assess the true validity (1 e , accuracy) of estimates derived
from each of the data sources, since no gold standard exists for measuring perinatal mortality in the
community Consequently, they can only assess relative validity (1 e , the degree to which one data
source captures events more successfully than another), though there 1s no means of quantifying the true
number of missed events
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CASE STUDY #9 THAILAND
Lumbiganon P, Panamonta M, Laopaiboon M, Pothinam S and N Patithat (1990)
Why Are That Official Perinatal and Infant Mortality Rates So Low?

Lumbiganon et al (1990) compared the completeness of one-year permnatal and infant mortality data obtained
from a community survey with vital registration data m Nong Rua district (population over 80,000), Thailand
Vital registration statistics were collected from district and provincial health offices, whereas community data
were obtamed from weekly visits to every household within the 120 villages which compose Nong Rua district

In 1988, mothers and relatives of all stillbirths and infant deaths were interviewed regarding stillbirth and infant
death registration  The study team also collected information on sociodemographic charactenistics (e g , maternal
and paternal age, education, family occupation) and assessed the usefulness of place of death, age at death, and
birth registration as predictors of non-registration

RESULTS

Fertility and mortality estimates from vital registration data were consistently lower than statistics from
community survey data Accordng to the community survey, 28 pernatal deaths occurred during the study
period (PMR= 22 0 per 1000 total births, 95% confidence interval 13 9,29 6) In contrast, the vital registration
system missed all of these deaths and only captured one-half of all neonatal deaths The authors found perfect
concordance between the presence or absence of birth registration and the presence or absence of death
registration In addition, the number of missed events decreased with increasing age at death The authors also
observed that most people did not recognize the importance of reporting stillbirths and infant deaths More
specifically, they saw no need to report a death occurring within a few days of birth 1f the birth had not yet been
reported

Based upon data from Nong Rua district, the authors conclude that Tha1 perinatal and mfant mortality statistics
derived from vital registration are immensely naccurate Rates derived from this study are likely to be accurate
since the sample size was large enough to provide good estimates of under-reporting However, similar studies m
other districts within Thailand should be conducted to test the generalizability of these findings The authors
speculate that the accuracy of national statistics may be improved mn three possible ways (1) indirect estimation,
(2) establishment of a new mechanism of vital registration (e g , use of village health volunteers to collect vital
data), and (3) improvement of the existing vital system by implementing a psychosocial intervention to increase
community awareness and participation Collecting accurate crude perinatal and infant mortality rates is only a
first step, rates should be broken down mnto birth weight categories or expressed as the standardized mortahity
ratio

Although systems of collecting and compiling vital information already exist in most contexts, 1t 1s
important to ask the following two questions when evaluating a vital registration system as a source of
perinatal statistics (1) Are there separate forms or specific items allotted to the documentation of
stillbirths and early neonatal deaths? -AND- (2) Are there penalties for failure to report events? A
system that has not historically collected perinatal information should not be considered as a source of
permatal data without making structural changes to ensure more accurate and timely reporting of events
Nevertheless, as 1llustrated i the Thai study, structural changes are necessary but not sufficient to
ensuring accurate reporting of deaths Cultural perceptions of viability must also be taken into account

Given the deficiencies of most vital registration systems in documenting perinatal mortality, 1t 1s
important to identify alternative sources of data Unfortunately, most published studies have not explored
other data sources specifically for pernatal mortality but have instead focused on early child mortality
(in most nstances, defined as death between birth and age five) Case Study #10 from Burkina Faso
explores a community surveillance and a census used to assess child mortality
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CASE STUDY #10 BURKINA FASO
Diallo DA, Habluetzel A, Esposito F and SN Cousens (1996)
Comparison of Two Methods for Assessing Child Mortality
in Areas Without Comprehensive Registration Systems

Duallo et al (1996) compared the completeness of child mortality data from a cross-sectional census with a
surveillance that used community informants in rural Burkina Faso The study outcome was all-cause mortality
from s1x months to 59 months of hfe

A census was taken of 158 villages (N=90,000) surrounding Ouagadougou, (the capital of Burkina Faso) for the
following periods January to August 1993, January to March 1994, and January to March 1995 Census
enumerators, who documented births, deaths, and migration within the population, received paid incentives
(approximately US$1) for identification of each death of a child who was already registered, and US$2 for each
child who was born and died between censuses Enumerators were financially penalized for errors and
falsification of information

The longitudinal surveillance entailed tri-weekly visits by field workers to the same villages Each field worker
identified at least one village key mformant, who relayed information on births, deaths, and other events
occurring within the village Data were confirmed weekly by field supervisors Field workers received US $1
for each birth and death that was 1dentified through the surveillance Community informants recerved no
compensation

The 1994 census enumerators were unaware of events occurring among children under age five As a result, the
authors claim that :dentification of births and deaths using the census was independent of 1dentification of those
same events through the surveillance For the purpose of the analysis, vital events were classified as follows (1)
events 1dentified independently by both approaches, (2) events only 1dentified by the surveillance, (3) events
only 1dentified by the census, and (4) events reported by the surveillance but not confirmed by the census
Sensitivities of the two systems m 1dentifying infant and child deaths were calculated, with the assumption that
the probability of a missed event was mdependent between the two systems

RESULTS

The census identified 410 deaths among children between the ages of six and 59 months, whereas the
surveillance only 1dentified 319 With respect to cost, a year-long community surveillance was twice as
expensive as a single census (US$16,000 versus US$8,000) Both methods were meffective in documenting
deaths under six months, though the census yielded more complete mformation For example, the census
identified 36% of deaths under the age of six months (n=371), compared to 16% using the longitudinal
surveillance Although enumeration was more complete when both methods were used simultaneously (47% of
all deaths to mfants less than six months were 1dentified), there remaimed a substantial number of missed events
The estimated sensitivities of the census and the surveillance n identifymg deaths was 97% and 76%,
respectively The authors estimated that for deaths under 6 months of age, the sensitivities of the census and
longitudinal surveillance were approximately 74% and 57%, respectively

The authors conclude that annual censuses may be sufficient in documenting deaths over the age of six months,
but they are insufficient for deaths during the earlier stages of life Compensation of community informants may
be a means of improving completeness of data derived from community surveillance, however, this would
increase costs substantially The use of unpaid informants n census enumeration may also improve death
ascertainment However, regular home visits to assess occurrence of vital events may be the only reliable
approach to obtaining accurate estunates of early infant mortality

The above case study dispels a common belief that a longitudinal surveillance with community
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informants 1s more effective than a census Although the census was more complete than the
survetllance, the census missed between two-thirds and three-fourths of infant and child deaths,
depending on the age at death Enumeration was more complete when both methods were used
simultaneously (47%), however, the immense number of missed events resulted 1n mnaccurate perinatal
or neonatal estimates

Before choosing to abandon the community surveillance as a viable means of assessing perinatal
mortality, 1t 1s important to assess why it was unsuccessful in Case Study #10 For example, the authors
did not discuss the credibility of the community informants Field workers selected the informants,
however, 1t 1s unknown whether the informants were chosen based upon their position and credibility
within the community or out of convemence (e g , field workers may have selected friends and relatives
as mformants) In addition, the methods used by the informants to ascertain the occurrence of events 1s
unknown Informants may have relied upon word-of-mouth, or they may have visited homes every three
weeks Both of these approaches are not likely to be adequate 1n assessing mortality during the earliest
stages of hife Finally, this study must be placed within a cultural context As 1illustrated m Case Study #9
from Thailand, community members may not perceive the need to report a perinatal death or other deaths
withn the first six months of life, once again 1illustrating the need to 1dentify the cultural constraints of
assessing mortality within the community

STUDY DESIGNS

Researchers may assess perinatal mortality using a variety of retrospective, cross-sectional, and
prospective study designs This section presents a brief overview of common study designs used in
perinatal mortality research

The Case-Control Study

The case-control study 1s a widely used study design that allows the investigator to collect information
on risk factors, as well as evaluate program impact (Barbieri, 1991) This study design 1s most
appropriate when the outcome 1s rare  As a result, the case-control study may be better suited in some
contexts (e g , countries with lower PMRs) than others Cases are individuals with the outcome of
nterest (for our purposes, perinatal death) As seen 1n the current literature, cases may not necessarily be
defined 1 terms of mortality, but rather the presence of conditions such as LBW or prematurity

Controls are generally singleton infants who survived the perinatal period (or 1n the case of LBW,
normal birth weight infants) Specific attention must be given to the selection of both cases and controls,
which not only influences the generalizability of results, but may also affect the internal vahidity of the
study For example, 1n a hospital-based study of perinatal mortality, 1t 1s most appropriate to select cases
and controls from the hospital, since these mothers probably share similar characteristics that may be
related to perinatal mortality (e g, general health status of both cases and controls, health awareness,
care seeking behavior)

The appeal of the case-control study design in perinatal research 1s that it may be conducted 1n a short
period of time, at relatively low cost, and with small sample sizes (Barbier1, 1991) In addition, the
case-control study allows one to explore multiple risk factors (e g, sociodemographic, biological, health
care-related) associated with the outcome of interest In the area of perinatal mortality, case-control
studies have been used to 1dentify many maternal risk factors such as parity and prior reproductive loss,
as well as to assess the role of obstetric care n determining permatal outcome
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The Cohort (Longutudmal) Study
Investigators usually embark upon a cohort study to explore factors, m further detail, that were mnitially

identified 1n case-control studies In a pernatal mortality cohort study, a cohort may be comprised of a
group of pregnant women 1dentified during the antenatal period and followed up through delivery and a
specified period of time postpartum (e g , seven days post-delivery) Pregnancy outcomes (e g , perinatal
mortality) of women with and without a particular factor (e g , active syphilis infection) are then
compared

Although costly, cohort studies are not as susceptible to biases associated with recall and self-reporting
as case-control studies In addition, sufficient data on a particular factor are usually available 1n a cohort
study, 1n contrast to many case-control studies, which rely on data that are often collected for purposes
other than the study’s objectives Unlike case-control studies, however, high attrition rates pose a
particular threat to cohort studies This shortcoming 1s particularly salient within the community, where
there are often difficulties in not only recruiting mothers, but retaining them within a study
Nevertheless, the cohort study 1s essential for inferring causality between a specific factor and perinatal
mortality

Hybrid Designs

Hybrid designs such as the nested case-control study are becoming increasingly widespread in the
literature In a nested design, both cases of perinatal death and controls are 1dentified within a defined
cohort of women Baseline data are collected on all women within the cohort who are followed for a
specified period of time In doing so, data are available prior to the occurrence of perinatal deaths, which
allows the investigator to establish causality (by documenting risk factor status prior to outcome status)
Gray et al (1991) conducted an nstitution-based surveillance between September 1984 and February
1986 1n Natal, Brazil However, because it was not feasible to obtain detailed maternal information for
all births (N=11,171), the authors used a nested case-control design to assess determinants of adverse
pregnancy outcome In this analysis, 221 cases of early neonatal deaths were compared to 3367 controls
(survivors of the first week of life), thereby reducing the potential burden of collecting data on over
11,000 births

Cross-sectional (Prevalence) Study

The cross-sectional study gives the mvestigator an impression of both risk factor(s) and outcome(s)
simultaneously Censuses, Demographic and Health Surveys (DHS), or any other studies that document
events within a particular population at a specified point 1n time, are cross-sectional 1n nature
Characterized by temporal ambiguity, the cross-sectional study 1s probably the least attractive of the
study designs, with respect to perinatal mortality That 1s, 1t 1s difficult to establish whether the risk
factor precedes or follows the outcome of interest However, results from such a study may be
suggestive of potential risk factors for mortality (Gordis, 1996), which may then be examined more
closely using a longitudinal or case-control study design

Despite therr limitations 1n assessing temporality or causality, cross-sectional studies still have the
potential to be quite informative This 1s particularly true when they are combined with retrospective
methods of data collection For example, the DHS combines cross-sectional sampling (e g , a sample of
all women of reproductive age within a particular country 1n a given year) with a retrospective
questionnaire (e g , pregnancy or birth history) There has been a general perception that demographic
survey data are inappropriate sources of perinatal statistics However, studies mn the Phlippines (Stanton,
1995) and Pakistan (Fikree & Gray, 1996) provide evidence that the demographic survey 1s a viable
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source of data for perinatal mortality statistics In the Filipmo study, the rehiability (1 ¢, the
consistency/reproducibility of results) of PMRs was 95%, which 1s comparable to the rehability of infant
and child mortality rates The Pakistam study yielded an even higher rehability (98%) Thus, 1t 1s
possible to combine elements of different study designs 1n order to increase the feasibility of a study, as
well as the reliability of estimates derived from 1t

Community Randomized Trials

In light of the need to implement community-based perinatal mortality interventions, 1t 1s necessary to
identify evaluation study designs that are not only methodologically rigorous, but feasible to implement
Most intervention studies are quasi-experimental, that 1s, individuals are not randomly assigned to
intervention and control groups Few studies involve randomization due to ethical concerns regarding
the “denial” of an intervention or treatment to the individuals assigned to the control group However, 1n
making intervention and control groups comparable on dimensions other than the intervention,
randomization attempts to guard against erroneous conclusions regarding program impact

Despite the benefits of individual randomization, it is not always feasible to administer an mntervention to
selected individuals (1 e , those individuals assigned to the treatment group) within a particular
community In addition, individual randomization may be cost-prohibitive (Gail et al , 1996) Costs may
be reduced by conducting community randomized trials Community randomized trials entail the
"randomization of subjects in groups, rather than of each individual separately” (Gail et al , 1996 1070)
to treatment (1 e , intervention) and control (1 e , non-intervention) groups In community-based studies,
randomization of groups (e g , communities) 1s equally as important as randomization of individuals
(Koepsell et al , 1995) Because 1t 1s generally not feasible to study all members of a particular
community, one may evaluate program effectiveness by selecting a cohort of individuals from the
mntervention communities When one 1s interested in obtamning mformation on the effects of an
mtervention on mdividuals, a longitudinal study design should be used, whereas a cross-sectional design
1s more appropriate to assess program tmpact on group indices of health (Gail et al , 1996)

With respect to perinatal mortality, community randomized trials may hold promise 1n the evaluation of
STD treatment and prevention, community-based health education, and training programs

DATA COLLECTION TECHNIQUES--SURVEY DATA

Surveys are one of the most common sources of data on early mortality, and they may be used 1n any of
the three study designs discussed in the previous section In addition, surveys may employ a number of
approaches to capture fertility and mortality This section reviews the accuracy and reliability of three
retrospective instruments complete pregnancy histories, complete birth hustories, and truncated
pregnancy histories

Pregnancy Histories

As stated earlier, pregnancy histories are retrospective 1n nature, though they may be used with non-
retrospective study designs (e g, DHS) Pregnancy histories document previous and current pregnancies
experienced by a woman Two approaches may be used with the pregnancy history backward and
Jorward The main distinction between a backward pregnancy history and forward pregnancy history 1s
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that the former begins with an inquiry nto the last or previous baby alive, whereas the latter starts with
the first baby born alive Apart from the way 1n which the reference birth 1s determined, both approaches
involve the collection of information regarding all pregnancies occurring before or after the reference
birth (Becker & Mahmud, 1984)

Becker and Mahmud (1984) assessed the validity of backward and forward pregnancy histories using
data on ever-married women of reproductive age in Matlab, Bangladesh Although they did not observe
a statistically significant difference between backward and forward pregnancy histories, the backward
approach yielded a lower proportion of missed events [defined as a birth 1dentified 1n the vital registry,
but not reported by the respondent i the pregnancy history] The authors attribute the mabihity to
observe statistically significant differences between the two types of pregnancy histories to the small
number of missed events (n=71) The majority of missed events (61 6%) in this study were non-live-
births

Stanton (1995) investigated the data quality and reliability of pregnancy history data in the Philippines
and discovered that the reliability of early loss and perinatal mortality rates from survey data was
comparable to rates of mfant and child mortality Findings from this study dispelled the common myth
that events surrounding the perinatal period cannot be measured as accurately as deaths at other stages of
life using a demographic survey

Birth Histories

Historically, birth histories have been proven useful in the collection of demographic data, particularly
when vital registration 1s unrehable or lacking Until recently, all DHS surveys included a complete birth
history Unlike the pregnancy history, the birth history presents an incomplete picture of a woman’s
reproductive history, since only live births are recorded As a result, its application 1s limited with respect
to assessing perinatal mortality, and 1t 1s better suited for assessing infant and child mortality

The term “birth history” has been used nterchangeably with “pregnancy history,” and even when actual
birth histories are used, they may be supplemented with special inquiries mto stillbirths and abortions
For example, Garenne (1994) analyzed a birth history employed m Niakhar, Senegal that documented all
live births to women ages 15-89 years However, the enumerators made special note of children who
died before the naming ceremony, which takes place on the 7th day post-delivery (1 €, at the end of the
early neonatal period) In addition, enumerators systematically researched and recorded stillbirths and
abortions Using this approach, the author concludes that the birth history can accurately depict live
births, deaths, and stillbirths, and that a woman 1s capable of reporting all vital events occurring 1n her
reproductive lifetime, regardless of her age However, without modifying the birth history to mclude
specific inquiries into non-live births, the birth history 1s not recommended as a viable option when
assessing permatal mortality Once non-live births are included n the inquiry, the term “birth history”
becomes a misnomer, since the maternal report takes on characteristics that are more similar to a
pregnancy history

Truncated Histories

The previous two sections discussed the use of complete (a k a “full”) pregnancy and birth histories 1n
deriving permnatal data However, the question also arises as to whether one may obtamn accurate
estmates of perinatal mortality by collecting a smaller amount of mformation (e g , imiting the
reference period to the past 5 years as opposed to documenting a woman's entire reproductive life)
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The month-by-month calendar method 1s one approach to collecting data on reproductive events that
occur during a specific pertod prior to the survey Apart from the obvious fact that a smaller amount of
information required to be collected saves a tremendous amount of time and resources, the quality of
date-reporting tends to be much higher than 1n full histories, since only the most recent events are
documented (Westoff et al , 1990) It 1s also more feasible to obtain data on a myriad of reproductive
events other than pregnancy (e g , contraception, induced abortions, and marital unions) using truncated
histories Case Study #11 reviews one such application m Costa Rica

CASE STUDY #11 COSTA RICA
Becker S and D Sosa (1992)
An Experiment Using a Month-by-Month Calendar in a Family Planming Survey in Costa Rica

Becker and Sosa (1992) compared data from month-by-month calendar questionnaires with stmilar data from
traditional pregnancy histonies (from the 1986 Costa Rican Maternal and Child Health and Family Planning
(MCH-FP) Survey) The month-by-month calendar was devised as a means of coding each woman’s
reproductive status and events for every month within the reference period The authors chose a five-year period
prior to the survey implementation as the reference period for reproductive events, and they examimed
similarities and differences 1n the questionnaire designs by alternating questionnaire type by cluster (1 e , group
of households) Items appearing mn each of the surveys were almost 1dentical, and interviewer training was also
identical for both questionnaires

In half of the 3,527 terviews with women, the calendar questionnaire was used, and 1n the other half, a
traditional demographic questionnaire was used The questionnaire mcluded modules on issues such as
household characteristics, contraceptive practices, marital history, pregnancy history (truncated), and current
sexual activity

RESULTS

The response rate for both types of questionnaires was 95% The mean duration of the interviews using the
calendar questionnaire was only one minute longer than traditional mterviews Despite the shightly longer
duration, the calendar questionnaire yielded a higher completeness of recording when compared to the traditional
history questionnaire Although a greater proportion of women reported at least one event for each of the

variables when interviewed via the calendar method, only reporting of pregnancy losses (1 e , abortions and

stillbirths) differed significantly between calendar and traditional methods

The authors conclude that the calendar approach assists the interviewer in helping the woman to recall events
sequentially However, there 1s a need to determine whether truncated histones that proceed from first to last
births differ in accuracy compared to truncated histories that proceed from last to first births

Results from Case Study #11 are encouraging, since they not only suggest that truncated reproductive
histories miss fewer vital events than traditional (1 e , “complete”) histories, but that they may
mcorporate modules on various aspects of reproductive health (e g , fertility, mortality, and contraceptive
behavior) Results from this study corroborate findings from other studies that have explored the
truncated history 1n reproductive health research (Fikree & Gray, 1996, Westoff et al , 1990, Goldman et
al, 1989) However, only Fikree and Gray (1996) have examined the utility of the truncated pregnancy
history specifically for perinatal mortality research Based upon their work 1n Pakistan, Fikree and Gray
conclude that a demographic survey, which in this nstance, was based on truncated pregnancy histories,
could estimate levels of perinatal mortality
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When testing alternative data collection approaches, researchers must pay attention to the types of
instruments/approaches being compared For example, Goldman et al (1989) compared the truncated
pregnancy history to a complete birth history in Peru  Apart from using different reference periods, the
complete birth history and the truncated pregnancy history measure different phenomena (hive births and
live births + non-live births, respectively)

DOCUMENTING MAGNITUDE VERSUS CAUSES/CORRELATES OF PERINATAL DEATH

When collecting data, 1t 1s important to identify whether the study’s objective 1s to document magnitude
(1€, levels), causes, or correlates of perinatal mortality-- or 1deally, all three Traditional sources of data
such as surveys or vital registration systems are more appropriate in capturing the magnitude of perinatal
death, though they carry a certain degree of underascertainment However, a health worker or health
planner within a developing country may not be as concerned with rates or absolute numbers of deaths
but rather the 1dentification of causes of death and gaps 1n service delivery Information on these factors
will assist him/her 1in choosing the most appropriate interventions for a given jurisdiction  Because time,
financial, and human resource constrants may not permit the conduct of large-scale studies, techniques
that rely on small sample sizes can facilitate the implementation of appropriate interventions The
following sections will review existing data collection techniques and suggest changes to ensure more
effective data collection within community-based settings

ALTERNATIVE APPROACHES TO COLLECTING PERINATAL MORTALITY DATA

Despite their demonstrated effectiveness in documenting mortality, the instruments and approaches
presented in the previous section often require large-scale efforts, and thus, place burdens on already-
constrained financial and human resources Although surveys that employ pregnancy histories should
remain a mamnstay of population-based perinatal mortality research, 1t 1s necessary to develop alternative
techniques that allow for low cost, rapid assessments of perinatal mortality within a community setting

Verbal Autopsy

Aside from traditional sources of data (e g , vital registration, birth/pregnancy histories), the verbal
autopsy 1s the most widely documented alternative technique for collecting mortality data The verbal
autopsy 1s a post-mortem interview of family members (and/or other individuals familiar with the
deceased) that reconstructs details of events leading up to the subject’s death (WHO, 1996¢) In general,
verbal autopsy interviews take the form of semi-structured questionnaires i which the structured
questions investigate specifics regarding signs and symptoms, and the open-ended questions examine the
respondent’s perception of the probable cause of death (Barbieri, 1991) Findings from selected studies
(Kalter et al , 1990, Datta et al , 1988) that tested the verbal autopsy method suggest that lay reporters are
highly capable of conducting inquiries Costs associated with lay reporting are considerably less than
costs incurred when using traned health personnel as interviewers However, although lay persons are
capable of collecting information both accurately and efficiently, there 1s evidence to suggest that cause
of death may be best assigned by a physician (Bang et al , 1992)

Two applications of the verbal autopsy technique appear extensively throughout the literature (1) n the
documentation of under-five mortality, and (2) i the assessment of maternal mortality Studies (Datta et
al , 1988, Greenwood et al , 1987, Kalter et al , 1990, Marsh et al , 1995, Mizra et al , 1990, Nykanen et
al , 1995) demonstrated the effectiveness of the verbal autopsy technique 1n collecting data on selected
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diseases and conditions relevant to permatal mortality (e g , prematurity/LBW, neonatal tetanus, and to a
lesser degree, neonatal sepsis) Findings from these studies suggest that the verbal autopsy method may
be more sensitive in capturing early neonatal mortality than stillbirths  Although methodological
limitations of current verbal autopsy instruments are apparent, lack of cultural specificity (e g , the
absence of context-specific terminologies that describe certain health phenomena) account equally for
the demonstrated “failure” of the verbal autopsy method as 1t relates to perinatal mortality

One of the major limitations of the verbal autopsy method 1s that even when information on the stillbirth
or early neonatal death 1s obtained, appropriate classifications systems for cause of death do not exist
Existing classification schemes for perinatal mortality (e g , Wigglesworth or Aberdeen classification
systems) are not surted for LDCs, where infections and poor obstetric practice account for a substantial
portion of mortality These types of contributory causes of death generally fall under the “other”
category of existing classification systems Another problem in classifying permatal deaths 1s the non-
specific nature of signs and symptoms associated with many of the causes of perinatal mortality For this
reason, verbal autopsies have only proven successful 1n classifying deaths due to conditions with
relatively clear-cut syndromes (e g , LBW, neonatal tetanus) Thus, the potential for misclassification 1s
quite high n using this method for perinatal mortality, particularly since standardized algorithms do not
exist for assigning cause of perinatal death

Applications of this technique 1n assessing other types of mortality provide valuable lessons Because of
similarities 1n causes of perinatal mortality and causes of maternal mortality, the verbal autopsy approach
for maternal mortality may be the most appropriate starting point for devising a technique specific to
perinatal mortality Two characteristics of the maternal verbal autopsy that should be duplicated are (1)
assignment of multiple causes of deaths (e g , “immediate-underlying-associated causes,” or “essential
versus specific causes”), and (2) identification of avoidable factors (which highlights the role of quality
of care) The following section provides specific recommendations as to ways in which the verbal
autopsy nstrument and technique may be made more appropriate for perinatal mortality research

Recommended Modifications of the Verbal Autopsy Instrument to More Effectively Assess Perinatal Mortality
As discussed 1n the Memorandum from the 1992 WHO/UNICEF meeting on "Measurement of overall
and cause-specific mortality m infants and children" (WHO, 1994), future field testing of the verbal
autopsy technique should focus on the following methodological 1ssues (1) determnation of required
sample sizes, (2) construction of a standard verbal autopsy questionnaire (which should be validated in
different contexts), (3) the effect of different recall periods, (4) advantages and disadvantages of using
open-ended versus structured formats, and (5) the effect of inclusion/exclusion of a focused ethnographic
component on vahidity and reliability It 1s also necessary to refine existing algorithms used to assign
causes of death, and to develop a standard set of algornithms for determining causes of permnatal death
using the verbal autopsy mstrument The development of specific algorithms will allow for more
objective cause of death classification This may ultimately minimize the role of physicians n the verbal
autopsy process, since other individuals (and possibly, computer programs) would be able to assign
causes using a standardized approach with a known degree of precision

Despite the need for creating a standardized format for the verbal autopsy tools, there 1s also a need to
derive context-specific termmology The absence of appropriate terms may explain why verbal autopsies
have not been very successful m assessing perinatal mortality We may erroneously assume that people
do not want to disclose mformation on vital events, when, 1n actuality, we have not mastered how to
make 1nquiries mnto events surrounding perinatal death within communities
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Because of small sample sizes, verbal autopsies may not be very useful in studying temporal trends
However, researchers and other professionals in public health should regard verbal autopsies as methods
of assessing causes, and not necessarily levels of permatal death The verbal autopsy or similar
techniques may play critical roles 1n identifying high risk women within the communities, and
consequently, may assist in tailoring mterventions to meet the specific needs of those populations One
means of overcoming the imitations of the verbal autopsy method 1s to couple 1t with other sources of
data (e g , community informants, surveillance, record linkage, vital registration) to ensure a more

complete picture of the problem

Qualitative Research Techmques

The verbal autopsy technique 1s one attempt at combining a structured mterview format with open-ended
quiries Although qualitative research studies are absent from the permnatal mortality literature, a
myriad of qualitative techniques exist to assist the community-based practitioner or researcher in
assessing permatal mortality on a smaller scale Three types of data collection frequently constitute
qualitative research methods (1) direct observation (1 ¢ , detailed descriptions of mdividuals’ behaviors
and activities), (2) in-depth, open-ended nterviews (1 e , direct quotations from interviewee regarding
his/her beliefs, experiences, etc ), and (3) written documents (1 e , excerpts or quotations from program,
clinical, or organizational records) (Patton, 1990) Open-ended interviews, though more difficult to
analyze objectively, allow for the collection of information from the respondent’s perspective

With respect to perinatal mortality research, a qualitative component using one of the methods outlined
above may prove mvaluable 1n explaining health care utilization patterns within the community For
instance, 1t can document community perceptions that hamper access to and utilization of maternal and
permatal services Thus, understanding the client’s perspective through qualitative research allows
researchers to devise means of generating demand for services within the community In addition, key
informant nterviews and focus group discussions with formal and informal health sector providers may
provide valuable information on their practices and decision-making processes This information may be
used to tailor more appropriate traming or health education mterventions In addition, qualitative
research can assist scientists mn 1dentifying local terminology related to pregnancy, delivery, and maternal
and perinatal health that may be used n health education campaigns or i the development of research
instruments used to assess perinatal mortality within the community In the nterest of exploring the
quality of maternal and perinatal care, qualitative techniques may also be employed 1n process
evaluations of programs and interventions, these techniques are applicable mn both hospital and
community settings

Historically, there has been a general sentiment that qualitative research methods are not as rigorous as
quantitative methods However, qualitative researchers must be equally concerned with sampling and
other methodological 1ssues, though the nature of these 1ssues may differ dramatically from quantitative
research For example, quantitative research often employs simple random, stratified, or systematic
sampling techmques with the goal of selecting respondents who are representative of the target
population A representative sample ensures that study findings are generalizable to individuals outside
of the study In contrast, many qualitative studies rely upon purposive sampling (Gittlesohn et al , 1995)
Although this approach may compromise the generalizability of study findings, 1t ensures that sufficient
information 1s obtamed from individuals with certain characteristics of interest (e g , mothers or mothers-
in-law, who may be most knowledgeable about the events occurring during labor and delivery for a
specific case)
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LESSONS LEARNED and RECOMMENDATIONS

REGARDING COMMUNITY-BASED ASSESSMENT OF PERINATAL MORTALITY

METHODOLOGICAL LESSONS LEARNED FROM THIS LITERATURE REVIEW

Given a review of the current permatal mortality literature, the following methodological lessons have
been learned

General Lessons

(1) Study objectives should guide the researcher in choosing the most appropriate study
methodology Appropriateness of methods relies heavily upon whether the objective 1s to
measure (a) levels, (b) causes or (c) correlates of perinatal mortality

(2) There 1s an absence of small-scale methodologies that can be implemented by community-
based ndividuals with adequate traming and mimimal technical assistance

(3) The PMR 1s perceived as a standard mdicator for cross-country and temporal comparisons
However, due to inconsistent defimtions of perinatal mortality (e g , using the 22nd week of
gestation as a cutoff versus the 28th week of gestation), as well as variations 1n the degree of
underascertainment and misclassification of stillbirths and early neonatal deaths, statistics from
different contexts are not likely to be comparable

(4) Failure to disaggregate permatal mortality into stillbirths and early neonatal deaths, and
more 1mportantly, disaggregate stillbirths into fresh and macerated may compromise the
sensitivity of the perinatal mortality rate as an indicator for quality of obstetric care

Study Designs

(1) There are places for the case-control, cohort, and cross-sectional study designs within
permatal mortality research, though the feasibility of each design may vary from one context to
the next In populations with little context-specific data on the causes and correlates of perimatal
mortality, case-control studies are easily implemented within the community and are a good first
step to assessing the problem

(2) There 1s also the potential to combine different elements within the study methodology n
order to obtain a more complete picture of a woman’s reproductive experience (e g , the DHS
uses cross-sectional sampling and a retrospective instrument (the birth history) to

document births and deaths)

Sampling

(1) Hospatal-based studies have provided much of our information on perinatal mortality
However, most are biased 1n their depiction of the problem, since hospital samples are generally
characterized by an overabundance of complicated pregnancies and deliveries
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(2) In order to maximize generalizability of results, studies should be population-based, sampling
from both health facilities and the community to ensure representativeness of all births and
deaths occurring within a given population The only exception to sampling from both health
faciities and the community 1s when health care coverage 1s extremely high or extremely low
For instance, where the percentage of institutional deliveries 1s high (e g , 85% 1n the Southern
Africa region), a hospital-based study 1s relatively representative of the general population, and
thus, 1s population-based Nevertheless, caution should still be exercised with respect to study
recruitment, particularly for referral hospitals

(3) Qualitative and quantitative research endeavors n the area of perinatal mortality may depend
on vastly different sampling techniques (e g , purposive versus random sampling, respectively)

Data Sources

(1) In general, vital registration systems within the developing world are structurally 1ll-equipped
to document perinatal mortality, and thus are mefficient sources of permatal statistics However,
the accuracy and completeness of perinatal data from vital records are as much functions of
cultural perceptions as they are of structural factors

(2) Despite the general perception that community surveillance yields a higher ascertamnment of
births and perinatal deaths, there 1s evidence to suggest that its effectiveness in documenting
perinatal mortality 1s as much a function of who 1dentifies and reports the events as 1t 1s
methodological factors (such as the frequency of the surveillance)

(3) Surveys are the mainstay of perinatal mortality research, though ther accuracy and reliability
are constrained by the structure (e g , backward versus forward pregnancy histories, structured
versus open-ended questions) and content of the survey (e g , information derived from complete
versus truncated histories, or birth versus pregnancy histories)

Instruments

(1) Vahdity and rehability are often confused within the permatal literature Although there are
means of testing whether results from a particular tool are consistent (1 e , rehable), no gold
standard for measuring perinatal mortality exists whereby we can assess the accuracy (1 e,
validity) of those estimates As a result, 1t 1s incorrect to make conclusions regarding the true
vahdity of an instrument We can only assess the completeness of information derived from one
mstrument or data source relative to another

(2) With the exception of the verbal autopsy method, few alternative methods of assessing
permatal mortality have been field tested outside of Latin America There 1s an obvious need to
test methods 1n contexts that not only differ in levels of perinatal mortahty, but also n levels of
female Iiteracy and other factors that may affect the interpretation of (and response to)
questions
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Data Collection Technigques

(1) Perinatal mortality research 1s primarily rooted 1n conventional (1 e , quantitative) data
collection techniques Qualitative research studies are virtually absent from the perinatal
literature, despite the meffectiveness of most quantitative techniques in assessing perinatal
mortality at the community level

(2) There 1s some potential 1n using the verbal autopsy method for community-based assessment
of permatal mortahty, since 1t relies on small numbers of events However, 1t may be neffective
1n estimating levels or mapping temporal trends in permatal mortality Methods of cause of
death classification using the verbal autopsy must also be refined

RECOMMENDATIONS FOR COMMUNITY-BASED ASSESSMENT OF PERINATAL MORTALITY

The following recommendations are made with respect to commumity-based assessment of perinatal
mortality

Triangulation of data sources and data collection technigues

(1) Because accuracy and completeness of data varies from one context to the next, the use of
multiple data sources (e g , dual use of vital registration with interviews/surveys) and data
collection techmques (quantitative and qualitative) are recommended to avoid information gaps
on critical aspects of perinatal mortality

(2) The types of data and techniques employed should reflect the study’s objectives

WHEN THE OBJECTIVE IS TO DOCUMENT SUPPLY-SIDE FACTORS. THE FOLLOWING TOOLS ARE
RECOMMENDED

*Situation Analysis to identify weak hnks 1n service delivery (e g , with respect to supphes/resources)

*Tramming Needs Assessment to identify deficiencies among health workers within the formal health
system

*Structured (quantitative) and Unstructured/Semi-Structured (qualitative) Interviews to document
perspectives of both formal and mformal health providers

There 15 a particular need to examine the perceptions of traditional birth attendants (TBAs) and
other informal health sector providers, and to document their decision-making algorithms used m
the management of pregnancy and pregnancy complications within the community Such
information may highlight potential targets for community-based health education and health
promotion
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‘WHEN THE_OBJECTIVE IS TO DOCUMENT DEMAND-SIDE FACTORS, THE FOLLOWING TOOLS ARE
RECOMMENDED

*Commumity Diagnosis or similar instruments to ascertain mformation on factors that affect demand
for, access to, and utilization of maternal and perinatal services

*Focus Groups, In-depth Interviews, and Event Histories with clhients and community members
may also achieve the above objective

Qualitative research techmques can also be used to identify context-specific terminology related to
pregnancy, pregnancy complications, and pregnancy outcomes, as well as perceptions of "normal”
pregnancy and disease severity within the community Such techniques may also aid n identifying
community informants for perinatal mortality surveillance within the community, and i documenting
community practices i maternal and neonatal care

WHEN THE OBJECTIVE IS TO DOCUMENT LEVELS AND CAUSES OF PERINATAL MORTALITY, THE
FOLLOWING ARE RECOMMENDED

*Census data (use of community informants may improve data completeness)
*Demographic and Health Survey (DHS) data (based upon pregnancy histories)
*Pregnancy history data from other types of surveys (truncated histories are appropriate for
perinatal mortality)

*Surveillance data

*Verbal autopsies (for causes, not levels of perinatal mortality)

Documentation of cultural perceptions of life and death
When evaluating the appropriateness of data sources such as vital registries, there 1s a need to
document cultural views that may impede the collection of accurate and reliable data

Use of open-ended questions

Open-ended questions have proven to yield accurate responses to questions regarding pregnancy
and pregnancy complications In addition, they are effective in establishing rapport between the
mterviewer and the respondent

In addition to selecting the type of questions to ask individuals, local culture should dictate the
selection of both respondents and interviewers For example, the mother may not be the most
appropriate interviewee Her mother, mother-in-law, or other relatives may be more cognizant of
the events surrounding the perinatal death Although the TBA may also be a potential
respondent, the accuracy of inquiries with TBAs 1s questionable for two reasons First, TBAs
oversee a number of deliveries over a period of time, and may thus be unable to accurately recall
events pertaming to a specific case Second, the TBA, 1n an effort to avoid blame or liability,
may consclously or unconsciously alter events leading up to the death Despite these potential
biases, the TBA's perspective should not be overlooked 1n assessing perinatal mortality and
planning mterventions
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° Wider application of the nested case-control study design
Nested designs allow researchers to reap the benefits of the longitudinal study design, without
the prohibitive cost

. Field-testing of the verbal autopsy method specifically for permatal mortality, and the
development of a standardized verbal autopsy instrument and algorithms for assigning causes of
death

] Use of commumity informants to improve completeness of census data

° For longitudinal surveillance, frequency of birth and death ascertainment that 1s more
appropriate for assessing early mortality (e g , monthly home visits, as opposed to tri-monthly
visits)

° Additional field-testing of the truncated pregnancy history m different contexts

o Use of verbal autopsies for community wide eprdemiological assessment, not on an individual

(1 e, case-by-case) basis

CONCLUSION

The purpose of this report was not to present specific methodologies for assessing perinatal mortality
within the commumty Such methodologies are absent from the literature, and additional field testing of
techmiques within different contexts are required in order to make such recommendations This paper
does, however, aim to review current approaches to data collection, discuss their limitations, and
highlight potential modifications to these existing techniques mn order to make them more appropriate for
use in perinatal mortality research The need for additional research (both qualitative and quantitative)
must be underscored Given the constramed health systems that are charactenstic of the developing
world, 1t 1s imperative that simple, low-cost, rapid assessment techniques be devised to assist health
planners and professionals n allocating resources to areas that will yield the greatest impact
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APPENDIX A

Comparison of Perinatal Mortality 1983 and 1995
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APPENDIX B

Permatal Mortality and % Antenatal Care Utilization




PERINATAL MORTALITY AND % ANTENATAL CARE UTILIZATION
by Subregion

correlation coefficient (r) = -0 6

140
g
S 120
& 100
o
E 80
2
g 60
(@]
= 40
[
©
< 20
m [ ]
(a

0 | f | | | { | | |

0 10 20 30 40 50 60 70 80 90 100

Antenatal Care Utilization (%)
adapted from WHO, 1997 and WHO, 1996b



APPENDIX C

Perinatal Mortality and % Trained Attendant at Delivery
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Calculations for TABLE 2

(“Regional Comparisons in Percent Contributions
to Fetal-Infant Mortality in 1995")
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CALCULATIONS FOR TABLE 2

( “REGIONAL COMPARISONS IN PERCENT CONTRIBUTIONS TO FETAL-INFANT MORTALITY IN 1995")

Sources

Number of permatal deaths WHO, 1996a
Number of neonatal deaths WHO, 1996a
Number of early neonatal deaths WHO, 1996a
Number of late fetal deaths WHO, 1996a
Total population PRB, 1996
Crude birth rate (CBR) PRB, 1996
Infant mortality rate (IMR) PRB, 1996

4 3 milhon stillbirths/ 7 6 million perinatal deaths = 0 566
3 4 milhion early neonatal deaths/ 7 6 million perinatal deaths = 0 434

THEREFORE
Proportion of all permatal deaths that are early neonatal deaths (ENND) 0 434
Proportion of all permatal deaths that are stillbirths (SB) 0 566

**NOTE Because region-specific data on the SB to ENND ratio are not available, the global ratio of SB to
ENND was used to obtain the following regional estimates

WORLD

L] calculation of early neonatal deaths and stillbirths
7,636,000 perinatal deaths x 434 = 3314 024 ENND
7,636,000 perinatal deaths x 566 = 4321976 SB

L calculation of number of live births and infant deaths

5,771,000,000 (total population) x 024 (CBR) = 138 504 000 annual number of live births

138,504,000 x 062 (IMR) = 8 587 248 annual number of infant deaths
L] neonatal, early neonatal, late neonatal, and postneonatal deaths
*5,080,000/ 8,587,248 = 59 2% neonatal deaths

*3,314,024/ 8,587,248
*(5,080,000 - 3,314,024)/ 8,587,248
*(8,587,248 - 5,080,000)/8,587,248

38 6% early neonatal deaths
20 6% late neonatal deaths
40 8% postneonatal deaths



® proportion of fetal-nfant mortalty (1 e , stillbirths plus deaths during the first year of hife)
[4 321 976(stillbirths) + 8,587 248 (infant deaths) = 12,909,224 fetal-infant deaths]

%SB %ENND %LNND %PNND
4,321,976/12,909,224  3,314,024/12,909,224 1,765,976/12,909,224  3,507,248/12,909,224
335% 25 7% 137% 27 2%

(59 2% PERINATAL DEATHS)

MORE DEVELOPED COUNTRIES

L calculation of early neonatal deaths and stillbirths

67,270 ENND
87,730 SB

155,000 perinatal deaths x 434
155,000 permatal deaths x 566

o calculation of number of hve births and infant deaths

1,171,000,000 (total population) x 012 (CBR) = 14,052,000 annual number of live births
14,052,000 x 009 (IMR) 126,468 annual number of infant deaths

® neonatal, early neonatal, late neonatal, and postneonatal deaths

* 96, 000/126,468
*67,270/126, 468
*(96, 000 - 67,270)/126,468
*(126,468 - 96,000)/126,468

75 9% neonatal deaths

53 2% early neonatal deaths
22 7% late neonatal deaths
24 1% postneonatal deaths

° proportion of fetal-infant mortality (1 e , stillbirths plus deaths during the first year of hife)
[87 730(stillbirths) + 126 468 infant deaths =214,198 fetal-infant deaths]

%SB YENND %LNND %PNND
87,730/214,198 67270/214,198 28,730/214,198 30,468/214,198
41 0% 314% 13 4% 142%

(72 4% PERINATAL DEATHS)

LESS DEVELOPED COUNTRIES (including China):

. calculation of early neonatal deaths and stillbirths

7,480,000 perinatal deaths x 434 = 3,246,320 ENND



7,480,000 pernatal deaths x 566 = 4,233,680 SB

] calculation of number of live births and infant deaths

4,600,000,000 (total population) x 027 (CBR) = 124,200,000 annual number of live births

124,200,000 x 068 (IMR) = 8,445,600 annual number of infant deaths

® neonatal, early neonatal, late neonatal, and postneonatal deaths

*4,984,000/8,445,600 = 59 0% neonatal deaths

*3,246,320/8,445,600 = 38 4% early neonatal deaths
*(4,984,000-3,246,320) /8,445,600 = 20 6% late neonatal deaths
*(8,445,600-4,984,000)/8,445,600 = 41 0% postneonatal deaths

° proportion of fetal-infant mortahty (1 e , stillbirths plus deaths during the first year of hife)

[4 233 680(stillbirths) + 8 445 600 (nfant deaths) =12,679,280 fetal-infant deaths]

%SB YENND %LNND %PNND
4,233,680/12,679,280  3,246,320/12,679,280 1,737,680/12,679,280 3,461,600/12,679,280
334% 25 6% 137% 273%

(59 0% PERINATAL DEATHS)

AFRICA:

] calculation of early neonatal deaths and stillbirths

2,404,000 perinatal deaths x 434
2,404,000 perinatal deaths x 566

1,043,336 ENND
1,360,664 SB

[ ] calculation of number of hve births and infant deaths

732,000,000 (total population) x 041(CBR) = 30,012,000 annual number of live births
732,000,000 x 091 (IMR) 2,731,092 annual number of infant deaths

® neonatal, early neonatal, late neonatal, and postneonatal deaths

*1,291,000/2,731,092
*1,043,336/2,731,092
*(4,291,000-1,043,336)/2,731,092
*(2,731,092-1,291,000)/ 731,092

47 3% neonatal deaths

38 2% early neonatal deaths
9 1% late neonatal deaths

52 7% postneonatal deaths

o



o proportion of fetal-infant mortality (1 e , stillbirths plus deaths during the first year of hfe)
[1,360 664(stillbirths) + 2 731 092 (infant death)s =4,091,756 fetal-infant deaths]

%SB %ENND %ILNND %PNND
1,360,664/4,091,756  1,043,336/4,091,756 247,664/4,091,756 1,440,092/4,091,756
333% 255% 61% 352%

(58 8% PERINATAL DEATHS)

ASIA-
L] calculation of early neonatal deaths and stillbarths

4,583,000 perinatal deaths x 434 = 1,989,022 ENND
4,583,000 perinatal deaths x 566 = 2,593,978 SB

e calculation of number of live births and infant deaths

3,501,000,000 (total population) x 024 (CBR)
84,024,000 x 062 (IMR)

84,024,000 annual number of live births
5,209,488 annnal number of infant deaths

H

° neonatal, early neonatal, late neonatal, and postneonatal deaths

*3,386,000/5,209,488 = 65 0% neonatal deaths
*1,989,022/5,209,488 38 2% early neonatal deaths
*(3,386,000-1,989,022)/5,209,488 26 8% late neonatal deaths
*(5,209,488-3,386,000)/5,209,488 35 0% postneonatal deaths

] proportion of fetal-infant mortality (1 e , stillbirths plus deaths during the first year of life)
[2,593 978(stillbirths) + 5,209 488 (infant deaths) =7, 803,466 fetal-infant deaths]

%SB %ENND %LNND %PNND
2,593,978/7,803,466  1,989,022/7,803,466 1,396,978/7,803,466  1,823,488/7,803,466
332% 255% 17 9% 23 4%
(58 7% PERINATAL DEATHS)
EUROPE
L calculation of early neonatal deaths and stillbirths
107,000 perinatal deaths x 434 = 46,438 ENND

107,000 perinatal deaths x 566

60,562 SB



° calculation of number of live births and mnfant deaths

728,000,000 (total population) x 011 (CBR) = 8,008,000 annual number of live births
8,008,000 x 011 (IMR) 88,088 annual number of infant deaths

L neonatal, early neonatal, late neonatal, and postneonatal deaths

*66,000/88,088 = 74 9% neonatal deaths
*46,438/88,088 52 7% early neonatal deaths
*(66,000-46,438)/88,088 22 2% late neonatal deaths
*(88,088-66,000)/88,088 25 1% postneonatal deaths

i

It

L proportion of fetal-infant mortality (1 e , stillbirths plus deaths during the first year of hfe)
[60,562(stillbirths) + 88 088 (infant deaths) =148,650 fetal-infant deaths]

%SB %ENND %LNND %PNND
60,652/148,650 46,438/148,650 19,562/148,650 22,088/148,650
40 7% 312% 132% 14 9%

(71 9% PERINATAL DEATHS)

NORTH AMERICA

] calculation of early neonatal deaths and stillbirths

39,000 permnatal deaths x 434 = 16,926 ENND
39,000 permnatal deaths x 566 = 22,074 SB

L calculation of number of hive births and infant deaths

295,000,000 (total population) x 015(CBR) 4,425,000 annual number of live births

4,425,000 x 007 (IMR) = 30,975 annual number of infant deaths
L neonatal, early neonatal, late neonatal, and postneonatal deaths

*26,000/30,975 = 83 9% neonatal deaths

*16,926/30,975 = 54 6% early neonatal deaths

29 3% late neonatal deaths
16 1% postneonatal deaths

*(26,000-16,926)/30,975
*(30,975-26,000)/30,975

] proportion of fetal-infant mortahty (1 e, stillbirths plus deaths during the first year of life)
[22 074(stllbirths) + 30,975 (infant deaths) =53,049 fetal-infant deaths]

%SB Y%ENND Y%LNND %PNND
22,074/53,049 16,926/53,049 9,074/53,049 4,975/53,049
41 6% 319% 171% 94%

(73 5% PERINATALDEATHS)



LATIN AMERICA AND THE CARIBBEAN

L] calculation of early neonatal deaths and stillbirths

483,000 perinatal deaths x 434 = 209,622 ENND

483,000 perinatal deaths x 566 = 273,378 SB

® calculation of number of hive births and infant deaths

486,000,000 (total population) x 026(CBR) = 12,636,000 annual number of live births

12,636,000 x 043 (IMR) = 543,348 annual number of infant deaths

o neonatal, early neonatal, late neonatal, and postneonatal deaths

*301,000/ 543,348 = 55 4% neonatal deaths

*209,622/ 543,348 = 38 6% early neonatal deaths

*(301,000-209,622)/ 543,348 = 16 8% late neonatal deaths

*(543,348-301,000)/ 543,348 = 44 6% postneonatal deaths

] proportion of fetal-infant mortalty (1 e, stillbirths plus deaths during the first year of life)
[273 378(stillbirths) + 543 348(infant deaths) = 816,726 fetal-infant deaths]
%SB %ENND %LNND %PNND

273,378/ 816,726 209,622/ 816,726 91,378/ 816,726 242,345/ 816,726
335% 257% 112% 29 7%

(59 2% PERINATAL DEATHS)

OCEANIA

L] calculation of early neonatal deaths and stillbirths
10,000 permnatal deaths x 434 = 4,340 ENND
10,000 perinatal deaths x 566 = 5,660 SB

® calculation of number of live births and infant deaths

29,000,000 (total population) x 019(CBR)

551,000 annual number of hive births

551,000 x 024 (IMR) = 13,224 annual number of infant deaths
L neonatal, early neonatal, late neonatal, and postneonatal deaths

*5,000/13,224 = 37 8% neonatal deaths

*4.340/13,224 = 32 8% early neonatal deaths

o]



*(5,000-4,340)/13,224 = 5 0% late neonatal deaths
*84,224/13,224 62 2% postneonatal deaths

il

° proportion of fetal-infant mortality (1 e , stillbirths plus deaths during the first year of hfe)
[5 660(stillbirths) + 13,224 (infant deaths) =18,884 fetal-infant deaths]

%SB %ENND %LNND %PNND
5,660/18,884 4,340/18,884 660/18,884 8,224/18 884
30 0% 23 0% 35% 43 6%

(53 0% PERINATAL DEATHS)



APPENDIX E

Summary Matrices for Institution-Based, Community-Based, and
Multisample Perinatal Mortality Studies
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
L

NORIHFASTERN OBJECTIVE SAMPLE PREVALENCES
BraziL To determine nisk factors for preterm birth Prevalence of LBW 10%
and intrauterine growth retardation m Natal Prevalence of preterm LBW 5 1%
Ferraz EM Gray Brazil Prevalence of IUGR 4 9%
RH and TM Cunha
(1990) SAMPLE ADJUSTED ODDS RATIOS (OR) and ATTRIBUTABLE RISKS (AR)
International CASES N=429 preterm nfants and 422 FOR PRETERM BIRTH
Journal of intrauterine growth retarded infants Prepregnancy age <20 years OR=14(1119) AR=7 1%
Epidemiology CONTROLS 2 555 infants of normal birth Maternal weight <50 kg OR=23 (23 30) AR=205%
19(1) 101 108 weight and gestational age Past lustory of LBW OR=24(1733) AR=122%
Smoking during pregnancy OR=15(1220) AR=14 6%
Cases and controls were selected from Antenatal care (<5 visits) OR=21(1727) AR=28 1%
11 483 singleton lve births Gestational illness OR=53 (366 5) AR=155%
Vaginal bleeding (first trimester) OR=3 3 (244 6) AR=13 4%
STUDY DESIGN Intrapartum complications OR=24 (1 83 2) AR=13 8%
Nested case control study Delery at university hospital OR=13 (101 7) AR=not available

SOURCES OF DATA
Maternal interview medical records and ADJUSTED ODDS RATIOS (OR) and ATTRIBUTABLE RISKS (AR)
anthropometric measurements of mothers FOR INTRAUTERINE GROWTH RETARDATION

and infants Prepregnancy nulligravidity OR=20(1119) AR=25 6%

Maternal weight <50 kg OR=23(1627) AR=178%

METHODS Maternal height <150 cm OR=16(1321) AR=76%

time frame  September 1984 to February Past history of LBW OR=26(1936) AR=14 1%

1986 Maternal education <4 years OR=15(1119) AR=116%

Smoking during pregnancy OR=15(1220) AR=14 8%

Data were collected within 12 36 hours post Antenatal care (<5 visits) OR=14(1117) AR=116%

delivery Gestational illness OR=25 (1 64 0) AR=6 0%

Gestational age was determined by physical
examination using the Capurro score **NOTE Odds ratios for the above two outcomes used infants of normal birth weight
Percentiles of birth weight by gestational age | & gestational age as the reference group

were based upon the Denver Reference
Curve Infants were divided into the
following three groups (1) PRETERM
LBW below 37 weeks and below 2500
grams (2) IUGR born at term and below
2500 grams (3) CONTROLS born at term
and within the 10th and 90th percentile of
birth weight by gestational age

defimtion of a case  liveborn infant
weighing between 500 and 2499 g

defimtion of a control  hiveborn infant
weighing 2500 g or more
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
_ _
SOUTHI RN BRrAzII Term, Normal OBJECTIVE LBW prevalence in the sample 9 0%
(Pelotas) Birth weight 120 | To examne the effect of birth weight (BW) LBW infants with known GA  63% IUGR 37% preterm

Barros FC Huttly
SRA Victora CG
Kirkwood BR and
JP Vaughan (1992)
Pediatrics
90(2) 238 244

IUGR 700
Preterm 1510

Unknown GA
510

and gestational age (GA) on growth
morbidity and mortality through the first
four years of life

SAMPLE
N= 6 011 hospital births (5 914 live births)

STUDY DESIGN
Cohort (prospective) study

SOURCES OF DATA
Questionnaire vital registration

METHODS

time frame  four years Data were
collected at a pernatal evaluation and at
follow up visits at 11 23 and 47 months

A questionnaire was administered to the
mother within 48 hours of delivery
Information on socioeconomic vartables and
maternal factors were collected [GA was
calculated based upon maternal recall of last
menstrual period]

Mortality information was obtamed from the
state s vital registration system and during
visits to all hospitals cemeteries coroner
services and registries throughout the city
Mortality inquiries were also made during
2nd follow up visits n 1984 (all households
were asked about deaths of young children
the within past two years)

Subjects were traced using the addresses
given at birth Follow up rates were above
80% for all visits

Perinatal deaths among preterm babies  equally distributedbetween fetal and early neonatal
peniods

LEADING CAUSES OF PERINATAL DEATH
among preterm babies 1mmatunty (72 0%)
among IUGR babies antepartum fetal deaths (64 0%) malformations (13 0%)

RISK FACTORS FOR PERINATAL DEATH
Not Available

RISK FACTORS FOR PRETERM BIRTH and IUGR
See article for adjusted and unadjusted odds ratios

INFANT MORTALITY RATES (per 1000) by CAUSES
ACCORDING TO BIRTH WEIGHT AND GESTATIONAL AGE
(ABW= appropriate birth weight)

(1) Permatal
ABW Term 4
IUGR 19
Preterm 93

(2) Respiratory Infections
ABW Term 2
IUGR 14
Preterm 16

(3) Dharrhea
ABW Term 2
IUGR 0
Preterm 11

(4) Other Infections
ABW Term 2
IUGR 3
Preterm 13

(5) Malformation
ABW Term 2
IUGR 21
Preterm 10

(6) 111 defined
ABW Term 3
IUGR 7
Preterm 10

{7) Other

ABW Term O
1UGR 3
Preterm 0
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COUNTRY/
REFERENCE

PMR
(per 1000)

METHODOLOGY

STUDY RESULTS

EASTERN
CARIBBEAN

Boersma ER (1985)
Bulletin of the Pan
American Health
Organization
19(1) 45 60

RATES FROM
1980/1981

Antigua 316

Bahamas 31 8
Barbados 360
Dominica 29 4
St Lucia 374

St Vincent 37 5

R
OBJECTIVE

To evaluate perinatal care in six Eastern
Caribbean countries

SAMPLE
N = 18 896 hospital dehiveries from six
Caribbean countries

STUDY DESIGN
Retrospective study

METHODS

time frame  one month (December 1981)

LEADING CAUSES OF PERINATAL DEATH
(ORs not presented in article)

Antigua  permatal asphyxia complications of prematurity
Bahamas  perinatal asphyxia complications of prematurity

Barbados

respiratory distress syndrome pennatal asphyxia fections congenital
abnormalities

Dominica  complications of abnormal growth and matunity perinatal asphyxia

St Lucia  perinatal asphyxia

St Vincent  peninatal asphyxia infections

% LOW BIRTH WEIGHT

Antigua  82%
Bahamas 6 7%
Barbados 11%
Dommmica 5%
St Lucta 7 6%

St Vincent  data not available
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COUNTRY/
REFERENCE

PMR
(per 1000)

METHODOLOGY

STUDY RESULTS

CHINA
(Shangha)

Zhang J Cai W and
H Chen (1991)
International
Journal of
Epidemiology
20(4) 958 963

14 96

L
OBJECTIVE

To examine the incidence and risk factors
associated with perinatal mortality tn
Shanghat between 1986 and 1987

SAMPLE

N = 75 756 births (n=1 134 permatal deaths)
from stratified random sample of secondary
and tertiary institutions (n=29)

Primary hospitals not selected due to small
number of annual births/deliveries

Study sample=39 86% all births 1n Shangha
during study period

STUDY DESIGN
Prospective mult: site study

METHODS
time frame 1 October 1986 through 30
September 1987

Every stillbirth and live birth weighing
>1000g (or when birth weight information
was not available having a gestational age of
at least 28 weeks) was documented
Informatton of infant sex birth weight
gestational age maturity plurality maternal
ape and causes of death were recorded at
birth

M
MORTALITY RATES FOR
antepartum fetal deaths (n=452) 5 97 per 1000 births
intrapartum fetal deaths (n=156) 2 06 per 1000 births
carly neonatal deaths (n=526) 6 94 per 1000 births

*Evidence of seasonality 1n periatal mortality (highest i winter and early spring)
*Possible artifactual effect of higher birth rates during those times of the year

RISK FACTORS FOR PERINATAL MORTALITY
(ORs not presented n article)

male sex low birth weight preterm birth high panity multiple pregnancy (NOTE
maternal age not found to have a substantial impact on perinatal mortality with the
exception of mothers >35 years)

MAIN CAUSES OF ANTEPARTUM FETAL DEATH
Cord complications

Intrauterine distress

Congenital malformations

MAIN CAUSES OF INTRAPARTUM FETAL DEATH
Asphyxia

Cord complications

Congenital malformations

MAIN CAUSES OF EARLY NEONATAL DEATH
Asphyxia

Congenital malformation

Intracranial haemorrhage
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INSTITUTION BASED EPIDEMIOLOGICAL STUDIE

COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE {per 1000)
0 L L
E1HIO1 14 653 OBIJECTIVE Ratio of stilibirths to neonatal deaths=2 7 1
(Addis Ababa) To 1denttfy the causes of perinatal death 73% of pernatal deaths stillbirths after the 20th week of gestation

Naeye Rl Tafan N SAMPLE
Marboe CC and DM N = 1019 stillbirths and neonatal deaths LEADING CAUSLS OF PERINATAL DEATH

Judge (1977) m hospitals and clinics by permatal mortality rates (PMRs) per 1000]

Bulletin of the

World Health STUDY DESIGN ammotic flurd nfections 21 8

Orgamization 55 63 Case control study obstructed labor 95
65 abruptio placentac 55

SQURCES OF DATA congenital syphalis 49
Maternal interview hospital/clinic records fetal hypoxia of unknown cause 43
physical examination of infant one day post congenital anomalies 25
delivery

*NOTE Rusk factors were not presented n the article
METHODS
time frame  one year (1974 1975)

Autopsies and gross placental examinations
were performed by medical students and
deaths were assigned to the following
categories amniotic fluid infection
obstructed labor abruptio placentae
congenital syphilis umbihical cord
compression fetal hypoxta of unknown
cause congenital anomalies placenta
praevia large placental infarct premature
rupture of membranes toxaemia of
pregnancy twn transfusion syndrome birth
trauma, viral hepatitis and cord knots or
stenosts
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COUNTRY/
REFERENCE

EGYPT

Serour GI Younis
MN Hefnawm1 F El
Bahy M Dagistany

HF and Nawar
(1981)
International
Journal of

Gynaecology and
Obstetrics 19 447

451

PMR
(per 1000)
——

METHODOLOGY

STUDY RESULTS

84 4

OBJECTIVE
To study factors affecting perinatal mortality
at Al Galaa Teaching Hospital

SAMPLE
N =6 990 deliveries n=580 perinatal deaths

Women with normal deltveries discharged
from hospital earlier than other women

Random sample of women discharged on
2nd day postpartum followed up at home on
the 8th day postpartum to record neonatal
deaths

STUDY DESIGN
Retrospective study

SOURCES OF DATA

International Fertility Research Program s
Matermity Record 903 Form pernatal death
form

METHODS
time frame 21 months (March 1977 to
November 1978)

Data were collected using the International
Fertility Research Program s Matermty
Record 903 Form which documented
information on medical and soctal aspects of
the mother and the delivery An additional
form was completed for each pernatal death
which documented possible causes of death
& postmortem exam results (when
conducted)

PERCENTAGE OF ALL CASES ATTRIBUTFD TO SELECTED CAUSES
(based upon postmortem examinations of 105 babies)

Anoxia 63 8%

Maceration (autolyzed) 20 0%
Major congenital anomalies 17 1%
Cerebral birth trauma 2 9%

RISK FACTORS FOR PERINATAL DEATH

maternal age maternal education marital status residence antenatal care utihization
haemoglobin level hospital status as paying or non paying patient registration status
outcome of last pregnancy panty/family size gender of infant and birth weight

*Increased perinatal mortality with maternal age (PMR=184 62 among women 40+years
vs 59 29 among women <20 years)

*Outcome of last pregnancy highest mortality for preterm stilibirths (384 6) followed
by term stillbirths (363 6) preterm live births (196 4) spontaneous abortions (103 8)
induced abortions (95 2) term live births (83 5)

Perinatal mortality rate among never pregnant women=53 |

*General increase n perinatal mortality with increasing numbers of living children
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
- M M
GHANA 1030 OBIJECTIVE Stilibirths=67% perinatal deaths
To quantify perinatal mortahity and identify
Frander A (1992) causes of death at a 250 bed hospital in MAIN CAUSES OF DEATH
Tropical Doctor Bawku District Upper East Region Ghana asphyxia during labor (42 3%)
2282 (responsible for 15% of delivenes) prematurity (23 2%)

SAMPLE
N =1 637 deliveries (n=168 perinatal deaths)

STUDY DESIGN
Prospective study

SOURCES OF DATA_
Information recorded by attending midwife
following each perinatal death

METHODS
Information such as the mother s name
panty date of death infant sex birth weight
age at death and cause of death were
recorded An attempt was also made to
distinguish between fresh and macerated
stillbirths

intrauterine death prior to fabor (17 3%)
antepartumn hemorrhage (8 3%)

major congenital abnormality (6 0%)
muscellaneous causes (2 9%)

RISK FACTORS FOR PERINATAL DEATH
Primigravidity grand multigravidity
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
GUATEMALA OBJECTIVES AMONG MOTHERS OF INFANTS
To (1) identsify obstetric conditions EXPERIENCING INTRAPARTUM/DAY ONE DEATH (n=23)
Bartlett A Paz de associated with intrapartum/day one deaths 30% primigravida
Bocaletti ME and in rural Guatemala (2) assess the usefulness 30% > 3 previous pregnancies
MA Bocaletti of maternal characterisiics as predictors of 43% prior adverse pregnancy outcome
(1990) Health these deaths and (3) evaluate obstetric risk 70% illiterate
Policy and Planning management strategies to reduce potentially
8(4) 360 368 preventable obstetric related perinatal Low positive predictive values (range 0 0 13) for intrapartum/day one deaths and
mortality maternal characteristics
SAMPLE Occurrence of labor/dehivery complication(s) stronger predictor of intrapartum/day one
N = 13 964 consecutive births (n=597 death than maternal characteristics
perinatal deaths) [all infants born 1n Santa
Marnia de Jesus Sacatepequez Guatemala] Fetal malpresentation highest case fatahity rate accounted for >50% of potentially

preventable intrapartum/day one deaths
STUDY DESIGN
Prospective study

SOURCES OF DATA

Maternal interviews using a standardized
procedure admimistered by a female
Guatemalan physician

METHODS
time frame  one year (October 1988
through September 1989)

Pregnant women and their births were
identified primarily through TBAs and
family members

Data were collected on the following
maternal and family sociodemographic
characteristics obstetric history

After the delivery data were also obtamed
on labor/dehivery conditions as well as
newborn care

Defimtion of intrapartum death stllborn
infant and maternal report of fetal movement
prior to labor
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
- A
INDIA 42175 OBJECTIVE STILLBIRTH RATE=24 41 per 1000

Bai NS Matthews
E Nar PMC
Sabarmathan K and
C Hartkumar
(1991) Journal of
the Indian Medical
Association
89(4) 97 98

To study perinatal mortality among all
inborn dehivery at SAT Hospital
Trivandrum South India over a one year
period

SAMPLE
N = 13 964 consecutive births (n=597
perinatal deaths)

STUDY DESIGN
Prospective study

SOURCES OF DATA
Not reported

METHODS
time frame
March 1987)

one year (Aprit 1986 to

Study methodology was not discussed in the
article

For calculation of rates the investigators
used the ICD 9 defimtion which includes
babies <500g 1n the perinatal death group

EARLY NEONATAL MORTALITY RATE=18 79 per 1000

*PMR among multiple pregnancies=156 65 per 1000
(Incidence of multiple pregnancy n the sample=1 36%)

*9% perinatal deaths with birth weight <1000g
Stiflbirths= majority of deaths >2000g

*Most deaths between the 1st and 24th hours of hfe

MOST COMMON CAUSES OF PERINATAL DEATH
birth asphyxia (31 28%)

prematurity (15 6%)

lethal congemital malformations (8 4%)

infections (7 2%)
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COUNTRY/
REFERENCE

KFNYA

Kavoo Linge and
KO Rogo (1992)
East African
Medical Journal
69(4) 181 187

PMR METHODOLOGY STUDY RESULTS
(per 1000)
AR IR A M— _
Early perinatal OBIECTIVE EARLY PERINATAL MORTALITY (EPMR) PER 1000
mortality rate To analyze factors that influence early BY SELECTED FACTORS
53 perinatal mortality in rural Kenya

SAMPLE

N =2 171 deliveries and n=114 early
pernatal deaths at Machakos District
Hosputal (eastern Kenya)

STUDY DESIGN

Prospective study

SOURCES OF DATA
Closed ended pretested questionnaire labor
ward and neonatal umit records

METHODS
time frame  four months

Study methodology not discussed in article

Questionnaires were administered to all
mothers experiencing an early perinatal
death

Information on all stillbirths and early per
neonatal deaths were also obtained from the
labor ward and neonatal unit on a daily basis

Definition of early perintal mortality
death occurring 1n the first 24 hours after
dehivery

EPMR (per 1000) BY PLACE OF ANTENATAL CARE

Machakos Hospital 26
Health Center 59

Sub District Hospital 123
None 229

EPMR BY GESTATION AT DELIVERY
less than 28 weeks 611

28 36 weeks 120

37 42 weeks 34

more than 42 weeks 76

EPMR BY MODE OF DELIVERY
spontaneous vertex 30

caesarian section 84

breech 260

vacuum extraction 123
laparatomy 940

EPMR BY DURATION OF LABOR
012 hours 30

13 18 hours 77

over 18 hours 171

EPMR BY PREGNANCY COMPLICATION
none 10

prolonged labor (>18 hours) 177

fetal distress 100

malpresentation 231

antepartum hemorrhage 210

obstructed labor 428

tuptured uterus 940

cord prolapse 625

premature rupture of membrane 125

EPMR BY BIRTH WEIGHT
<1000g 888

1000 1499g 700

1500 1999g 354
2000249g 115
25002999g 31

****************#***********************************i****
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
- R
Marawi 683 OBJECTIVES Analysis included women who met the following cntena (1) singleton births of gestational age >28
To estimate the PMR in the study weeks with known outcomes for day seven (2) complete data on potential nisk factors
McDermott J population identify/quantify risk factors
Steketee R and J associated with perinatal mortality compare RISK FACTORS FOR PERINATAL MORTALITY
Wirima (1996) these risk factors for their relative PMR among nulliparous women (92 1 per 1000)=1 6 times PMR of multiparous women
Bulletin of the contribution to perinatal mortality and (56 7 per 1000)
World Health assess potential misclassification of late fetal No sigmificant interaction between parity and other variables tested by the investigators
Organization deaths Nulliparous women 65% more likely than multiparous women to deltver in a health

74(2) 165 171

SAMPLE

N=3 866 women with singleton pregnancies
(n= 264 pernatal deaths) recrutted during
their first antenatal visit at one of four
antenatal clintcs 1n Mangochi District

STUDY DESIGN
Prospective population based study

SOURCES OF DATA

Mangochi Malaria Research Project
(MMRP) dataset maternal anthropometry
maternal interviews blood specimens

METHODS
time frame 1987 1990

Subjects recetved routine antenatal care
tetanus toxoid malaria chemoprophylaxis

Anthropometric measures were taken and
sociodemographic information was obtained
from maternal interviews

Enrollees were monitored through delivery
and at least one year follow up (b1 monthly
visits)

Multiple pregnancies were excluded from the
analysis of risk factors for perinatal
mortality

facility (p=0 0004)

OR (95% C 1) For Risk of Perinatal Death_ ALL WOMEN
Reactive syphilis serology  OR=3 48 (2 58 4 70)

Late fetal/neonatal death previous bith  OR=2 76 (1 81 4 30)
Maternal stature <150 cm  OR=1 86 (1 35 2 63)

Enrollment hematocrit <25gm%  OR=1 72 (1 06 2 78)
Nullipanty OR=162(122216)

Maternal weight <50 kg OR=1 53 (1 152 04)

Home delivery OR=1 42 (1061 88)

Low soctoeconomic status  OR=142 (103 197)

llhiteracy OR=133 (096 1 84)

POPULATION ATTRIBUTABLE RISKS

Reactive syphilis serology 24 8%

Previous late fetal/neonatal death 13 9%

Nulliparous 24 6%

Home delivery 16 2%

Maternal height <150cm 10 5%

Low socioeconomic status 22 7%

MULTIVARIATE ANALYSES

(based upon adyusted ORs from a model that included variables histed below)
Reactive syphilis serology 3 39 (2494 61)

Late fetal or neonatal death previous birth 327 (2085 15)
Nullipanty 2 38 (1 77 3 21)

Maternal height <150 cm 174 (124 2 44)

Home delivery 147(111194)

Low socioeconomic status 141 (103 | 94)

MISCLASSIFICATION OF NEONATAL DEATHS

There 1s evidence of differential misclassification  Among home deliveries infants
dying within the first day of life more likely to be classified as late fetal deaths

62% of perinatal deaths among home dehiveries were reported as late fetal deaths
(compared to 50% 1n health facilities)
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COUNTRY/
REFERENCE

SAUDIA ARABIA
(Jeddah)

Milaat WA and
CDV Florey (1992)
International
Journal of
Epidemiology
21(1) 82 90

(per 1000)
Y

FMR

3t5

METHODOLOGY STUDY RESULTS
N M — M
OBIJECTIVES *Caesarean section rate for Umiversity Hospital=9 3% (based upon labor room logbook)

To estimate the perinatal mortality rate and
identify antenatal and intrapartum risk
factors

SAMPLE
n=323 perinatal deaths n=486 controls

STUDY DESIGN
Case control study

SOURCES OF DATA

questionnaires official logbooks of vital
events 1n three governmental statistical
health offices n Jeddah

METHODS

All live births occurring during the Islamic
calendar years of 1393 (4 February 1973 to
24 January 1974) 1400 (21 November 1979
to 8§ November 1980) and 1408 (26 August
1987 to 13 August 1988) were abstracted
from the government logbooks

Mothers were interviewed by the principal
mvestigator during their hospital stay using
the pre tested maternal questionnaire
Information on biological socioeconomic
and obstetric factors were abstracted from
medical records

Defimtion of cases all deliveries occurring
during the 40 week study period which
ended n either a stillbirth or early neonatal
death 1n the hospital

Defimtion of controls the first two hve
vagnal singleton delivenies at or after 7 00
am each day served

*No significant difference between cases and controls with respect to infant sex

CAUSES OF PERINATAL DEATH (n = 323 perinatal deaths)
Unknown (birth weight < 2500 g) 20 7%
Trauma/mechanical 18 6%
Congenital anomaly 18 0%
Antepartum hemorrhage 10 5%
Unknown (birth weight > 2500 g) 7 7%
Pre eclampsia 7 1%
Maternal disorder 3 4%
Other causes
Iso immumzation 0 4%
Antenatal & intranatal infection 2 2%
Neonatal infection 114

RISK FACTORS for PERINATAL DEATH
Birth weight

>2500g (reference category)

1500 2499g 232 (127 42 0) [p<0 001}
<1500g >>100 (1 88 >>100) [p< 0 05]

Labor complications
No (reference category)
Yes 53(326856)[p<0001]

Mother s age

<20 years (reference category)

20 34 years 2 5(088 700)
>35years  60(169210){p<001]

Parity not a sigmificant predictor of perinatal death

PRETERM BIRTH AND PERINATAL DEATH

AN, A A e e

R e e
Preterm babics (32 36 weeks gestation) 70% of cases versus 22% of controls

Very preterm babies (28 32 weeks gestation) 27% all perinatal deaths
Risk of perinatal death among these infants 19 times greater than among full term
infants

LOW BIRTH WEIGHT
69% of cases versus 7% of controls
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COUNTRY/
REFERENCE

PMR
{per 1000)
-

METHODOLOGY

STUDY RESULTS

SOUTH AT RIC A
(Cape Town)

Domusse J (1991)
South African
Medical Journal
80 270 275

299

(RANGE 12 01n
low risk peripheral
midwife obstetric
units to 80 0n
the high nisk
referral centre)

OBJECTIVES

To (1) develop appropriate strategies to
combat perinatal mortality (2) assign
priority to research and (3) create baseline
data for future comparative studies

SAMPLE
N =27 460 births (n=854 perinatal deaths)

STUDY DESIGN
Prospective study

SOURCES OF DATA
Not reported

METHODS

Every perinatal death was jointly evaluated
by an obstetrician and a neonatologist using
the Whitfield and Hey cause of death
classification systems

Other aspects of the study methodology were
not presented in the article

P

*Ratio of stillbirths to neonatal death=23 1
*20% of stillbirths and 26% of early neonatal deaths among unbooked patients
*73% of perinatal deaths gestational age <37 weeks

R

STILLBIRTHS OBSTETRIC CAUSES
Abruptio placentac 22 5%
Hypertension 7 0%

Infection 6 4%

IUGR 45%

Trauma 54%

Premature rupture of membranes
All others  75%

Unexplamed 43 0%

23%

STILLBIRTHS- FETAL CAUSES

Prenatal hypoxia 36 0%
Infectton 7 5%
Congenital abnormality
Altothers 4 7%

Umidentified 47 0%

56%

EARLY NEONATAL DEATHS
No cause 1dentified 62 9%
Hypertension/proteinuria 8 0%
Premature rupture of membranes
Trauma  50%
Infection 5 0%
Abruptio Placentac
4 0%
47%

OBSTETRIC CAUSES

64%

4 0%

EARLY NEONATAL DEATHS NEONATAL CAUSES
Immaturity 37 0%

Prenatal hypoxia 23 0%

Infection 14 0%

Congenital abnormahity 11 0%

Resptiratory distress 10 0%
Birth trauma haemorrhage
Metabolic cause 3 0%
Other 10%

30%

Unknown 20%
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COUNTRY/
REFERENCE

VANUATU

Maouris P (1994)
Papua New Guinea
Medical Journal
37178 180

PMR
{per 1000)

346

Excluding
emergency referral
cases from other
islands 304

METHODOLOGY

OBJECTIVES

To (1) establish accurate figures of perinatal
mortality for the referral population of Vila
Central Hospital (VCH) (2) determine cause
of death and (3) 1dentify possible
improvements in management

SAMPLE

N = 1 445 total births (live births and all
permatal deaths [n=23 stllbirths n=27 early
neonatal deaths) occurring in 1992

STUDY DESIGN
Prospective study

SOURCES OF DATA
Not reported

METHODS

time frame  one year

Cause of death was assigned at monthly
perinatal morbidity meetings attended by the
obstetrictan midwives and the pediatrician

STUDY RESULTS

Stillbirth Rate=16 0 per 1000
Early Neonatal Mortahty Rate=18 6 per
Low Birth Weight Prevalence=10%

CAUSES OF PERINATAL MORTALITY AT VCH (n=50)
Birth Asphyxia  30%

Prematunity related  20%

Unexplamned stillbirth ~ 20%

Congenital abnormality  12%

Cord accidents 6%

Mecontum aspiration 4%

IUGR 4%

Neonatal infections 4%

RISK FACTORS
Not presented 1n article
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COUNTRY/
REFERENCE

PMR
(per 1000)

METHODOLOGY

STUDY RESULTS

ZIMBABWF
(Bulawayo)

Aiken CGA (1992)

The Central African

Journal of Medicine
38(7) 263 281

360

OBJECTIVE

To vestigate the causes of permatal
mortality at Mpilo Matermity Hospital in
Bulawayo Zimbabwe

SAMPLE

N= 10 881 deliveries 3 272 neonatal
admussions (n=466 stilibirths n=379 early
neonatal deaths)

STUDY DESIGN
Prospective study

SOURCES OF DATA

Maternal histories antenatal and intrapartum
examinations examination of babies before
and after death

METHODS
time frame 12 months
(August 1989 through September 1990)

Study methodology was not discussed i
detatl

Defimtion of stillbirths fetal deaths
delivered at or after 28 weeks gestation

Defimtion of neonatal deaths babies dying
before discharge from hospital

Autopsies were performed on 90% of deaths
weighing at least 1000g and 21% of deaths
to babies <1000g They were seldom
performed on stillbirths

M——
CAUSES OF PERINATAL DEATH
Congenital Syphilis 20 5%
Birth Asphyxia 18 8%
Unexplained Stillbirths 11 8%
Hyaline Membrane Disease 11 5%
Neonatal Septicaemia 10 8%
Congenital Malformations 7 7%
Pregnancy Induced Hypertension 5 4%
Placental Abruption 4 9%
Congenttal Infection 2 2%
Other Causes 6 4%
CAUSES OF STILLBIRTH (n=456)
Congenital malformations 73 %
Placental abruption 8 8%
Pregnancy induced hypertension 9 9%
Birth asphyxta 23 8%
Congenital syphulis 21 7%
Other causes 7 1%
Unexplamed stillbirths 21 5%
CAUSES OF EARLY NEONATAL DEATHS (n=379)
Congemtal malformations 8 2%
Birth asphyxia 12 7%
Congenital syphilis 19 0%
Early onset septicaemia 10 3%
Late onset septicaermia 11 1%
Meconum aspiration syndrome 3 2%
Hyaline membrane disease 25 6%
Other causes 10 0%

11% of mothers booking at antenatal clinics positive syphilis serology

Highest stillbirth rate (50 0/1000) mothers 25 39 years
Highest neonatal rate (34 4/1000) mothers 20 24 years

50% of deaths due to asphyxia caused by prolonged/obstructed labor 25% due to
prolapsed cord breech delivery complications and retained second twin

42% of stillbirths weighed >2500g 51% of neonatal deaths weighed <1500g

No significant vanations n perinatal mortahty due to birth asphyxia unexplamed
stillbirths and congenital malformations by maternal age

RISK FACTORS
Not presented 1n article




COUNTRY/
REFERENCE

ZIMBABWE
(Bulawayo)

Aiken CGA (1992)
Archives of
Diseases in

Childhood 67 595

599

(per 1000)
N

METHODOLOGY

STUDY RESULTS

OBJECTIVES
To determine the contribution of maternal
HIV mnfection to perinatal mortahity

SAMPLE

N= 441 perinatal deaths (n=220 neonatal
deaths and n=221 stillbirths) at Bulawayo
occur at Mpilo Maternity Hospatal

[NOTE subset of the same sample described
in the previous matrix entry}

STUDY DESIGN
Retrospective study

SOURCES OF DATA
Specimens collected during the antenatal
period for serological testing

METHODS
time frame  seven months

Blood specimens which were mitially taken
from all neonatal deaths and the mothers of
stillbirths for syphilis serology testing were
anonymously tested for HIV 1 antibodies

Patients were not matched with their test
results until the end of the study to avoid bias
in the assignment of cause of death

*HIV positive rate 19 5% of perinatal deaths (15 4% stillbirths 23 6% neonatal deaths)

*HIV nfected mothers 2 1 times more likely than uninfected mothers to have a
perinatal death 1 6 times more likely to have a stillbirth 2 7 more hikely to have a
neonatal death

HIV POSITIVE RATE (%) BY CAUSE OF PERINATAL DEATH
Congenital malformations 8 1%

Burth asphyxia 8 1%

Pregnancy induced hypertension 8 1%
Placental abruptton 8 1%

Other non mfections causes* 8 1%
Hyaline membrane disease 15 0%
Congemtal syphilis 17 4%
Unexplamed sullbirths 22 4%
Neonatal septicaemia 39 3%
Congemtal infection 72 2%

*QOther non nfectious causes of stillbirth postmaturity diabetes placenta previa and
cord knot

*QOther non nfectious causes of neonatal death meconium aspiration syndrome birth
trauma kernicterus mulk aspiration and posthaemorrhagic hydrocephalus
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COUNTRY/
REFERENCE

BANGLADLSH
(Matlab)

Fauveau V
Woytytmak B
Mostafa G Sarder
AMand]J
Chakraborty (1990)
International
Journal of
Epidemiology
19(3) 606 612

PMR METHODOLOGY STUDY RESULTS
{per 1000)
- |
750 OBJECTIVE Perinatal mortahty rates significant decline during study period (1979 82 0/1000 to 1986
To assess perinatal mortality as a 65 0/1000)

monitoring tool for the evaluation of the
community based Farmly Planning and
Health Services Programme n Matlab
Bangladesh

SAMPLE

N = 60 050 births (n=4 486 peninatal deaths
occurring n the study population) from
segment of the community targeted for the
Family Planning and Health Services
Programme (1977)

STUDY DESIGN
Prospective (longitudinal surveillance)
two group study

SOURCES OF DATA
verbal autopsy

METHODS
time frame  eight years (1979 1986)
Surveillance of the study population was
accomplished using one female Commumty
Health Worker (CHW) from each village
who made b1 weekly visits to each
household to document vital events Each
CHW was accompanied by a male Health
Assistant once per month to conduct home
interviews and complete registration forms
1n households where a vital event had
occurred

The verbal autopsy method was employed
to document aspects relevant to both
stillbirths and early neonatal deaths

Stillbarth rate 37 0/1000
Early neonatal mortahty rate 38 0/1000

Pernatal mortality rate for males 13% higher than for females (gender differential for stillbirths
17% gender differential for early neonatal deaths 9%)

No gender differential observed for causes of stillbirths or early neonatal deaths (exception
neonatal tetanus [OR ,, =43 (14 13 5)]

CAUSES OF STILLBIRTH

Unknown 28%

Disorders due to very small size at birth  25%
Obstructed/prolonged labor  20%

Maternal medical problems (e g sepsis eclampsia)  13%
Malpresentation at term  12%

Multiple birth 2%

CAUSES OF EARLY NEONATAL DEATH
Disorders due to very small size at bith  63%
Birth trauma/hypoxia  31%

Neonatal tetanus 8%

Unknown 4%

Other neonatal disorders 3%

Acute respiratory infection 2%
Malformation/accident 2%

U shaped relationship between perinatal mortality and a) increasing gravidity b) increasing
maternal age

Seasonal variation in perinatal mortality  highest between August and December

***NOTE***
The definition of early neonatal death did not include deaths occurring to mfants on the 7th day
postpartum

The category very small at birth s likely to be wnflated because the investigators were unable to
distingwish between preterm and IUGR infants nor were they able to 1dentify underlying causes
of death as maternal or fetal i the case of stillbirths

Limutations associated with gestational age assessment make 1t problematic to identify all
stillbirths using the study definition of birth of an infant after 28 week gestation (for whom no
sign of hife was observed after delivery)
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
CHINA 259 OBJECTIVES Of the 50 permatal deaths 23 stillbirths and 27 early neonatal deaths
(Shuny1 County) To quantify health problems that pose the

Yan RY McCarthy
BJ Ye HF QuCY
L1Z Chen TX and
D howal (1989)
The Risk Approach
mn Permnatal Health
Shunyt County
People s Republic of
China 13 26

greatest risk to infant health and dentify
those areas that require the greatest
resources

SAMPLE
Pregnancies of all women i seven selected
townships 1n Shunyi County

N =1 914 pregnant women and their 1 928
infants (n=50 cases of perinatal mortality)

STUDY DESIGN

Prospective study (survetllance)

SOURCES OF DATA home based medical
record for prenatal care (information on
maternal soctodemographics medical and
obstetric history prenatal/ postnatal care
maternal health during pregnancy birth
status and infant morbidity)

METHODS
time frame  October 1983 through
September 1993

At her first prenatal visit each woman was
issued a medical card that documented
characteristics and conditions related to the
pregnancy She was responsible for
bringing her medical record to all
subsequent visits The TBAs collected the
card at the woman s last postpartum visit
(42 days post delivery) and submuited 1t to
the township hospitat for data analysis

THE TWO LEADING CAUSES OF PERINATAL DEATH
congenital malformations (30%) and asphyxia (20%)

Causes of late fetal death umdentified i 70% of cases

CAUSES OF EARLY NEONATAL DEATH

congenital anomalies (41%) asphyxia (37%)

Low birth weight prevalence in study population 5%

FACTORS THAT HAD THE GREATEST IMPACT ON PERINATAL MORTALITY
Seventeen risk factors were tdentified highest relative risks for birth defects abnormal fetal
health rate and low birth weight (402 27 4 and 20 5 respectively) *

POPULATION ATTRIBUTABLE RISK

Five risk factors with the greatest impact (as measured by population attributable risks) low birth

weight (49 0%) birth defects (37 1%) hypertensive disorders of pregnancy (33 6%) breech
versus lie presentation (27 4%) and asphyxia at birth (24 3%)

*The authors do not state whether reported risk estimates were adjusted or unadjusted
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COUNTRY/
REFERENCE

INDIA
(Maharashtra)

Daga & Daga
(1993) Journal of
Tropical Pediatrics

398385

PMR METHODOLOGY STUDY RESULTS
(per 1000)
j——— - __ R
600 OBIJECTIVES CAUSES OF PERINATAL DEATH

To (1) assess the relationship between
selected obstetric and socioeconomic
factors and perinatal outcome and (2)
decide priorities in perinatal mortality
prevention

SAMPLE

N =5 201 pregnancies i 1 900 women
from a larger study population of N=1954
households (9 684 individuals)

Ten clusters (villages/subcentres) from nine
primary health centres [population size in
each cluster 500 4 000]

Every other household selected as a study
unit

STUDY DESIGN
Cross sectional study

SOURCES OF DATA
1987 baseline survey implemented by the
Rural Neonatal Care Programme

METHODS

time frame  one year (1987)

Data were collected by medical interns and
health workers Other aspects of the data
collection process are not specified n the
article

Not presented n article

TOP FIVE RISK FACTORS FOR PERINATAL MORTALITY
(Based upon highest odds ratios Attributable risks also presented )

Mother s occupation (housewife or agricultural vs skilled/semi skilled)
OR=147(73 291)
AR=047(001097)

Intranatal problems (prolonged labor/malpresentation) present vs absent
OR=135(67 270)
AR =000004 ( 0038 0039)

Age of mother (<18 yrs or 235 yrs vs 19 34 yrs)
OR=95(393 2287)
AR=001(006008)

Antenatal care (availed vs not availed)
OR=44(17 99)
AR =046 (043 049)

Postnatal problems (hemorrhage fever) present vs absent
OR=38(12 110)
AR =0 004 ( 0 002 0 007)
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)
. o
INDIA 1211 OBJECTIVE Stillbirth Rate 26 1
(Untar Pradesh) To determine the magnitude of perinatal Early Neonatal Death Rate 97 4

Misra Thakur
Kumar and Tandon
(1993) Journal of
Tropical Pediatrics
3941 44

mortahity with specific emphasis on high
nisk pregnancies

SAMPLE

N =1 065 pregnant women from a
community of approximately 30 000 1n
Lucknow district Uttar Pradesh

STUDY DESIGN
Prospective study

SOURCES OF DATA

MCH (1 ¢ maternal and child health) card
nterviews with the mothers relatives and
health officials in attendance at the delivery

METHODS

Risk factors and postnatal events were
recorded on a MCH card Pregnancy
outcomes and causes of death were
ascertained via the interviews

*Causes of perinatal death are not presented in the article

RISK FACTORS FOR PERINATAL DEATH

20% of women were 1dentified with the following ligh risk factors
Inadequate ANC

OR=223 AR=13

Bad obstetric history
OR=31 AR=20

Prolonged labor
OR=4 09 AR=27

Gravida 5 or more
OR=2 00 AR=10%

[Rusk factors with low attributable risk and insignificant statistical value mulitparity (gravida
>5) primipara with age <18 and >30 years and last birth interval <18 months]
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COUNTRY/
REFERENCE

NIGERIA
(Northern)

Akpala CO (1993)
Journal of the Royal
Society of Health
June 1993 124 127

PMR
(per 1000)

586

METHODOLOGY

——

STUDY RESULTS

L

OBJECTIVE

To 1dentify maternal and social indicators
of permatal mortality in Danchadt district in
Sohodo State of Nigenia

SAMPLE

N=1 484 births (n=87 pernatal deaths) in
two villages (Danchadi and Dabaga)
STUDY DESIGN

Prospective study

SOURCES OF DATA

Key mformants for birth/death
ascertainment structured maternal
questionnaire adminstered during an
mterview

METHODS
time frame  nine month period

Data were collected from each of the two
villages by three female health workers

Perinates were followed up prospectively
On day eight field workers visited infants
to determine their vital status

Causes of death were assigned using the
Aberdeen Classification System

Stitlbirths were the majority of perinatal deaths (61 out of 87)

MATERNAL AGE
Babies born to very young mothers (ages 10 14 years) highest perinatal mortahty (375 per 1000)
Babies whose mothers were between 20 and 24 years lowest perinatal mortality (30 3 per 1000)

Statistically sigrificant difference in maternal age specific perinatal mortahty rates (p<0 001)

PARITY

First delivertes highest perinatal mortality (96 5 per 1000)

Second and third births lowest mortality (30 5 per 1000 and 27 7 per 1000 respectively)
Statistically significant association between panty and perinatal mortality (p<0 01)

MATERNAL EDUCATION

Mothers with no formal education PMR=63 1 per 1000

Mothers with primary education PMR=29 2 per 1000

Mothers with post primary education the lowest mortality (25 6 per 1000)

Statistically sigmificant relationship between maternal education and perinatal mortality (p<0 05)

BIRTH WEIGHT

LBW prevalence 1n this population 8 8%

Low birth weight (LBW) infants PMR= 192 3 per 1000 compared to 42 3 per 1000 among
babies of normal birth weight (RR=4 0)

CAUSES OF DEATH

Birth trauma responsible for 48% of all perinatal deaths

Unexplained death 19 5% and 14 9% of deaths to premature and mature infants respectively
Other causes toxemia (9 2%) antepartum haemorrhage (5 8%) congenital deformity (1 0%) and
maternal disease (1 0%)
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COUNTRY/
REFERENCE

PAKISTAN
(Karachi)

Fikree FF and RH
Gray (1996)
Paediatric and
Perinatal
Epidemiology
10 86 96

PMR
(per 1000)

541

METHODOLOGY

OBIJECTIVES

To (1) estimate the level of perinatal
mortality n eight squatter settlements of
Karachi using mformation from a
demographic survey (2) identify perinatal
mortality nisk factors and prevention
strategies

SAMPLE

N=6 936 births (n=375 perinatal deaths)
STUDY DESIGN

Cross sectional study
SOURCES OF DATA

Maternal interviews (using a truncated
pregnancy history demographic survey

METHODS
tume frame  August and September 1989

Every household within the eight
settlements was contacted (response
rate=98 0%) Two questionnatres were
administered at each interview (1)
houschold composition mortality/migration
patterns socioeconomic patterns and (2)
parental education/occupation household
assets household construction
materials/facthties + truncated pregnancy
tustory (documenting demographic events
occurring during the 5 years preceding
survey) The pregnancy history was
administered to all ever married women
between the ages of 15 54 years

STUDY RESULTS

A A

ADJUSTED ODDS RATIOS (from regression model that included variables listed below)

Maternal Education

literate  14(102 1) Attributable nisk=28 9 (27 8 30 0)
primary 13(0820)

more than primary  reference category

Maternal Occupation

gamfully employed 18(1324) Attributable risk=7 3 (4 89 8)
not gainfully employed  (reference category

Paternal Age (vears)

<25 07(0412)

2534 (0816)

3549 reference category

>50 21(1431) Atiributable nsk=57(2 1 91
Household Assets

<4 18(1127)

58 reference category  Attributable risk=46 3 (452 47 3)
Maternal Age (vears)

<20 08(0416)

2024 12(0916)

2529 reference category

30+ 13(0918)

Pregnancy Order

prmigravid 24 (143 8) Attributable risk=14 8 (13 1 16 5)
23 120917

4 6 reference category

78 09(0613)

9+ 14(0920)

Qutcome of Previous Pregnancy

stillbirth/abortion 32(2247) Attnbutable nsk=104 (55 150)
hvebirth  reference category

Burth Interval (months)

<24 18(1226) Atiributable risk=174 (15918 8)

24 35 reference category

Maternal Knowledge of Fanuly Planning

yes 07(0610) Atinbutable nsk=52@3767)

no reference category

Health Care at Delwvery

TBA/relative  reference category

muidwife/lady health visitor 1 8(0936)

nurse 09(0612)

physicianat home 22(0765)

physician at hospital 14 (11 18) Attributable nisk=8 3 (6 7 9 8)

Sex of Newborn
male 18(1422) Attributable risk=28 4 (27 5 293)




SAMPLING FROMBOTHHOSPITALSAND COMMUNITIES ok o o o s o ke s ok o o o o sk ok o K ok ok ok oo o o o o ok o ook ok s e ook ke ok T ksl s o ok s ok ok sk ok e s ok sk ok sl sk o o o e e ek e ok o R e o e ok ook ook ok s ok ook sk ok sk ok sk ok ok ok ok

COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000) ——— —
Nrpar HOSPITAL OBIJECTIVE PERINATAL MORTALITY, BY STUDY SITE
POPULATIONS To ascertain the causes of perinatal mortality Maternity Hospatal
Geetha T Chenoy R stllbirths 298
Stevens D and RB Matermity Hospital | SAMPLE neonatal deaths 203
Johanson (1995) 480 N= 14 967 births (n=716 pernatal deaths) perinatal deaths 501
Paediatric and total births 10 436
Perinatal Patan STUDY DESIGN
Epidemiology 9 74 Hospital 23 7 Prospective multi center study Patan Hospital
89 stillbirths 42
SOURCES OF DATA neonatal deaths 24
Perinatal audit verbal autopsy questionnaire (adapted from WHO perinatal deaths 66
COMMUNITIES certificate of cause of perinatal death) total births 2 783
Jumla 962
Lalitpur 425 METHODS Jumla

time frame  one year (1 August 1989 to 31 July 1990)

Trained midwives abstracted information from medical records and
conducted maternal interviews

The pernatal audit was imitiated two months before implementation
of the survey

Classification of perinatal deaths  The Aberdeen (obstetric) and
Wigglesworth (fetal/neonatal) classification systems were employed
with the following minor modifications (1) birth trauma category
was eliminated from both systems because 1t 1s a rare diagnosis (2)
all infants with infections were classified under the neonatal
infection category since it was not feasible to distinguish between
antepartum intrapartum and postpartum infections (3) post maturity
and multiple pregnancy were added to the miscellaneous section of
the Aberdeen classification

All deaths to hospital babies less than 1500g and rural babies less
than 34 weeks gestation were classified as due to prematurity
regardless of whether these cases suffered from conditions such as
asphyxia, birth trauma, or postpartum nfection

Unless stated otherwise all fresh stillbirths were attributed to
intrapartum asphyxia

stillbirths 44
neonatal deaths 79
perinatal deaths 123
total births 1278

Lalitpur
stillbirths 11

neonatal deaths 15
perinatal deaths 26
total births 470

MAJOR CAUSES OF DEATH (Wigglesworth Classification)
Intrapartum asphyxia low birth weight and infection were the most
common causes (NOTE many deaths were unexplamed)

Number of deaths attributed to peripartum infections was higher n the
rural communities

MAJOR CAUSES OF DEATH (Aberdeen Classification)
In hospital based popuiations pre eclampsia
In community based populations malpresentation maternal infection

More than 30% of deaths were due to unexplained/unclassifiable
causes

RISK FACTORS.
Not reported in article
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COUNTRY/
REFERENCE

JAMAICA

Greenwood R
Golding J McCaw
Binns A Keeling J

and D Ashley (1994)
Paediatric and
Permnatal
Epidemiology 8
(suppl) 143 157

PMR
(per 1000)

380

[The authors did
not sort this
analysis by

location (1 e
hosputal vs
community]

METHODOLOGY

A

OBIECTIVE

To 1dentify aetiologic factors (social biological environmental
behavioral medical and medical care) leading to pernatal death

SAMPLE

Two overlapping samples all births in Jamarca over a two month
pertod (September through October 1986) and all stilibrrths
(weighing >500g) and neonatal deaths during a 12 month period
(September 1986 through October 1987)

N=10 507 total births during the cohort months (n=2 020 pennatal
deaths during the 12 month death observation period)

Twin births/deaths excluded
Final sample= 9 919 singleton survivors and 1 847 pernatal deaths

STUDY DESIGN
Prospective population based study

SOURCES OF DATA
Maternal interviews using a pre coded standardized questionnaire
antenatal and climcal records

METHODS

time frame  Death sample One year (September 1986 through
October 19867 Birth sample Two months (September 1986 through
QOctober 1986)

The present analysts examined all social biological environmental
behavioral medical and medical care variables using logistic
regresston analysis The final model included variables related to past
obstetric history For each variable the reference group was the most
frequent category of the varable

STUDY RESULTS

RISK FACTORS FOR PERINATAL DEATH

Union (marital) status [housewives at lowest risk]

Number of adults in household {the more the higher the risk]
Number of children <11 years [the more the lower the nisk]

Use of toilet facihities [shared with other households mcreased the risk]
Maternal height [tall women at reduced risk]

Mother s report that she was trying to get pregnant

Matet nal alcohol consumption [drinkers had lower risk]

Maternal syphilis [higher nsk]

Bleeding before 28 weeks or more [lgher risk]

First diastolic blood pressure [80 mm-+ at gher risk]

Highest diastolic blood pressure {100 mm+ at increased risk]
Highest protemuria [++ or more at increased risk]

Vagmnal discharge/infection [untreated at increased nisk]

Pre eclampsia diagnosed in antenatal period [increased risk]
Maternal diabetes [increased risk]

Start of antenatal care [first trimester at reduced rnisk]

Iron taken [reduced nsk]

Type of permatal care available n parish of residence [reduced niskif
consultant obstetricians and paediatricians available at all times]
Number of miscarriages and terminations [the more the higher nisk]
Previous stillbirth [ligher risk]

Previous early neonatal death [higher risk]

Previous Caesarean section [mgher risk]

Haemorrhage infection and hypertension were prominent in this
study

An adverse relationship between poor sociogconomic status and
perinatal survival was not observed 1n this study
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COUNTRY/
REFERENCE

SUDAN

Taha TE Gray RH
Abdelwahab MM
Abdelhafeez AR and
AB Abdelsalam
(1994) International
Journal of
Gynecology and
Obstetrics 45 109
115

PMR METHODOLOGY STUDY RESULTS
(per 1000)
R -
HOSPITALS OBJECTIVE In hospital sample
854 To determine levels and risk factors for perinatal mortality m Central | Fresh stillbirths 63 5%
Sudan Macerated stillbirths 36 5%
COMMUNITIES
294 SAMPLE No socioeconomic factors signiticantly associated with stillbirths

Hospital Study N= 5 328 births (n=197 stillbirths 812 early
neonatal deaths)
Definition of a case
Definition of a control
2500g

A stillbirth weighing less than 500g
A live born mfant weighing greater than

No early neonatal deaths were included in the hospital study because
of difficulties in ascertaining survival status after hospital discharge

Commumty Study N= 1 592 midwife assisted home delrveries
Definition of a case  stillbirth or a death within the first week of
hfe

Defimition of a control  mfant who survived the first week

STUDY DESIGN

Nested case control study

SOURCES OF DATA

Rates estimated from deaths 1dentified through surveillance and from
pregnancy histories

Laboratory specimens maternal and infant blood smears/films for
malaria parasites

METHODS

time frame  one year (1989 through 1990)

In the hospital based component the attending midwife measured
birth weight immediately after delivery and obtained blood and tissue
spectmens Traned study workers interviewed mothers on the
following areas soctodemographic characteristics medical/obstetric
history and past permnatal deaths A senior nurse obtained
anthropometric measurements from both the mother and child

In the community based study a trained study worker supervised
four to six village midwives (per center) who measured birth weight
immediately after birth and conducted two home visits per women
During the first visit information on soctodemographic
charactenistics medical/obstetric histories and anthropometry were
collected The second visit entailed assessment of the infant s vital
status No laboratory specimens were collected

Major nisk factors for perinatal mortality similar for the hospital and
community samples

MAJOR RISK FACTORS
(factors with the highest adjusted ORs)

HOSPITAL birth defects (OR=122 {4 7 31 4]) delivery
comphications (OR=10 5 [52 20 9]) prior fetal loss >3 (OR=2 6

[1 0 6 6]) maternal weight <50 kg (OR=2 3 [1 1 4 8]) malaria attack
during first trimester (OR=21[08 5 7])

Highest attributable risks maternal weight (30 1%) use of hematinics
(23 5%) 1nsecticide/pesticide exposure (22 4%) and prior fetal loss
(18 9%)

COMMUNITY burth defects (OR=15 2 [4 2 54 9])
msecticide/pesticide exposure (OR=3 1 [1 3 7 4]) nfant sex (OR=2 7
[12 58]) maternal weight <50 kg (OR=2 6 {1 2 5 3]) birth interval
<18 months (OR=2 3 [0 9 5 6]) prior fetal loss >3 (OR=18 [0 7 4 2))

3 ok ok ok ok ok ok ok ok b ke ok ok s ok sk ok ok sk ok 3k ok ok ok sk e o 3k o ok s ok ok ok b ok ke ok ok ok ok ok ok ok ok A ok ok ok ok ok

NOTE This 1s not a true community based study because the sample
from the community study was derived from six health centers
However the authors report that the health centers are the only source

of antenatal care 1n the area)
3% 2k o ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok sk ok sk ko sk 3k ok sk ok s ok 3k ke e sk ok ok ok ok 3k ok K ok ok sk k ok
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COUNTRY/ PMR METHODOLOGY
REFERENCE (per 1000)
M
TANZANIA HOSPITAL OBIJECTIVE
(Northwestern) POPULATION To compare perinatal mortality i home births (attended by a
350 traditional birth attendant (TBA) or a relative) with hospital births
Walraven GE Mkanje attended by trained medical personnel
RJ van Roosmalen J COMMUNITY
van Dongen PW and 980 SAMPLE
WM Dolmans (1994) N=447 pregnant women (from hospital and communities) N= 421
Tropical and TOTAL births with known outcome ( n=12 stillbiths and n=17 early neonatal
Geographical SAMPLE deaths)
Medicine 46(1) 11 13 680

Hospital based sample N =3 056 women (3174 deliveries 2929
live births 245 stillbirths 45 early neonatal deaths)

STUDY DESIGN

Prospective study

SOURCES OF DATA

structured questionnaire standard Tanzanian antenatal card

METHODS

time frame  one year (1990) All births occurring n five rural
villages in Kwimba district were documented Village selection was
based upon consent of village leaders and community members the
level of motivation of village health workers based in those villages
and distance to Sumve District Hospital

Information on home deliveries obtained postpartum from a
structured questionnaire (administered during interviews by TBAs)
Information on hospital based deliveries was obtained from a
questionnatre completed by the tramned delivery attendant Study
nvestigators conducted fortmghtly antenatal clinics n the villages
Each woman recetved a standard Tanzanian antenatal card (which
documents maternal antenatal and intrapartum nisk factors) during
her first antenatal visit

Classification of perinatal mortahty was based upon the Standard
Pernatal Mortahity classification for iternational comparison
(1976) which 1s defined as all stillbirths and first week deaths of
infants weight 1000g The authors noted that when birth weight
assessment was not feasible a case was determined by gestational
age (at least 28 completed weeks) Gestational age was assessed by
menstrual history and fundal height measurements

STUDY RESULTS

Birth weight determined for 419 of the 427 neonates (98 1%)

Home deliveries 53%

Among perinatal deaths 76% home deliveries

Women who delivered at home significantly fewer years of schooling

than women who delivered n the hospital (p<0 01)

RISK FACTORS FOR PERINATAL MORTALITY

A, N A A N e s

ok A e e
Perinatal mortality stratified for risk level three times higher in home
births than i dispensaries or hospitals

Among low nisk pregnancies perinatal mortality was five times higher
for home deliveries compared to institutional deliveries

ORs for other risk factors not presented 1n the article

CAUSES OF DEATH were not discussed exphicitly n the article




APPENDIX F

Permatal Mortality Intervention Studies




COUNTRY SOURCE SYNOPSIS OF THE INTERVENTION STUDY
BANGILADISH Rahman S (1982) OBJECTIVE To assess the effect of tetanus toxoid immunization and traditional birth attendants (TBAs) in the reduction of
Journal of Tropical neonatal mortality 1n rural Bangladesh

Pediatrics 28 163 165

STUDY DESIGN Community based prospective study
SAMPLE N=2 482 mothers of live born infants (subjects selected using simple random sampling)

INTERVENTION Nine unions divided into three study groups

Groupl (n=713) Tramed TBASs (trained 1n proper labor/delivery procedures high risk screening maternal nutrition)
Group2 (n=771) Tetanus Toxoid admuinistered to pregnant women

Group3 (n=998) Controls

(NOTE No additional information provided on nature/duration of the intervention)
RESULTS Although tetanus toxoid immunization reduced the incidence of tetanus neonatorum TBA training was found to be
more critical in reducing neonatal mortality due to respiratory distress syndrome and birth injury TBAs also played a critical role in

reducing gastroenteritis and infections during the postnatal period

Neonatal mortahity rates (per 1000)  GROUP 1=23 84 GROUP 2=38 91 GROUP 3=8517
No differences were noted between study groups in terms of the median maternal age (approximately 25 years)

LIMITATIONS Neither the study methodology nor the content of the training program were well explamed There was a
possible contamination effect within the control area




COUNTRY

SOURCE

SYNOPSIS OF THE INTERVENTION STUDY

Boiwi4

O Rourke K et al
(1995) An evaluation of
the impact of community

organization of women
on perinatal outcomes tn
rural Bolivia

[accepted for publication
in Bulletin of the Pan
American Health
Organization 1997]

OBIJECTIVE To assess the impact of community organization of women on perinatal outcomes

STUDY DESIGN Case control studies conducted pre intervention (1988 1990) and post ntervention (1991 1993) to identify all
births perinatal neonatal and maternal deaths

For every death (1e case) two controls randomly selected from the population of infants born during the same year and who
survived for at least 28 days

Pre test questionnatre administered to 287 mothers (or other famuly members when the mothers could not be located) at home
(collected information on soctodemographic characteristics obstetric history and details regarding most recent childbirth) Same
questionnaire administered to a different sample of women during the post intervention phase

SAMPLE Pre tervention N=639 total births (1 ¢ controls + per1 neonatal deaths) post intervention N=708 total births

INTERVENTION Women were taught how to identify prioritize and solve their health problems during four educational sessions
(three to four hours each) held in the community

RESULTS Pre intervention peri neonatal mortality 130 0/1000 births  Thus figure dechined by 65% during the post mtervention
period

Demographic characterstics of the women from each of the two study periods were analyzed to ascertain whether changes in the
poputations surveyed could explain improvements n permatal mortality However no statistically sigmificant changes were
observed in maternal hiteracy language spoken or whether the house had a latrine or a dirt floor

The authors report a statistically significant improvement 1n antenatal care utilization (49% pre intervention vs 64% post
ntervention) and a statistically significant decline in the percentage of births attended by TBAs (24 5% pre tervention vs 14 7%
post intervention)

No statistically significant differences in the timing of newborn care at delivery (coded as attended immediately vs attended after
placenta delivery) were observed between the two study pertods (65 8% pre ntervention vs 59 4% post mtervention) However a
sigmificant increase 1n the percentage of infants breastfed during the first year of life was observed (25 3% pre intervention vs

50 3% post ntervention)

LIMITATIONS No control commumity was selected therefore the degree to which changes in mortality may be attributed solely to
the intervention (1€ program impact) cannot be assessed In addition the authors did not disaggregate peri neonatal mortality into
stillbirths early neonatal deaths and late neonatal deaths

Methods used to identify/recruit women were not specified nor were specifics regarding the types of facilitators or educational
techmques used




COUNTRY

SOURCE

SYNOPSIS OF THE INTERVENTION STUDY

Ec UADOR

Sloan NL et al (1994)
The Lancet 344 782
785

OBJECTIVE To compare the effect of the Kangaroo Mother Method (KMM) with standard neonatal treatment on morbidity
growth and cost of care for infants weighing less than 2000g at birth

STUDY DESIGN (time frame between November 1991 and December 1992) Prospective randomized control trial in a hospital
based population

SAMPLE N=275 infants (experimental group n=128 control group n=147) Inclusion criteria singleton infant born at the Isidro
Ayora Matermity Hospital with (1) birth weight less than 2000g (2) no serious congenital abnormalities of respiratory infectious or
metabolic diseases (3) temperature between 36 5 and 37 0 degrees centigrade for the 24 hours prior to enroliment (4) acceptable
tolerance of food and (5) stable weight (1€ among infants with birth weights less than 1750 g no decrease in weight for at least 72
hours)

Each mfant (1) assigned to either the experimental (KMM) or control (standard incubator care) group using a simple random
techmque
(2) followed up for sixth months

INTERVENTION Hospital nurses provided basic traming in the care of LBW nfants for both study groups Mothers received
instructions on basic hygiene and immediate notification of hospital staff if the infant exhibited breathing or feeding problems
Mothers in the control group were mstructed about the incubator or thermal crib proper breastfeeding techniques mamntenance of
warmth and how to arrange and maintain the infant s crib after hospital discharge Mothers in the KMM group also received
breastfeeding counseling and were taught how to keep the mnfant close to their breast when feeding and sleeping The nursing staff
repeated instructions and demonstrations to each group on selected weekdays

Household visits were made when mothers did not bring the infants 1 for scheduled visits to determine vital status The nurse
interviewer documented the mnfant s condition feeding practices and compliance with nstructions at each follow up clinic visit
Follow up visits also entatled clinical examinations and medical histories

RESULTS Incidences of severe morbidities (in particular lower respiratory tract infections) were significantly lower in the KMM
group compared to the control group

Because exclusive breastfeeding was strongly promoted i both study groups no differences in infant feeding patterns were
observed In addition there were no significant differences in growth indices Neonatal care costs were higher i the control group
due to the use of incubators Costs assoctated with the KMM were related to the greater amount of time spent 1n the clinics
Although KMM group consisted of women and infants of lower socioeconomic status the mvestigators noted no significant
differences between the two study groups with respect to maternal health status Apgar scores and infant size at burth or gestation

LIMITATIONS The investigators used an unconventional defimtion of low birth wesght In addition they only assessed neonatal
morbidity not mortality and only made comparisons between intervention and control groups not pre and post intervention
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COUNTRY SOURCE SYNOPSIS OF THE INTERVENTION STUDY
INDIA Kumar R (1994) OBJECTIVE To assess the effect of a training program on the resuscitation practices of traditional birth attendants (TBAs) in
Transactions of the Chandigarh India
Royal Society of
Tropical Medicine and | STUDY DESIGN (time frame 1989 1991) Study design not reported

Hygiene 88 159 160

SAMPLE N=80 100 TBAs underwent training

INTERVENTION The intervention entatled a contmuing training program at four local villages for one day per month Tramning
sessions covered resuscitation methods such as drainage of secretions physical stimulation by flicking at the soles of the feet
cleaning the mouth by a finger wrapped 1n gauze mouth to mouth breathing cardiac massage and prevention of heat loss by
wrapping the baby in multiple layers of cloth In addition 31 TBAs underwent advanced tratning in the use of the mucus extractor
and bag and mask ventilation

EVALUATION METHODOLOGY Two tramed field workers made fortnightly visits to the vitlages and checked local vital
regusters to document births Interviews were conducted with family members and/or TBAs who assisted with the delivery and
detailed verbatim birth histories were taken for stillborn and asphyxiated babies Fresh stillbirths and asphyxiated babies were
diagnosed by a panel of experts that reviewed the birth histories

During the 18 month study period TBAs assisted 93 7% (1 834 babies) deliveries with 30 resulting in fresh stilibirths and 31 in
asphyxiated babies The author was unable to collect information on two of the stillbirths

FINDINGS Traditional and modern resuscitation methods were used in 51% of cases modern methods only 1n 22% and
traditional methods only 1 3% No resuscitation effort was made 1n 24% of cases Twenty one cases were attended by TBAs who
received advanced tramming and the bag and mask and mucus traps were used 1 42 6% and 33 3% of cases respectively Warming
of the placenta and the use of onion juice in the nose were more often performed among conventionally tramned TBAs

The author concludes that the training was effective 1n altering TBA practices

LIMITATIONS The study groups were not clearly defined In addition information on TBA resuscitation practices was obtatned
from family members which may be subject to recall biases
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COUNTRY

SOURCE

SYNOPSIS OF THE INTERVENTION STUDY

INDIA

Daga SR et al (1993)
Indian Journal of
Pediatrics 60 627 630

OBJECTIVE To assess the effectiveness of the anganwadi worker in bridging the gap between the dar and the health worker 1n
rural India

STUDY DESIGN (time frame 1988) Prospective study design Methodology unclear

SAMPLE Unknown

INTERVENTION Anganwad: workers received mn service traming at monthly meetings and practical instruction duning field visits
with emphasis on the prevention detection and treatment of hypothermia  Specific duties included ensuring borderline
LBW/preterm infants were kept warm at home and ensuring that very small infants were referred to the hospital

RESULTS Survival of neonates/mfants and overall MCH performance improved during the study period This effect was
sustained two years post mntervention Infant mortahity decreased from 145 7 per 1000 in 1986 87 (pre intervention) to 45 1 per 1000
m 1990 91

Birth registration also improved during the study period In addition more beneficiartes for immunization were 1dentified

LIMITATIONS The study methodology 1s not well explained In addition the authors did not select intervention and control
groups to assess program impact




COUNTRY

SOURCE

SYNOPSIS OF THE INTERVENTION STUDY

INDIA

Daga SR (1989) Journal
of Biosocial Science
(suppl 10) 127 136

OBJECTIVE To reduce neonatal mortality through the use of simple low cost interventions
STUDY DESIGN Unknown (methodology not stated in article)
SAMPLE Unknown [implemented at the neonatal intensive care unit at the Institute of Chuld Health (Bombay India)]

INTERVENTION There were four main features of the mtervention (1) provision of warmth through inexpensive room heaters
(2) mother s milk as the sole source of nutrition (3) mother s participation in the care of the baby (4) minimal handling and
minmal interventions (after initial stabitization of the sick infant)

There were also six supportive aspects of care (a) establishment of a warm chain (starting from labor room) (b) stabilization of
nursery admissions (c) establishment of perinatal audit sessions (d) development of management schedules for the common
problems of respiratory distress asphyxia etc (e) teaching/training of staff nurses at neonatat unit and on the labor ward and (f)
use of postnatal care ward as an intermedsate care unit

Babies of similar weight age and health problems were kept 1n the same cubicle Adequacy of temperature n the cubicle was
assessed via rectal temperature and color/warmth of the sole of the foot

RESULTS The author observed a highly significant decline between 1978 79 and 1980 in total and birth weight specific mortality
(percent mortality for infants <1000g=84 6% n 1978 79 versus 50 0% i 1980 1000g 1250g=71 4% m 1978 79 versus 62 5% in
1980

1260g 1500g=66 6% n 1978 79 versus 13 6% m 1980 1510g 2000g=6 9% in 1978 79 versus 6 0% in 1980 >2000g=4 5% n
1978 79 versus 8 4% 1n 1980) The author also notes that declines were particularly evident in mortahity after the first 72 hours of
hife [Note however that percent mortality actually increased among infants 1n the highest birth weight category |

Use of the mothers nursing skills allowed health personnel to attend to infants who required the most medical attention  Nursery
stay (in days) was reduced across all birth weight categonies

No new equipment instruments furniture or staff members were added and the intervention proposed in this article was cost
effective

LIMITATIONS The study methodology was unclear No comparison group was used to evaluate effect of intervention on neonatal
survival Infant mortahity not neonatal mortality indicators were presented
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SOURCE

SYNOPSIS OF THE INTERVENTION STUDY

INDIA

Agarwal A et al (1991)
Indian Journal of
Medical Research

{B]94 277 280

OBJECTIVE To assess the impact of anaemia prophylaxis during pregnancy on maternal haemoglobin serum ferritin and infant
birth weight

STUDY DESIGN (time frame 1987 88) Quasi expertmental study design (methodology 1s unclear)
SAMPLE N=418 pregnant women at 16 24 weeks of gestation recruited from six subcentres of Baranas: district

Three subcentres randomly designated as the study group remamning three assigned to the control group
Comparability n terms of soctoeconomic status (as measured by per capita income) parity status and age distribution between the
two groups

INTERVENTION Pregnant women received physical and anthropometric examinations to identify possible complications that
may have a negative impact on pregnancy outcome In addition the women were subjected to blood tests in order to determine
haemoglobin levels Women with levels <7 0 g/di were treated and excluded from the study

The study group received 60 mg ron supplements and 500 ug folic actd supplements (total number of tablets received 100 per
woman over a 100 105 day period) on a daily basis

RESULTS Bascline differences i haemoglobin and anthropometric measures between the study group and control group were not
statistically significant However 100 day won supplementation produced a highly significant increase 1n haemoglobin and serum
ferritin levels Increased maternal haemoglobin and serum fernitin due to supplementation was associated with higher infant birth
weight (2 88+ 0 41 kg in study group vs 2591034 kg among controls)

LIMITATIONS Premature mfants were excluded from the study despite their increased hkelihood of mortality The authors did
not ivestigate the impact of supplementation on mortality They also did not address the role of the increased medical surveillance
during the antenatal period on the outcome of study participants
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COUNTRY

SOURCE

SYNOPSIS OF THE INTERVENTION STUDY

Marawi

Steketee RW et al
(1996) American
Journal of Tropical
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