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EXECUTIVE SUMMARY

Accord1Og to the World Health OrganIzatIon (1996a), an estImated eIght mtlhon pennatal deaths occur
globally each year LIke other health 1Odlcators, pennatal mortalIty dIsproportIOnately affects
develop1Og SocIetIes, where approxImately 98% of all pennatal deaths occur DespIte ItS pervasiveness,
reductIOns 10 permatal mortahty have been medIOcre 10 companson to the gams made In post-neonatal
and early chIldhood mortalIty In addItIon, many questIOns regardIng appropnate methods of collectIng
permatal mortalIty data remaIn unanswered

ThIs document provIdes a comprehenSIve revIew of the current state of knowledge on perInatal mortahty
In the developIng world It presents InformatIon and data on causes, correlates and InterventIOns, and It
IdentIfies research gaps 10 the current permatal mortahty hterature Case studIes from countnes such as
MeXICO, ZambIa, IndIa, MozambIque and Thatland Illustrate relatIonshIps between selected factors and
pennatal mortahty, and they hlghhght methodologIcal Issues relevant to communIty-based assessment of
permatal mortahty

Pennatal mortahty results from a mynad of health care and bIOmedIcal causes claSSIfied as
fetal/neonatal, maternal and obstetrIC (WHO, 1996a) The three lead109 causes of perInatal death are (I)
complIcatIOns of preterm bIrth (PTB), (2) bIrth asphyxIa/bIrth trauma, and (3) bactenal mfectlons These
causes apply pnmanly to the early neonatal penod, whIch IS responSIble for 3 3 mIllIon ofthe 7 6 mtlhon
pennatal deaths (WHO, 1996a) Causes of the annual 4 3 mIlhon stIllbIrths are largely unknown due to
dIfficultIes m documentmg stIllbIrths

The mterventlOn literature focuses on Issues surround109 antenatal, labor, and dehvery care, and It
reflects a general 10terest m (I) trammg offormal and mformal health sector prOVIders, (2) syphIlIs
control, and (3) essentIal newborn care Postpartum practIces remam undocumented 10 the pennatal
mortahty hterature, despIte the fact that mfants are susceptIble to permatal death beyond labor and
dehvery Pennatal and maternal death audIts are becom1Og WIdely recognIzed as valid approaches to
understandIng the problems of pennatal and maternal mortalIty m the develop1Og world The permatal
audIt IS useful 10 Identlfy10g "weak lInks" 10 pennatal care and should be mcorporated m all 1OformatIon­
gather10g and mOnItorIng actIvItIes of 1OterventlOns

Our knowledge regardmg permatal mortality has been obtamed pnmarlly from hospItal-based studIes,
we know very lIttle about pennatal mortalIty wlthm the communIty In addItIon, the few publIshed
commumty-based studIes do not prOVIde detailed descnptlOns ofthetr study methodologIes These
studIes often cIte the use of survetllance, key Informants, or household surveys, whIle omlttmg detaIls on
Issues such as the selectIon of 10tervlewers and respondents, ascertamment of bIrths and deaths, and
survey deSIgn and ImplementatIOn

Pennatal mortahty research IS dnven pnmanly by quantItatIve methods However, commUnIty-based
research WIll reqUIre a fuSIon of quantItatIve and qualItatIve research technIques Although
methodologIcal hmltatlOns of alternatIve data collectIOn technIques (e g , the verbal autopsy) are
apparent, It IS erroneous to assume that people do not want to dIsclose 1OformatIon on VItal events durmg
the permatal penod In actualIty, we may not have mastered how to make effectIve and culturally­
appropnate mqumes wIthm commUnItIes

GIven a revIew of the current lIterature, the followmg areas warrant further research attentIOn (1) quahty
ofobstetrIC care, (2) care-seekmg behaVIOr and perceptIOns of pregnancy wIth10 the communIty, and (3)
the use of the fresh versus macerated stIllbIrth dlstmctlon and tIme ofdeath 10 IdentIfy10g causes and



correlates ofpermatal mortalIty Methodological recommendations presented m this report Include (1)
use ofmultIple 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 commumty
knowledge, attitudes, and practices related to maternal and perinatal health, (3) incorporation 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 mtervlewers, as well as the
terminology used m mquIrles

The lImited abilIty to make speCific recommendations regarding pennatal mortalIty research reflects the
absence ofdetaIled methodologies wlthm the publIshed lIterature Nevertheless, In reviewing current
approaches to data collection, diSCUSSing their !Imitations, and highlIghtIng potential modifications to
eXlstmg techmques, thiS paper may assist researchers who are mterested m devlsmg more appropnate
approaches to assessmg, and ultimately, redUCIng pennatal mortalIty wlthm the developmg world
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WHAT IS PERINATAL MORTALITY?

Accordmg to 1996 World Health OrgamzatIon [WHO] estImates, over 7 6 mIllIon pennatal deaths occur
throughout the globe annually The permatal penod, whIch encompasses both the late fetal penod and the
early neonatal penod, IS defined m the InternatIOnal ClassIficatIOn of DIseases, Tenth ReVISIon [ICD-I0]
as follows

The perinatalperiod commences at 22 completed weeks (154 days)
ofgestatIOn (the tzme when bzrth wezght zs normally 500 g), and ends
seven completed days after bzrth (WHO, 1992a 1237)

Some countnes contmue to use the ICD-9 defimtIon, whIch states that the permatal penod begms at 28
weeks gestation and contmues through the 7th day post-delivery InconSIstenCies m the defimtion of
permatal mortalIty create problems m mternatlOnal compansons, smce reported estimates from different
contexts may not pertam to the same reference penod

The most common measure of pennatal mortahty IS the perinatal mortalIty rate (PMR)

ThePMR=

number oflate fetal deaths (I e, stIllbirths) + number of early neonatal deaths
-------------------------------------------------------------------------------------------- x 1000

total births·

*TOTAL BIRTHS =llve births + late fetal deaths (I e stIllbirths)

This mdlcator, which represents reproductIve loss withm a gIven JunsdlctIOn (usually for a specIfied
year), also reflects the qualIty ofmaternal and permatal health care Thus, It has tremendous potential m
mternatlOnal compansons of health system performance

A GLOBAL OVERVIEW OF THE PROBLEM

Although pennatal mortalIty IS usually viewed withm the context of mfant health, It IS Important to
acknowledge the contnbutlon of permatal condItions to the total burden of disease Accordmg to Vos
(1997), pennatal conditIons are responsIble for approxImately 7 3% ofthe total disease burden m the
developmg world The author notes that the burden of disease (WhICh IS a functIOn ofboth death and
disabIlIty) associated WIth permatal condItIons may be attnbuted largely to permatal mortality As a
result, pennatal conditions should be considered a health service pnonty

ThiS sectIOn presents data on the magnItude of permatal mortalIty that highlight ItS global Importance In
addItIon, correlates ofpennatal mortahty are also dIscussed
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THE MAGNITUDE OFPERINATAL MORTALITY

Like many other health and social mdlcators, pennatal mortahty disproportIOnately affects less
developed countnes (LDCs), where 98% ofpermatal deaths occur each year (WHO, 1996a) Large
vanations eXIst across countnes wIth respect to pennatal mortahty PMRs range from as low as 5 0 per
1000 total births m some European countrIes to 130 0 per 1000 total births m some AfrIcan countrIes
(WHO, 1996a)

Table 1 presents 1996 WHO regIOnal estimates ofpennataI mortalIty ASIa IS responSIble for 60% of all
pennatal deaths (and births) However, PMRs are hIghest m Afnca, reflectmg a higher nsk of death
wlthm thiS regIOn of the world Subsequent sectIOns of thiS report WIll dISCUSS factors that may be
responSible for the observed dlspanty m permatal mortalIty between regIOns

Country-specific trends m pennatal mortahty are unavatlable due to the absence of early country-level
estImates One may examme temporal trends m pennatal mortahty on a regIonal baSIS, though the
earhest regIOnal estImates only date back to 1983 There has been very httle change m levels of pennatal
mortahty between 1983 and 1995 The dlspanty between more developed countries (MDCs) and LDCs
has remamed unchanged

****SEE APPENDIX A****
("Companson ofPennataI Mortality 1983 and 1985'')

Perinatal MortalIty m RelatIon to MortalIty Occurrmg at Other Stages In Early ChIldhood
Global reductions m permatal mortalIty are ummpresslve relatIve to the gams made m post-neonatal and
early chtldhood mortalIty The pennate has not been able to reap the benefits assocIated WIth the chIld
survIval movement (Costello, 1993) The seventy of permataI mortalIty as a global problem IS also
apparent when one exammes the proportion offetal-mfant mortalIty (I e , deaths occurrmg 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 mdlcators

In general, at least 60% offetal-mfant mortalIty occurs by the first week ofhfe, suggestmg hIghest
susceptIbIlIty to death durmg the earlIest stages of the fetal-mfant penod Pennatal mortalIty accounts
for a hIgher percentage offetal-mfant mortalIty m MDCs (41 0%) compared to LDCs (334%), whIch
reflects the fact that mfants m MDCs are at hIghest nsk of death early m lIfe In contrast, mfants m
LDCs are vulnerable to death throughout the entIre first year of hfe, despite the fact that the fIsk of death
IS most strlkmg durmg the pennatal peflod
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TABLE 1
Regwnal Compansons ofNumber ofPennatal Deaths Percent ContributIOn to Global Pennatal Mortably, and Perinatal Mortably Rates

NUMBER OF PERCENTAGE OF PERINATAL HIGHEST PERINATAL
REGION PERINATAL GLOBAL MORTALITY MORTALITY RATE WITHIN

DEATHS(OOOs) PERINATAL RATE THE REGION
AROUND 1995 DEATHS (PER 1000)

WORLD 7636 -- 53 130 (Liberia & Gumea)

-More Developed CounlTles 155 20% 11 30 (Republic of Moldova)

North America 39 05% 9 10 (Canada & US)

Europe 107 14% 13 30 (RepublIc ofMoldova)

Oceama 10 01% 44 50 (Vanuatu)

-Less Developed CounlTles 7480 980% 57 130 (Liberia & Gumea)

Africa 2404 315% 75 130 (LIberia & Gumea)

Eastern 845 -- 76 120 (Somaha)

Middle 337 -- 82 90 (Angola & Chad)

Northern 216 -- 43 55 (Sudan)

Southern 89 -- 57 65 (Lesotho)

Western 917 -- 88 130 (LIberia & Gumea)

ASia 4583 601% 53 120 (Afghamstan)

Eastern 982 -- 41 45 (Chma)

South-central 2875 -- 66 120 (Afghamstan)

South-eastern 486 -- 37 90 (Lao People's Dem Rep)

Western 240 -- 44 70 (Yemen)

Latin America & the 483 63% 39 95 (HaItI)
Caribbean

Caribbean 41 -- 49 95 (HaIti)

Central America 138 -- 38 45 (Guatemala)

South America 305 -- 39 55 (Bohvla)
Adapted from World Health OrganizatIon 1996a
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The fetal-mfant mortalIty rate may be a useful alternative to the PMR and the mfant mortalIty rate
(lMR), smce reportmg and mlsclasslficatlOn biases associated With the documentatIOn ofdeaths make
InternatIonal compansons m pennatal and mfant mortahty qUite difficult However, the fetal-mfant
mortalIty rate combmes mtrInslcally different penods m fetal-mfant development, penods which also
have different causes of mortalIty and degrees ofmortalIty nsk

Perinatal MoTtality as a FunctIOn ofMatermty Care Coverage
In many contexts there IS a direct relatIOnship between maternity care coverage and pennatal mortalIty
As seen m Table 3, there IS a general trend m which mcreasmg maternity care coverage IS associated
with decreasmg levels of permatal mortality

Only 37% of all delIvenes m LDCs take place withIn InstitutIOns, highlIghtIng the need to assess
pennatal mortalIty m both health faCIlIties and the commumty Although the presence ofa tramed
delIvery attendant at birth IS Important for ensurmg safe dehvery conditIOns, It IS not the panacea for
pennatal mortalIty We must be equally concerned with the qualIty of maternity care coverage as we are
with Its magnitude Quahty ofcare and Its relation to pennatal mortalIty will be discussed m subsequent
sections ofthls report

A substantial portIOn of perInatal research has been devoted to explonng the relatIOnship between
pennatal mortalIty and (a) antenatal care utIhzatlon and (b) the presence of a tramed delIvery attendant at
the birth The correlation coeffiCients (whIch may range between -1 [hIgh negatIve aSSOCiatIon] and +I
[high posItive association]) between permatal mortahty and antenatal care utilIzatIon and tramed
attendant at delIvery are -0 6 and -0 8 respectively, mdlcatmg fairly high negatIve associations (1 e ,
pennatal mortalIty decreases as each of these factors mcreases)

****SEE APPENDIX B and APPENDIX C****
("Pennatal MortalIty and %Antenatal Care UtIlIzatIOn" and "Pennatal Mortality and % Tramed Attendant at DelIvery")
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TABLE 2
Stages ofthe Fetal-Infant PerIOd

RegIOnal Compansons In Percent ContnbutlOns to Fetal-infant Mortallty In i995
(see Appendix D for calculatIOns)

{COLUMNAj {COLUMNBj {COLUMNC/ {COLUMND} {COLUMNE (=C+D)J {COLUMNF} {COLUMNGJ

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 12,909224 335% 257% 592% 137% 272%

MORE DEVELOPED 214,198 410% 314% 724% 134% 142%
COUNTRIES

LESS DEVELOPED 12,679,280 334% 256% 590% 137% 273%
COUNTRIES

AFRICA 4,091,756 333% 255% 588% 61% 352%

ASIA 7,803,466 332% 255% 587% 179% 234%

EUROPE 148,650 407% 312% 719% 132% 149%

LATIN AMERICA & 816,726 335% 257% 592% 112% 297%

THE CARIBBEAN

NORTH AMERICA 53,049 416% 319% 735% 171% 94%

OCEANIA 18,884 300% 230% 530% 35% 436%

*Sttllbtrth(SB)= late fetal loss (after 22nd week [ICD-IO defimtlOn] or 28th week [ICD-9 defimtlOn] gestatIOn)
UEarly neonatal death <ENND)= death occurrmg between btrth and the 7th completed day ofltfe

Adaptedfrom WHO 1996a Populatlon Reference Bureau 1996
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TABLE 3
Global and RegIOnal Estzmates

ofthe Percentage ofInstItutIOnal DeZ,verzes and Delzverzes wzth TramedAttendants (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

Canbbean 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 mcluded m the totalfor more
developed countries

Adapted from WHO 1996a and WHO, 1996d
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CAUSES AND CORRELATES OF PERINATAL MORTALITY

InformatIOn presented m thIs sectIon IS based upon data compIled by WHO (1996a) and selected
epIdemIOlogIc studIes from the current pennatal mortalIty lIterature

****SEE APPENDIX E****
("Sununary Matrlcesfor Institution-Based, Commumty-Based, and Multlsample Perinatal Mortality Studies)

Generally speakmg, pennatal mortalIty results from a mynad of health care and bIOmedIcal causes
claSSIfied asfetal/neonatal, maternal, and obstetrIc (WHO, 1996a)

FETALINEONATAL
• ComplIcatIons of Preterm BIrth

• AsphYXIa
• Congemtal MalformatIOns
• InfectIon

MATERNAL
• AnemIa and Poor Maternal NutntlOnal Status
• HypertenSIve DIsorders ofPregnancy
• Obstructed Labor
• Maternal InfectIOns

OBSTETRIC
• Inadequatellnappropnate Newborn Care
• Unhyglemc MedIcal PractIces
• Poor MedIcal Management ofPregnancy, Labor and/or DelIvery ComplIcatIOns

The permatal mortalIty lIterature often addresses fetal/neonatal, maternal, and obstetrIC causes of death
as mutually exclUSIve However, theIr mterrelatedness should be apparent, smce what affects the
mother's health often has senous ImplIcatIOns for her baby's health Of the aforementIOned categones,
pennatal mortahty studIes explore obstetrIC causes of pennatal death the least ThiS IS partIally due to the
fact that the maJonty of births m LDCs occur outSide of hospItals (WHO, 1993) As a result, the nature
and qualIty of labor, delIvery, and postpartum practIces wlthm the commumty remam relatIvely
undocumented ObstetrIC causes ofdeath warrant research attentIon, smce healthy babIes and babies
WIth medIcal complIcatIOns fall prey to madequate and mappropnate care, often resultmg m pennatal
death Although babies may dIe of speCIfic condItIons (e g , asphyxia), obstetrIC care should be regarded
as a contrIbutory factor

FetaVNeonatal Causes ofPennatal Death
The three leadmg fetal/neonatal causes of pennataI death are (I) complIcatIons of preterm bIrth (PTB),
(2) bIrth asphyxia, and (3) bactenal mfectlOns These causes apply pnmanly to the early neonatal penod,
which IS responSIble for 33 mIlhon of the 7 6 mdlIon global pennatal deaths Causes of stillbirths are
largely unknown (WHO, 1996a) LimIted data on stillbirths are partIally due to difficultIes m
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documentmg stIllbIrths m the developmg world For example, m many socIetIes, It IS not culturally
acceptable to acknowledge a bIrth until It has survIved the cntIcal penod of the first week ofhfe
(Costello, 1993) In addItIOn, few studIes dIstmgUlsh between afresh stIllbIrth (1 e, 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
underlymg and contnbutory factors Makmg the fresh-macerated dIstmctIon and, more Importantly,
documentmg the age at death (for both stillbIrths and early neonatal deaths) may Improve our abIlIty to
IdentIfy probable causes and correlates of pennatal mortahty

ComplIcatIons aSSOCIated WIth PTB, or bIrth "less than 37 completed weeks (less than 259 days) of
gestatIon" (WHO, 1992a 1236) IS the most common fetaVneonatal cause of pennataI death Preterm
bIrth IS aSSOCIated WIth low bIrth weIght (LBW), or weIght at bIrth "less than 2500 g (up to, and
mcludmg 2499 g)" (WHO, 1992a 1236) A preterm LBW mfant IS also called "premature" WHO
(1992b) estImates that 70-80% of neonates WIthout congemtal malformatIons dIe from condItIons related
to prematunty

DespIte Its aSSOCIatIon WIth PTB, LBW IS not a dIrect cause of permataI mortahty, though It predIsposes
the neonate to condItIOns that jeOpardIze survIval durmg the neonatal penod (WHO, 1996a) For
example, LBW mfants are partIcularly vulnerable to hypothermIa (I e, extreme loss ofbody heat)
LImIted data are avaIlable on the InCIdence ofhypothermIa, nor do we know the proportIOn of neonatal
deaths due to hypothermIa (WHO, 1996b) However, It IS speculated that hypothermIa IS a major
contnbutory cause of neonatal deaths among LBW mfants (WHO, 1992b)

As seen In Table 4, LBW prevalence vanes substantIally across regIons

TABLE 4
Estimated 1990 Low B,rth 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%

ASIA 53 21%

LATIN AMERICA 39 11%

NORTH AMERICA 9 7%

EUROPE 13 6%

OCEANIA 44 20%

Adapted from WHO 19960 and WHO 1992b

c ldocumentlnewdoc52 wpd

8



In general, low LBW prevalences are associated wIth low PMRs However, the countrIes With the
hIghest LBW prevalences (AsIa and Oceama) do not have the highest PMRs Although LBW puts
mfants at mcreased nsk of pennatal death, pennataI mortalIty also occurs among normal bIrth weIght
mfants ThIS eVidence suggests that pennatal mortalIty should be largely preventable wIth appropnate
maternal and pennatal health servIces, smce normal bIrth weIght mfants are generally regarded as havmg
the hIghest vIabIlIty Nevertheless, addressmg condItIons m the mother that often result m LBW (e g,
sexually transmitted dIseases, mIcronutrIent deficIencIes, low prepregnancy weight, and low weight gam
durmg pregnancy) wIll help to reduce the number of hIghly susceptIble mfants at birth ThIS, m turn,
would place less stram on the medIcal system to treat LBW mfants suffenng from condItIOns that are
known to mcrease theIr nsk ofpermatal death

In an effort to taIlor services that WIll be most effectIve m reducmg permatal mortaltty, It IS necessary to
dIstmgmsh between LBW due to preterm birth (PTB) and LBW due to mtrauterme growth retardatIOn
(IUGR) WIthm the developmg world, IUGR accounts for most ofLBW, whereas PTB predommates m
MDCs (Kramer, 1987) Although few studies dIstmgUlsh between PTB and IUGR, these two condItIons
have very dIfferent etIologIes (Kramer, 1987) The absence of data speCIfic to these two condItIOns IS
partIally due to the shortcommgs of current methods of gestatIOnal age assessment For example,
duratIOn of gestatIon IS often determmed usmg the first day ofthe last menstrual penad as the startmg
pomt (WHO, 1992a) However, many women cannot accurately recall the exact dates oftheir menstrual
penod As a result, length of gestatIOn cannot be determmed WIth any degree of conSIstency

In addItion to problems m determmmg length of gestation, no standard defimtton eXIsts for IUGR
Kramer (1987) notes that the followmg defimtIOns 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 ofat least 37
weeks, and (3) birth weIght less than two standard devIattons below the mean value for gestatIonal age
GIven the multIple defimtIOns that eXIst to descnbe IUGR, and the degree of error assocIated WIth
gestatIonal age assessment, It IS not very feaSIble to study growth retardatIon wlthm and across contexts

In addItion to differences m the consIstency of theIr defimtIOns, there IS also eVIdence to suggest that the
management and prognOSIS of preterm and growth-retarded mfants differs substantIally Regardless of
the prevalences of PTB and IUGR wIthm a partIcular populatIOn, preterm mfants generally have a hIgher
nsk of permatal death than growth-retarded mfants (WHO, 1996a) For example, Barros et al (1992)
discovered that preterm mfants were 13 times more lIkely to expenence a permatal death than mfants of
appropnate birth weIght and gestational age, and twIce as ltkely to expenence a pennatal death as
growth-retarded mfants

The PTB-IUGR dlstmctlOn becomes even more saltent when developmg medical mterventlOns WIth
respect to the management of condItIOns, work by Bartlett et al (1991a) suggests that medical
mterventIOns to reduce mortalIty due to lethal Illnesses and mfectlons are less effectIve m preterm mfants
than m term normal bIrth weight and term LBW mfants Therefore, there IS a need to IdentIfy
approaches speCIfic to the management of the preterm mfant m order to Impact permatal mortalIty
Treatmg all LBW mfants as a homogeneous group WIll do httle to reduce pennataI mortaltty

In addItIOn to comphcattons ofPTB, other common causes ofpennataI death mclude bIrth asphyxia and
bIrth trauma Although preterm mfants are suscepttble to asphyxIa and trauma, these condItIons are
symptomatic of poor labor and delIvery care, and often arise from obstetnc complIcatIOns such as
malpresentatIOn, abruptIO placentae, and prolonged or obstructed labor (WHO, 1996a) Thus, It IS lIkely
that Improvements m the quahty of care WIll have the greatest Impact m reducmg pennatal deaths due to
asphYXIa The followmg sectIon proVides eVidence from the lIterature that highlIghts the need to dIrect
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our programmatIc and research attentIon to qualIty ofcare

Obstetrzc Causes ofPerznatal Death
RelatIve to conventIOnal nsk factors and causes of death (e g , maternal and fetal charactenstIcs and
condItIons), the relatIOnshIp between pennatal mortalIty and the nature and qualIty of obstetrIc care IS
largely overlooked However, as an mcreasmg number of bIrths are bemg exposed to medIcal
mterventlons, the Issue of qualIty of care moves to the forefront Inappropnate mterventiOn, and not Just
the absence of timely obstetnc care, contributes to pennatal mortalIty

As stated earlIer, reported causes of permatal 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 commumty-based study m Guatemala,
Bartlett et al (1991b) found that fetal malpresentatIon, premature rupture ofmembranes, and prolonged
labor were sIgmficant contrIbutors to mtrapartum and one-day mortalIty The authors also Identified
mappropnate mterventiOn durmg labor as an Important medIatmg factor Also, tradItional bIrth
attendants (TBAs) wIthm the study populatIOn demonstrated an mabllIty to detect and refer obstetrIc
complIcatiOns 10 a timely manner Thus, mistimed, madequate, and mappropnate obstetriC care were
major contrIbutors to permatal death withm thIS population

Based upon results from another commumty-based study of home delIvenes 10 rural Tanzama, Walraven
et al (1994) concluded that delIvenes supervIsed by untramed bIrth attendants were more lIkely to result
10 permatal death Although the authors were unable to assess the specIfic contnbutlOns of mappropnate
obstetnc care and poor referral systems to pennatal outcome, they speculated that Improvements m these
two areas would have a dramatic Impact on permatal mortalIty withm the commumty Thus there IS a
need to Improve access to care, and to ensure that women and mfants 10 need of medical attentIon
receIve It m a tImely manner However, there IS also a need to tram formal and mformal health care
proVIders 10 the proper use of medIcal mterventlOns and technology (e g , the bag and mask apparatus
used to resuscitate newborns), m order to aVOId mstances of perlOatal death due to medical
mismanagement and Improper medIcal mterventlOn (WHO, 1996b)

Case Study #1 highlIghts an analySIS by BobadIlla (1988) that explored the relatIonshIp between qualIty
of pennata1medIcal care and permatal mortalIty m MeXICO CIty, MeXICO BobadIlla's work as descnbed
m Case Study #1 made a substantIal contrIbutIon to the lIterature by quantIfymg the structure, process,
and outcome of pennatal medIcal care Study results also hIghlIghted Important areas that warrant
speCIfic attentIOn m future qualIty of care studIes In studymg qualIty of care, one must deCIde whether
the focus IS on the antenatal penod, the labor and delIvery penod, or both ThIS deCISion must reflect the
nature ofpermatal mortalIty wIthm the target populatIOn (e g , a hIgh proportIon ofmacerated st111blrths
warrants programmatIc attentIon durmg the antenatal penod) The findmgs from thIS mstItutIon-based
study, though representatIve of delIvenes takmg place m MeXICO CIty, may not be generalIzable to other
contexts where home dehvenes predommate The author chose to exclude macerated stIllbIrths from thIS
analySIS, statmg that they generally take place pnor to hOSpItal admISSIon and are therefore non­
preventable at the hospItal level Unhke macerated stillbIrths, whIch are a greater reflectIon ofevents and
condItIons occurrmg durmg the antenatal penod, fresh stIllbIrths and early neonatal deaths center
pnmart1yaround labor, dehvery, and ImmedIate postpartum Thus, fresh stIllbIrths and early neonatal
deaths are more amenable to hospItal mterventiOn

WIth respect to qualIty of care research, the fresh-macerated dlstmction may not be as feaSIble or
relevant m other contexts for two reasons FIrst, most delIvenes 10 the developmg world occur outSIde of
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hospitals, 10 companson to MeXIco City, where approximately 87% of dehvenes take place In hospitals
(Bobadilla, 1988) As a result, It may not be feasible to disentangle~ of stillbirths when It IS already
difficult to ascertain the overall magmtude of stillbirths (regardless oftype) Second, 10 Africa and other
regIOns where SyphIhs prevalence IS hIgh, infectIous dIseases contrIbute to the occurrence of macerated
stIllbIrths (WhICh account for a large portIon ofpermatal mortalIty) Thus, tImely mterventlOn durmg the
antenatal penod to detect and treat mfectlOus dIseases such syphIlIS may have a substantial Impact on
pennatal mortahty In these contexts ExclUSIOn of macerated stIllbIrths In areas of high mfectious
dIsease prevalence would overlook a cntical component ofpennatal mortality
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CASE STUDY #1 MEXICO
Bobadilla JL (l988)

Quallty ofPennatal Medical Care In Mexico City
An EpidemIOlogical Study on the Effects ofMedical Care Quallty on Pennatal Mortallty

Bobadilla (l988) conducted a case-control study to detennme the net contribution of vanatIOns m quahty of
pennatal care on the pennatal mortahty rate (PMR) m MexIco City In order to assess the quahty ofpennata!
care, the author collected data on vanous levels (1) the hospital, (2) the health agency [to assess the structure of
services], and (3) the mdlvldual [to assess the process of pennataI care, and the outcome (pennatal mortahty)]
There are three health schemes m MeXICO CIty the pubhc asSIstance scheme, the social secunty scheme and the
pnvate hospItal scheme The author selected the health agencies With the largest number of annual bIrths from
each scheme, yleldmg a total of25 hospitals (four pnvate hOSPitalS, seven public asSIstance hospItals, and 14
social secunty hospItals) m the hOSPItal sample DetaIled questIOnnaIreS were admmlstered to hOSpItal
adrmmstrators and obstetric and neonatal ward doctors and nurses The questIOnnaIre covered Issues such as
general hospItal charactenstlcs and SIZe, matenal resources and technology, organIzatIOn, and human resources,
and It was used to assess the structure ofeach ofthe hospItals

IndIVIdual-level data were based upon three methods a case-control study (to assess the relatIOnship between
pennataI mortality and the process of permataI care), a census of bIrths (whIch prOVided the samplmg frame for
the case-control study and bIrth weIght-specIfic rates for each hOSPItal), and a neonatal follow-up ofall mfants
dIscharged before the 7th day of bfe (to ensure IdentificatIOn of all neonatal deaths, IrrespectIve ofplace of
death) Cases (n=983) were babies born at the hospitals who dIed durmg the permatal penod Controls (n=3,599)
were selected from among hospital-born babies who survIVed beyond the 7th day of lIfe Macerated stIllbIrths,
multIple bIrths, babies <I OOOg, and babIes WIth congemtal anomalIes were excluded from the analySIS Subjects
were mterviewed usmg a standardIZed, precoded questionnaIre Because bIrth weIght IS related to both pennatal
mortahty and qualIty of care, subjects were stratIfied mto 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
Durmg the 14-week study penod, there were 32,701 bIrths and 983 permatal deaths (PMR= 301 per 1000,
stIllbIrth rate=14 1 per 1000, early neonatal mortalIty rate=16 0 per 1000) PMRs were 20 tImes hIgher among
LBW mfants than normal bIrth weIght mfants (202 2 per 1000 versus 9 8 per 1000) There was lIttle vanatlon m
bIrth weIght dIstnbution across hospItals QualIty of pennataImedIcal care was shown to affect the PMR (as
measured by mortalIty ratIOS standardized for bIrth weight), even when controllmg for bIOlogIcal and SOCIal
factors Quabty ofcare, whIch was lowest m the pnvate hOSpItals and highest m the publIc hOSPitalS, was also a
reflectIon ofmedIcal staffmg ratIos (1 e , the mIX ofvanous types oftramed medIcal personnel), and not the
actual number of phySICIans Cesarean sectIon rates, medIcal staffmg ratiOS, and antenatal care were not related to
stIllbIrths In contrast, content and qualIty ofantenatal care had a moderate effect on early neonatal mortalIty,
and lower medIcal staffmg ratios were assOCiated WIth lower levels ofstandardIZed early neonatal mortalIty
Number ofANC VISIts had no positive aSSOCiatIOn WIth rates of stillbIrth or early neonatal death

GIven these results, the author concludes that qualIty of pennatal medical care IS related to pennatal mortalIty
Standardized PMRs are sensitive mdlcators ofqualIty of care, and exclUSIOn ofnon-preventable deaths (e g ,
macerated stIllbIrths and babIes <IOOOg) Improves the senSItIVIty ofthe PMR The stIllbIrth rate IS a less sensItIve
mdicator than the early neonatal mortality rate Based upon observed dIfferences m the correlates of stIllbIrths
and early neonatal deaths, the author also concludes that, when pOSSible, studIes on the qualIty of pennatal
medIcal care should dlsaggregate pennatal mortalIty mto stIllbIrths and neonatal deaths, smce 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 pennatal outcome, an entIre sectIon of thIs report
IS devoted to explormg the relatIOnshIp between maternal health and pennatal outcome ThIs sectIon
presents mformatIOn on maternal nsk factors for PTB and IUGR, maternal nutntIOnal status, STD
mfectlon, and malana mfectlon

Maternal R,sk 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 PTE, respectIvely

TABLE 5
INTRAUTERINE GROWTHRETARDATION Maternal RIsk Factors (lIsted In order ofImportance)

DEVELOPING COUNTRIES DEVELOPED COUNTRIES

LARGE IMPACTON IUGR

low energy mtake cIgarette smokmg

low weIght gam low energy mtake

low prepregnancy weIght low weight gam

short stature low prepregnancy weIght

non-whIte race

INTERMEDIATE IMPACT ON IUGR

malaria prnmpanty

female sex female sex

prImipanty short stature

non-whIte race

SMALL IMPACT ON IUGR

maternal low birth weIght maternal low birth weIght

pTlor history oflow birth weIght pTlor history oflow birth weIght

general morbIdIty general morbIdIty

small paternal SIze other

SOURCES Berendes 1993 Kramer 1987
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TABLE 6
PRETERMBIRTH Maternal Risk Factors

(lIsted m order ofImportance)

DEJlELOPlNG COUNTRIES DEVELOPED COUNTRIES

low maternal weight cigarette smokmg

history ofpreterm births history ofpreterm births

history ofspontaneous abortIOns history ofspontaneous abortIOns

low maternal weight

exposure to diethylstilbestrol m utero
SOURCES Berendes 1993 Kramer 1987

Comments on Berendes' LISt ofRisk Factors for IUGR and PTB
Maternal health, hIstory (e g, pnor LBW baby), and behavIOral factors (e g, cIgarette smok1Og) seem
plauSible as contnbutors to PTB and IUGR However, the mechamsms of other factors such as race and
Infant sex seem less clear

RACE AND IUGR The Impact ofnon-whIte race on IUGR IS ambIguous, partIcularlyfor the develop1Ogworld,
where the maJonty ofsocIetIes are ofnon-whIte raclai/ethmc ongm The clasSIficatIOn ofwhIte versus non­
whIte In developing countrIes IS not documented m the lIterature Therefore, It IS unclear to WhICh
raclal/ethmc groups the term "non-whIte" refers Among MDCs, non-whIte groups often Include HIspanICS
and Blacks m the Umted States, West IndIans, Indians, and PakIstams 10 the Umted K1Ogdom, and West
IndIans and North Africans In France (Kramer, 1987) However, studIes that CIte race and ethmcIty as
determ10mg factors for IUGR have not adequately controlled for bonafide nsk factors such as maternal
height, pre-pregnancy weight, and calonc 1Otake" (Kramer, 1987)

SEX AND LBW ConsideratIOn offemale sex as a nsk factor for LBW also raises questIOns, SInce It ImplIes
a genetic (I e ,gender-based)componentto nsk ofdeath It IS a well known fact that women generallyweIgh
less than men Therefore, It should not be surpns10g that female Infants have lower bIrth weights than male
Infants and are more susceptIble to pennatal mortalIty

Maternal Nutrztlonal Status and Pennatal MortalIty
Poor nutrItIOnal status IS a major contributor to medical condItIOns arIs10g 10 the mother durmg pregnancy
(e g, anemIa, hemorrhage), which, III turn, result In pennatal outcomes such as PTB, IUGR, and LBW
(Kramer, 1987) Although socIodemographIcfactors and a hIstOry of poor pregnancy outcomes should not
be Ignored for their Impact on mortalIty, poor maternal nutntlonal status IS one of the most amenable health
correlates of poor pregnancy outcome The vast maJonty 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 pregnancyoutcome NutrItIOnal studiestend to select outcomes
such as LBW, PTB' and IUGR, few have explored the dIrect link between maternal nutritIonal status and
pennatal mortalIty
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A large portIon ofthe pregnancy lIterature is devoted to maternal anemIa Maternal anemIa IS a broad term
that applIes to both anemIa dunng 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 leadmg cause of anemIa worldwIde, however,
defiCIencIes mother mIcronutrientssuch as vltamm B12 and folate also contrIbute to anemia (WHO, I992c)
In addItiOn, condItIOns such as hookworm mfestatiOn, malana, and AIDS, which are prevalent 10 many
LDCs, may also result 10 anemIa (WHO, 1991)

WIth respect to pregnancy outcomes, anemia has been hnked to stIllbIrthS, LBW, and PTB Kessel et al
(1985) collected data on 36,611 s1Ogleton delIvenes m IndoneSia and dIscovered that 42% of mothers who
gave birth to LBW mfants were anemiC Llewellyn-Jones (1965) found that maternal anemia resulted 10 a
disproportlOnatelyhigh stIllbirth rate as well as an 10crease m prematunty The 1Ovestlgatoralso dIscovered
that 65% of patIents m the study (N= 73,048) showed sIgns of hookworm mfestatiOn, and the hIgher the
proportiOn of hookworm ova found 10 the stool, the more severe the iron defiCIency anemia Thus, when
assessmg the Impact of anemIa on pregnancy outcome, It IS important to also examme other conditiOns
(namely, 1Ofectious 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 sahent to the dISCUSSion of permatal mortalIty and pregnancy outcome SID mfectlOns such
as gonorrhea and herpes may 10duectly 10crease the nsk ofpennatal death by mcreasmg the occurrence
of conditIons such as PTB (Brunham & Plummer, 1990) STDs may also be direct causes ofpennatal
death, as seen 10 the relatiOnship between untreated maternal syphIlIs and macerated stIllbIrth
(McDermott et ai, 1993) In addItion, subclImcal mtrauterme 1OfectiOns (e g, chonoammomtIs) have
been hnked to PTB and stIllbIrths (Axemo et ai, 1993) Table 7 outlmes the major SID mIcrobIal agents
and their associated Impact on pregnancy outcome

TABLE 7
SrDs and TheIr ASSOCiatIOn WIth Poor Pregnancy Outcomes

STD PREGNANCY-ASSOCIATED DISEASE

N gonorrhea prematunty

septIc abortIon

ophthalnua

postpartum endometrItIs

C trachomatls ophthalnlla

pneumoma

postpartum endometrItIs

T palbdum spontaneous abortIon

stillbIrth
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STD PREGNANCY-ASSOCIATED DISEASE

congemtal syphIlis

H ducreyl NONE KNOWN

Human Immunodeficiency virus (HIV) prematunty

stillbirth

pennatal HIV

Human papilloma virus (HPV) laryngeal papillomatosIs

Herpes simplex type 2 (HSV-2) neonatal HSV

prematunty

Hepatitis B VIrus (HBV) pennatal HBV

SOURCE Brunham & Plummer 1990

DespIte the vast number of STDs that contrIbute to adverse pregnancy outcomes, SyphIlIs appears most
frequently m the pennatal mortalIty 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 bemg a major cause of poor pregnancy outcome m developmg countrIes,
congemtal syphIlIs has recently resurfaced among dIsadvantaged subpopuiatlons m mdustnalIzed
countries due to poor antenatal care utilIzatIon (Islam, 1996)

As seen m Table 7, common outcomes of untreated syphIlIs mfectlon m the mother are macerated
stlllblfth, spontaneous abortion, preterm birth, and delIvery of an mfant With clImcal symptoms of
congemtal syphIlIs Ofall the regIOns, the toll of maternal syphIlIs mfectlon m AfrIca IS partIcularly
strlkmg High mfectlOus dIsease prevalence accounts for part of the observed dlspanty m permatal
mortalIty between AfrIca and other regIOns ofthe world For example, approXImately 30% of all
pennatal mortality m ZambIa may be attrIbuted to syphilIs In pregnancy, In EthIopia, syphilIs IS
recognIzed as one of the top four causes of permataI death, and In a study In ZImbabwe, 63% of 19
consecutive stillbirths were delivered by women Infected WIth syphIlIs (Islam, 1996) Unfortunately,
comparable data from Latm Amenca, ASIa and the PaCific are unavailable, though It IS speculated that
the prevalence of SyphIlis among pregnant women IS 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 syphilIs mfectlon In the mother and selected fetal-Infant outcomes

DespIte the Wide and overlappmg confidence mtervals assocIated WIth the nsk estImates, Case Study #2
Illustrates a strong aSSOCIatIon between maternal syphIlIs and poor pregnancy outcome, m partIcular,
macerated stIllbIrths These findmgs suggest that WIthIn hIgh syphilis prevalence areas, there IS the
potentIal to reduce perInatal mortalIty through the preventIOn, timely detectIOn, and treatment of syphIlis
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CASE STUDY #2 MALAWI
McDennott JM, Steketee R, Larsen S and J Wmma (1993)

Syphzlls-assoclated Permatal and Infant Mortality m Rural MalawI

McDennott et al (1993) explored syphilIS-assOCIated pennatal and mfant mortalIty between 1987 and 1990 m
Mangochl DIStrIct, MalawI usmg 10ngItudmai data from a malarta chemoprophylaxIS study The study team
recruIted consecutive pregnant women who attended four selected antenatal clmIcs ThIS study IS populatIon­
based because antenatal care coverage m MalaWI IS 93%

The women were followed-up throughout therr pregnancIes and once every two months for approXImately one
year post-delIvery Although these women receIved routme antenatal care (I e , tetanus tOXOId ImmumzatIon, lTon
supplementatIOn, and malarta chemoprophylaxIs), TOutme SyphIlIs screenmg was not avaIlable through the clImc
system Blood speCImens that were mItIally obtamed dunng the antepartum peTIod and delIvery to test for
malarIa were stored and later tested for syphIlIS In thIs analySIS, women WIth actIve syphilIs (antIbody tItre 2:
I 8) were compared to non-syphIlItic women The followmg vartables were meluded m the multIvarIate analySIS
syphIlIS, late antenatal care, home delIvery, nullIpanty, maternal age <18 years, low SES, IllIteracy, elmIc SIte,
smokmg, alcohol consumption, haematocnt <21 % at enrollment, and penpheral PlasmodIUm falclparum (I e ,
malarta) paraSIte denSIty >2000 at enrollment In assessmg poor pregnancy outcomes, the referent group was lIve
bIrth survIvors ofthe post-delIvery penod that was conSIdered as the outcome (e g, lIve bIrths were the reference
group for stIllbIrths, and hve bIrths who survIved the 7th day of lIfe were the reference group for early neonatal
deaths)

RESULTS
A total of3,591 HIV-negatlve mothers ofsmgleton babies were meluded m thIS analySIS The prevalence of
actIve syphilIs withm the study populatIOn was 3 6% Women With confirmed actIve SyphIlIs mfection
expenenced a substantIally mcreased nsk ofadverse pregnancy outcome, With the greatest Impact observed for
macerated stIllbIrths (OR=18 07, 95% confidence mterval 732,4464) Other assOCIatIOns mcluded the
followmg stIllbIrths (OR=IO 89, 95% confidence mterval 661,1793), fresh stIllbIrths (OR= 7 72, 95%
confidence mterval 305, 1953) The populatIOn attnbutable nsks for SyphIlIs were as follows 26% for
stillbIrths, 21% for permatal mortality, 11% for neonatal mortalIty, 5% forpostneonatal mortalIty, and 8% for
mfant mortalIty The authors also observed an Impact of syphilIs durmg the late neonatal and postneonatal
perIods

Based upon thIS analySIS, the authors conclude that there IS tremendous potentIal for SyphIlIs preventIon m sub­
Saharan AfrIca In high prevalence areas, efforts must mclude antenatal SyphIlIs screenmg usmg rapId tests and
treatment durmg the frrst VISIt

Apart from syphIlIs, much ofwhat we know regardmg the aSSOCIatIon between STDs and adverse
pregnancy outcomes IS based pnmarIly upon research from more developed countrIes However, small
sample SIzes have been responsIble for mconciusive findmgs regardmg other STDs Generally speakmg,
both gonococcal and chlamydIa mfectlons have been hnked to premature rupture of membranes, preterm
bIrth, and LBW (Elhot et al , 1989, Gravett et al , 1986, Martm et al , 1982), few studIes have looked at
pennatal mortalIty dIrectly

One U S study (Gravett et al , 1986), IdentIfied bactenal vagmosis as a sIgmficant contnbutor to poor
pregnancy outcomes In thIS study, bactenal vagmosIs (study prevalence 19%) was assOCIated WIth
premature rupture of membranes (adjusted OR= 20,95% confidence mterval I 1,37), preterm labor at
less than 37 weeks gestation (adjusted OR=2 0, 95% confidence mterval I 1,35), and ammotic flUid
mfectIOn (adjusted OR=2 7,95% confidence mterval 1 1,6 I), but not LBW Risk estImates were
denved from a multIple lOgIStiC regreSSIon analySIS whIch Included preterm labor <34 weeks, preterm
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labor <37 weeks, premature rupture ofmembranes «37 weeks), LBW, and ammotIc flUid mfectlon The
mfluence of bactenal vagmosls persisted even when controlhng for chlamydia mfectlOn, which IS also

hnked to the aforementIOned conditions

A small number of developmg country studies have explored the roles of gonorrhea and chlamydIa m
determmmg pregnancy outcome The followmg two case studies present data from LDC research

CASE STUDY #3 KENYA
EllIOt B, Brunham RC, Laga M, PlOt P, Ndmya-Achola 10, Maltha G, Cheang M and FA Plummer (1989)

Maternal Gonococcal Infectwn as a Preventable RIsk Factorfor Low Birth WeIght

Elhott et al (1989) conducted a case-control study m an urban maternIty hospItal m NaIrobi, Kenya to detennme
the asSOCiatIOn between preterm bIrth and the followmg STD pathogens N gonorrhoea C trachomatls T
pallldum, U urealytlcum, M hommiS, group B streptococCI, bactenal vagmOSlS' and human lIDmunodeficlency
VIruS (HIV) The hOSPItal, where 25-30% ofall delIvenes m NaIrobI take place, serves low-nsk pregnancies
Most women dehvenng at the hospital are of low SOCIOeconomic status

In thIS analysIs, cases (n=166) mcluded mothers of smgleton hve-bIrths who were LBW (1 e ,.::::: 2500g) and who
were clmlcally diagnosed as preterm (1 e , gestational age,::::: 36 weeks) Controls (n=175) were mothers of
smgleton hve-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 ofophthalima neonatorum Women who had multiple
bIrths, cesarean sections, or mduced labor for reasons other than premature rupture ofmembranes (dermed by the
authors as "rupture before the onset of pamfullabor, regardless ofgestatIOnal age") were excluded from thIs
study SpeCially tramed nurse midWives and medical students conducted structured mtervIews WIth the mothers
and collected specImens for SID screenmg SpeclIDens were collected wlthm 24 hours ofdehvery and at the 7th
day post-delIvery

RESULTS
Although cases and controls were comparable m terms of graVIdity, panty and COItal frequency, cases were
younger and more lIkely to be smgle than controls Cases and controls dId not dIffer sIgmficantly With respect to
any of the microorganisms except N gonorrhoeae (OR= 3 23,95% confidence mterval 1 25,837) The
prevalence ofmaternal gonococcal mfecbon was 3 8% m controls and 11 0% m cases Other vanables that were
associated WIth prematurity m the univariate analYSIS (age, marital status, hypertenSIOn, rupture ofmembranes,
and gonococcal mfectlOn) were mcluded m the multivariate analyses For the multlvanate analyses, the authors
report that mfectIOn With N gonorrhoeae was assOCiated With a five-fold mcrease m the nsk ofpreterm bIrth
(adjusted OR=5 31, 95% confidence mterval 157,1794), controllmg for age, rupture ofmembranes, and
hypertenSion

The authors note that although pnor studies have found a strong correlation between maternal gonorrhea and
premature rupture ofmembranes, thiS study mdlcates that the two are mdependent correlates of prematurIty
Gonorrhea and premature rupture of membranes accounted for up to 51% ofprematunty wlthm the study
populatIOn, and the authors speculate that control of maternal gonococcal mfectlon may reduce prematunty by
14% They also speculate that faIlure to observe asSOCiatIons between prematunty and the other SID mIcrobIal
agents (m partIcular, C trachomatls and bactenal vagmosls) m thIS study IS due to the fact that pnor studies were
conducted m low gonorrhea prevalence areas As a result, the absence of a strong determmant ofprematurIty
such as gonorrhea allowed weak determmants (namely chlamydia and bactenal vagmosls) to emerge as dommant
predIctors of prematunty

Case Study #3 IS one of the few studies that have explored the relatIonship between STDs and pregnancy
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outcome m a developmg country Although the mvestlgators dId not assess the direct Impact of STDs on
pennatal mortalIty, they did contribute to the body of eVidence suggestmg a strong aSSOCiatIon between
gonorrhea and PTB However, there IS a potential bias m usmg mdlVlduals selected for the purpose of
another study Controls m the above analysIs were m an ophthalmIa neonatorum preventIon trIal
OphthalmIa neonatorum IS an outcome ofboth gonorrhea and chlamydIa mfectIon, and It IS possIble that
the use ofcontrols from a trIal that IS related to the rIsk factor of mterest may bIas study results For
example, m the above case study, women who were concurrently enrolled m the ophthalmia neonatorum
preventIon study may have been mfected WIth gonorrhea and chlamydIa, and they may have received
treatment as a precautIOnary measure agamst ophthalmia neonatorum Although the mvestIgators 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 seekmg behaVIOr or health awareness, as a
result of pOSSIble selection bIas

CASE STUDY #4 INDIA
TewaI S, Setla V, Gulatl Nand H Lal (1995)

ChlamydIa Trachomatls InfectIOn A Cause for Preterm Blrth and HIgh Pennatal Loss

Tewal et al (1995) explored the relaoonshlp between chlamydIa and unexplamed pretenn bIrth (PTB) and
permatal death In thIS study, two groups of patients were selected from a labor ward at PT B D S M C m
Rohtak, IndIa 64 women With unexplamed PTB m Group I and 20 women WIth nonnal, term dehvenes m Group
II Subjects were matched on age, panty, heIght, weIght, nutntlOnal status, and SOCIoeconomIC status Women
WIth apparent mfectlon or antIbIotIC treatment wlthm the precedmg four weeks were excluded from the study
(chlamydIa mfectIon status was determmed usmg the enzyme hnked nnmunosorbent assay [ELISA] technique)

RESULTS
The prevalence ofchlamydIa mfectIon wlthm Group I and Group IT was 406% and 15 0%, respectIvely Wlthm
Group I, the authors observed a hIghly statIStically SIgnIficant asSOCIatIOn (p< 0 001) between pennatal mortalIty
and chlamydIa mfectIOn pennatal death resulted m 46 2% of dehvenes to mothers WIth posItive test results,
compared to 10 5% ofdehvenes among seronegatIve mothers Among Group I women WIth chlamydIa (n=26),
84 6% dehvered pnor to week 33 and 80 8% dehvered babIes <1 5 kg In companson, 65 8% ofnon-mfected
Group I mothers dehvered pnor 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 seventy of mfectlon may be related to bIrth weIght, gestational age, and pennatalloss

Although the above case study also contnbutes to the general body of knowledge regardmg STDs and
pregnancy outcome m LDCs, the authors neIther acknowledged nor controlled for the presence of other
mfectIOns For example, EllIot et al (1989) note that studIes reportmg aSSOCiatIOns of chlamydIa and
bacterIal vagmosls mfectIons With prematunty were conducted m 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 wIthm those
populatIOns In addItion, the mvestIgators only reported data related to pregnancy outcome for women m
Group I (I e, those women who expenenced an unexplamed preterm bIrth)

The mvestlgators m Case Study #4 also faIled to diSCUSS the pOSSIble role of maternIty care m
determmmg these outcomes, nor did they control for potentIal non-disease confounders (e g, health care
utIlIzatIOn) to the relatIOnshIp between chlamydIa and permatal mortalIty In addItion, although Groups I
and II were matched on selected socIOdemographlc, hIStOry, and anthropometrIc factors, the authors dId
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not mention what nutntlOnal factors were controlled for (e g, anemIa, whIch IS also lInked to LBW), nor
dId they state the sensItivIty and specIficIty of the screemng test used to detennme chlamydIa mfectlon
status

The scarcIty of SID data m the pennatal mortahty lIterature IS partly attnbutable to the fact that STD
diagnostIc and screemng tests vary m sensltlVlty and specIficIty These tests are usually expensIve to
conduct, and they rely upon makmg contact wIth the pregnant woman durmg the earlIer stages of
pregnancy Although the above case studIes from MalaWI, IndIa, and Kenya hIghlIght the mfluence of
SIDs m detennmmg pregnancy outcome, they do not shed hght on appropnate tlmmg of mterventIon
(e g , latest possIble stage durmg pregnancy to mtervene m order to reduce adverse pregnancy outcomes
due to STDs), nor dId they all control for cntIcal confounders (e g , nutrItIOnal status) to the relatIonshIp
between STDs and pregnancy outcome

The need for developmg country research In the area of STDs and pregnancy outcome cannot be
overemphasIzed Although studIes from MDCs mdlcate aSSOCIatIons between selected STDs and poor
pregnancy outcome, the mCldence and prevalence of these InfectIons among pregnant women are low
relatIve to those m LDCs In addItIon, most MDCs have deVIsed means of systematIcally detect10g and
treat10g pregnant women WIth such mfectlons (WHO, 1991) WIthout empIrIcal data from developIng
countries, we are unable to estImate the Impact of STD control dunng pregnancy on pregnancy outcome,
and more specIfically, on pennatal mortalIty (WHO, 1991)

Maternal Malana InfectIon
Apart from STDs, malana IS the only other mfectIous dIsease that receIves attentIon m the pennatal
mortahty lIterature Although findmgs from studIes (McDennott et al , 1996, Taha & Gray, 1993,
Ibhanesebhor & Okolo, 1992) do not suggest a dIrect assocIatIOn between malarIa and pennatal
mortahty, placental malarIa mfectlOn does appear to mcrease the fisk ofLBW However, when tIme of
death and tlmmg ofmalana attack were assessed, Taha and Gray (1993), observed a slIghtly Increased
nsk (OR=I 4,95% confidence 10terval 1 1,19) of stIllbIrth (10 partIcular, macerated stIllbIrth) among
women who reported malarIa attacks dunng the first and second tnmesters ofpregnancy ThIs
relatIOnshIp persIsted even when controllmg for factors such as maternal weIght, bIrth Interval, pnor
obstetnc hIStOry, antenatal care VISItS, pregnancy and delIvery complIcatIons, place ofdehvery, and
mfant sex The authors IdentIfied malaria InfectIon durmg pregnancy and low maternal weIght as
modifiable predIctors of term and preterm LBW In addItIOn to 10fluencmg pregnancy outcomes, the
authors also observed an aSSOCIatIOn between malaria and neonatal mortalIty, and they speculated that
preterm bIrth and LBW were pOSSIble mechamsms for thIS relatIOnshIp (Taha & Gray, 1993)
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PERINATAL MORTALITY INTERVENTIONS

DespIte the paucIty of InterventIOn studIes In the pennatal lIterature, It IS possIble to IdentIfy sImple and
low-cost mterventIOns that may reduce pennatal mortalIty

****SEE APPENDIX F****
("Pennatal Mortality InterventIOn Studies'')

The mterventIon lIterature reflects a general mterest m (l) the trammg offormal and mformal health
sector provIders (O'Rourke, 1995, Woods & Theron 1995, Ibrahim et aI, 1992, Rahman, 1982), (2)
syphIlIs control (Islam, 1996), and (3) essentIal newborn care (Sloan & Jordan, 1992, Daga, 1989)
Apart from syphilIs mterventIons, httle or no publIshed data eXist on mterventlon efforts aImed at
reducmg late fetal loss This paucity IS partIally due to the fact that lIttle IS known about the causes and
correlates of stIllbIrth In addItion, the heterogeneIty of the stIllbirth group ImplIes that dIfferent
mterventIon strategIes would have to occur at dIfferent stages of pregnancy (I e, antenatal penod for
macerated stIllbIrthS versus labor and delIvery for fresh stIllbuths)

TramIng of tradItIonal bIrth attendants (TBAs) has shown some promise In combatmg perInatal mortalIty
(Kumar, 1991, Rahman, 1982) However, the formal health system must be eqUipped WIth the resources
and the Infrastructure to (1) IdentIfy high nsk cases pnor to delIvery, (2) prevent condItIOns known to
compromIse the baby's health, and (3) transfer and treat babIes WIth medIcal complIcations to higher­
level health facIlItIes when the need anses (Costello, 1993) Most mterventlons focus on supply-onented
factors, however, m order to maxImize program effectiveness, It IS 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), smce qualIty of care IS an Issue
that cannot be overlooked m resolvmg the problem ofpermatal mortalIty

PotentIal also eXIsts WIth respect to early detectIon and treatInent of hypertenSIon, dIabetes, and SyphIlis
mfectlon among women of chIldbearIng age (Costello, 1993) Ofthe aforementIOned condItIons, efforts
to combat mfectlOus dIseases appear most frequently m the permatal mortalIty mterventlon lIterature
SyphIlIs IS one of the few known causes ofpermatal death that can be addressed pre-delIvery Case
Study #5 reVIews a SyphIlIs Intervention study by Hlra et al (1990) m Lusaka, ZambIa In 1992, a
SimIlar, MotherCare-funded mterventIOn study was conducted m NaIrobI, Kenya by Jenmskens et al
(1995) In the Kenya study, the percentage of pregnant women screened for syphilis mcreased from 60%
to 100%, and the percentage of adequately treated women rose from 9% to 87%

WIth the exception of syphilIs, few mterventlon studIes have been devoted to SID prevention and ItS
Impact on birth outcomes Joesoef et al (1995) conducted a double-blInd, multicenter randomIzed
clImcal trial m IndoneSia, whereby they evaluated the effectIveness of mtravagmal clIndamycm (which IS
used to treat bactenal vagInOSIs) m preventmg 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 mcluded m the study, despite the proven efficacy of clmdamycm m treatmg bactenal
vagmosis

Although the efficacy of syphIlIs mterventIOns In reducmg pennatal mortalIty has been proven, theIr
effectIveness Will rely heavIly upon the utIlIzatIon of formal health sector servIces by the commumty
Although the authors In Case Study #5 observed a POSitive Impact ofthe screenmg and educatIOn
program on pregnancy outcome, they dId not acknowledge the lImItatIons of Implementmg an
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mterventlon durmg the antenatal penod Jenmskens et al (1995) noted that their mterventlOn m Kenya
was not successful m encouragmg women to ImtIate prenatal VISits early m pregnancy

Because SID mterventIons target prenatal care attenders, antenatal contact between pregnant women and
the health care system IS 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 mterventIOn efficacy The authors of the Zambian study also did not control for hzstory bzas m
the evaluatIOn of the mterventlon That IS, factors external to the program (e g, a government-sponsored
syphIlIs preventIOn campaIgn) may have resulted m the declIne m syphilIs-associated early mortalIty
Program effectIveness was assessed usmg two different populations of pregnant women before and after
the mterventlOn Based upon thiS approach, It IS apparent that thelT aim was to observe the Impact of the
mterventIon at the population level and not at the mdlvlduallevel

As stated earlIer, most mterventions focus on antenatal and labor/delIvery care as targets Postpartum
practIces remam undocumented m the pennatal mortalIty hterature, m spIte of the fact that mfants who
escape early pennataI death are st1l1 susceptible to pennatal mortahty for seven days after delIvery Once
mother and neonate are discharged from the hospital, traditIonal practIces withm the commumty may
also place the baby at risk (WHO, 1996b) Case Study #6 hIghhghts the use of low-cost methods to
reduce mortahty durmg the neonatal period m a hospital settmg, as descnbed by Daga (1989)

DespIte the fact that the mterventlon and evaluatIOn methodology are not explamed m Case Study #6
many ofthe actiVIties that are outlmed are m concordance WIth gUidelmes for Essential Newborn Care
Issued by WHO (1996b) The above 1I1ustratlOn IS not a true mterventIon study per se, smce It only
descnbes NICU performance before and after actIVIties were Imtlated In addition, the author makes no
mentIon of samphng or data collectIon As a result, the program's Impact (I e , the degree to which
Improvements m neonatal and mfant survival may be attributed to the program) on neonatal survival IS
not known Multiple activities (e g , nurses trammg, audits, exclUSive breastfeedmg) were mitiated
sImultaneously, makmg It unclear which component of the mterventIon had the greatest effect on
survival

Despite these shortcommgs, the above Illustration demonstrates that expensive technology IS not
reqUisite for Improvements m neonatal survIval m a hospital settmg This feature IS Important, m the
mterest of both cost-effectiveness and sustamablhty However, Daga does not diSCUSS pOSSIble
modificatIOns that can be made to thiS approach m order to make It more feaSible wlthm a commumty
settmg Different components of the mterventlon may need to be emphaSized dependmg on the settmg
(1 e, wlthm a health faclhty versus the commumty) For example, the use of room heaters IS not a
reahstlc component of a commumty-based or a hospital-based mterventlOn m most contexts
Consequently, other means of thermal regulatIon are reqUired ExclUSIve and frequent breastfeedmg,
which Impacts mfant nutTltlon, may be used as an alternative means of mamtammg mfant warmth
Immediately after birth
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CASE STUDY #5 ZAMBIA
Hrra SK, Bhat GJ, Chtkamata DM, Nkowane B, Tembo G, Penne PL and A Meheus (1990)

SyphilIs InterventIOn In Pregnancy Zambian DemonstratIOn Project

Rrra et al (1990) evaluated the effectIveness of a communIty health education and prenatal syphIlIs screenmg
program m reducmg poor pregnancy outcomes m Lusaka, ZambIa Three penurban health centers formed the
mterventIon groups and another three health centers formed the control groups FacIlItIes m both groups served
populations ofcomparable SIZe and SOCIoeconomIC status Staff members workmg at the three mtervention SItes
receIved specIalIZed health educatIon trammg, as well as mstructIon m clmical evaluation, syphIlIs serologIcal
testmg, and assessment of pregnancy outcomes

Durmg the pre-mterventIOn phase (September 1985 through January 1986), the study team (I) tested blood
samples from the mothers and therr umbIlIcal cords for SyphIlIs, (2) conducted phySIcal exammations, and (3)
obtamed detaIled prenatal histones from 491 consecutIve women from the study centers and 434 consecutive
women from the three control health centers Each antenatal clmic attender filled out a questIOnnarre that
documented the pattern and frequency ofprenatal attendance, as well as reasons for attendmg late m pregnancy
A SImIlar questIOnnarre was admmistered one year after program Implementation to prenatal attenders at each of
the study centers

Between February 1986 and January 1987, the mterventlOn, WhICh entaIled prenatal syphIlIs screenmg, health
educatIon and mformatIon dissemmatIon, encouraged early antenatal care attendance and health care-seekmg
behaVIOr There were three target groups for the mterventIOn (I) sexually-actIve women at antenatal, famIly
plannmg, and under-five clmIcs, (2) sexually-actIve men and women at general outpatIent clmIcs, and (3) elderly
men and women at general outpatIent clmlcs (targeted because older mdIviduals are mfluentIal m evokmg
behaVIOr change withm thIS SOCIety) InformatIon was dIssemmated VIa lectures (With audIovIsuals), question and
answer seSSIOns, bramstormmg seSSIOns, group diSCUSSIOns, and mdIvldual counselmg (for seroreactIve clIents)
All educational matenals were pretested, and local words, pictures, and stones were mcorporated m the
cumculum For each pregnant woman, on-SIte SyphIlIs screenmg was performed twIce durmg the pregnancy
SeroreactIVe women and therr partners were treated by clmIc staff

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

RESULTS
SyphilIs prevalence withm thIS populatIOn was 8 0% The authors observed no SIgnificant dIfference m syphIlIS
seroprevalence between the control and study groups WIth respect to adverse pregnancy outcomes, 10% of
seronegatIve mothers (n=2,647) expenenced an adverse pregnancy outcome, compared to approxImately 58% of
all seropOSItIve mothers (n=230) Adverse outcomes mcluded the followmg abortIon (among seroreactive and
seronegatIve women 148% and 2 3%, respectIvely, RR=5 0 [95% confidence mterval 372,680]), stIllbrrth
(among seroreactlve and seronegatIve women 70% and 16%, respectIvely, RR=3 6 [95% confidence mterval
231,553]), prematunty (among seroreactIve and seronegatIve women 122% and 44%, respectIvely, RR=2 6
[95% confidence mterval 1 83,374]), and low brrth weIght (among seroreactIve and seronegatIve women
2 I 3% and 1 8%, respectIvely, RR=7 8 [95% confidence mterval 6 09, 9 88]) The prevalence ofcongemtal
syphilIs wlthm thiS populatIon was 2 2% The authors also observed a 33 3 percentage pomt mcrease m antenatal
care InItIatIOn prIor to the 16th week ofgestatIOn In addItIon, there was a statIstIcally SIgnificant dIfference m
the percent attnbutable fIsk of adverse pregnancy outcomes asSOCiated WIth syphIlIS (28 3% m the mterventIon
group versus 72 4% among control groups)

The authors conclude that It IS pOSSible to mcorporate health educatIOn activities Into eXIstmg health center actIvIties They
underscore the Importance ofrevItahzmg syphilIs InterventIOn programs dunng pregnancy, and they belIeve that program
effectiveness wl1l depend on the pattern ofantenatal care utilIzatIOn senSitIVIty of screemng tests, and treatment of
seroreactlVe clIents and their partllers
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CASE STUDY #6 INDIA
Daga SR (1989)

ReductIOn In Neonatal Mortalrty by Simple InterventIOns

Daga (1989) descnbes a four-pronged Intervention to reduce neonatal mortahty wIthm a hospital neonatal
mtensiVe care umt (NICU) m Bombay, IndIa that was both cost-effectIve and successful m lowermg mortahty

The mterventlon entaIled nnprovmg the quality of nnmedmte care ofthe newborn VIa four types ofactIvItIes (I)
proVISIOn ofwarmth to the neonate through room heaters, (2) exclUSIVe and frequent breastfeedmg, (3) mother's
partIcipatIOn In mfant care, and (4) mmnnal handlmg ofthe mfant and mmnnal mterventlons

Startmg m 1982, neonates m the NICU at the InstItute of ChIld Health m Bombay were kept warm m cubIcles
With glass partItions and were exclusively breastfed Mothers' partIcIpatIon m early newborn care was hIghly
encouraged by makmg use of therr nursmg skills and mmImlZmg the use of machmes and momtors Dunng the
study penod, other actIVItIes supplemented the four-pronged mterventIon For example, nurses received
addItIonal trammg m permatal and neonatal care, and hospital staff Implemented a pennatal audit NICU
performance was assessed usmg the survival rates ofNICU mfants and quality of surviVal ofdIscharged babIes

RESULTS
After ImplementatIOn of the mterventIOn, overall mortalIty and average length of stay m the NICU declmed by
almost 50% DespIte the fact that mterventlon efforts targeted the early neonatal penod, benefits extended far
beyond thIS stage For example, the author notes that durmg the follow-up penod, mfants subjected to thIS snnple
mterventiOn expenenced lower post-neonatal mortalIty, despite bemg InitIally clasSified as hIgh-nsk at bIrth It IS
belIeved that sustamed breastfeedmg IS also assocIated With reduced nsk ofpost-neonatal mortalIty

The author concludes that neonatal care (as proposed m thiS artIcle) can reduce the eXIstmg gap m mfant
mortalIty between developed and developmg countnes

NutntlOnallnterventlOns
DespIte ItS Important aSSOCIatIon With poor health outcomes In both the mother and the baby, most
InterventIOns aImed at alterIng maternal nutntlonal status rely upon the antenatal perIod as the POInt of
Intervention However, huge vanatlons eXIst WIthIn and across regIOns WIth respect to antenatal care
coverage 2-99% In AfrIca, 23-98% In LatIn AmerIca, and 8-98% III ASIa (Islam, 1996) In addItIon,
deaths among normal birth weIght mfants cannot be predicted durmg the antenatal penod, as they often
result from practIces related to labor, delIvery, and ImmedIate postpartum Nevertheless, poor maternal
nutrItional status IS an underlyIng factor for medIcal conditIons that compromIse the mother's health
(e g, anemIa) 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 IS a major preventIve
InterventIon agaInst both IUGR and prematunty In LDCs However, as seen In Table 8, It must be
coupled WIth other publIc health InterventIOns
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TABLE 8
Publzc Health Interventzons for Intrauterme Growth RetardatIOn and Prematurity

CONDITION INTERVENTIONS IN MDCs INTERVENTIONS IN LDCs

Intrauterme antI-smokmg efforts calonc supplementatIOn before and dunng
Growth pregnancy

RetardatIOn
(IUGR) selectIve calonc supplementatIOn before and durmg malarIa prophylaxIs or treatment

pregnancy

delayed chdd-bearmg m young adolescents antI-smokmg efforts

Improved maternal nutntlon efforts to reduce tobacco chewmg

selective Improvements m nutrItIon delayed chlld-bearmg m young adolescents

selective unprovements m SOCIOeconomIC Improved maternal educatIon
condItIOns

new vaccmes to prevent commumcable dIseases general Improvements m nutritIon

general Improvements m SOCIOeconomIc
condItIons

Improved sanItation and water supplIes

Prematurity antI-smokmg efforts calonc supplementatIOn before pregnancy

selectIve calonc supplementatIOn before pregnancy delayed chIld-bearmg m young adolescents

delayed chIld-bearmg m young adolescents Improved maternal educatIon

unproved maternal education general Improvements m SOCIOeconomIC
condItions

selectIVe Improvements m SOCIOeconomIc
conditIOns

SOURCE Kramer 1987 723

PERINATAL AND MATERNAL DEATHAUDITS

PennataI and maternal death audits are becomIng WIdely recogmzed as valId approaches to addreSSIng
the problem ofpennatal and maternal mortalIty In the developmg world ThIs sectIon hIghlIghts features
of pennatal audIts that make them appealIng In documentIng pennatal mortalIty Selected articles
(Bhatt, 1989, Ward et al , 1995) have erroneously attnbuted reductIons In perInatal mortalIty solely to
the ImplementatIOn of audIts The pennatal audit, m and of Itself, IS not an mterventIOn However, It IS
useful m Identlfymg "weak lInks" m permatal care (and thus, 10 Identlfymg potentIal pomts of
mterventlOn) It should therefore, be Incorporated In all mformatIon-gatherIng and mODItorIng actIvItIes
of InterventIOns Case StudIes #7 and #8 Illustrate the use of the pennatal audIt at both the dlstnct and
hospItal levels

Most pubhshed pennatal audIts (Ward et aI, 1995, Bugalho & Bergstrom, 1993, Bhatt, 1989) are
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hospital-based, thereby IImltmg our abilIty to make mferences regard109 the broader health system and
commumty Case Study #7 Illustrates the feasibilIty of a dIstnct-level audIt Despite the district-level
approach, the ZImbabwean audit only exammed deaths occurnng withm the formal health system As a
result, mvestlgators were not able to ascertam mformatIOn on non-mstitutIOnal bIrths and deaths, nor
were they able to document care-seekmg behaVIOr withm the commumty Because women generally did
not seek formal health services m a timely manner, It IS possIble that complIcated delIvenes entered the
health system only after all possIble alternatives (I e , mformal/traditlOnal) were exhausted In sum, there
may be multiple pomts of lllterventlon prIor to when a pregnant woman presents at the hospital or health
facIlIty for treatment of complIcatIOns

One of the strengths ofCase Study #7 IS that It separated stillbirths from early neonatal deaths, and It
made the dlstlllctlOn between fresh and macerated stIllbIrths This study IS also an extenSIOn of the usual
cause of death analysIs because It exammed aVOIdable factors assocIated with permatal death, thereby
hlghlIghtmg the role of medical care 10 determmmg pennatal outcome However, cautIOn should be
given to commg delay 10 care-seekmg as solely "maternal" 10 nature (as done m the article), smce
structural and process factors such as qualIty ofcare are related to clIent satisfactIOn, and may thus
contrIbute to the care-seekmg behavIOr patterns observed withm the commumty

Although the authors 10 Case Study #8 did not observe a declme m overall permatal mortalIty dunng the
study penod, the Maputo audit IS an Illustration of how structured surveillance and mcreased
accountabIlIty of medIcal staff can Impact certam aspects ofthe perInatal penod PerInatal mortalIty
should not be perceived as solely an obstetriC or a pediatrIC problem The success of perInatal mortalIty
mterventions, particularly at the InstitutIon-level, relIes upon the collaboratIve efforts of different types
of health care providers and medical specialIsts

In Case Study #8, failure to assess mortalIty OCCUITlllg between days two and seven (due to the nature of
hospItal discharge practices) hIghlIghts the need for follow-up wIthIn commumty UnlIke the hospltal­
based audIt, which usually entaIls a reVIew of medical records and open dialogue among health personnel
With regard to selected cases of permatal death, commumty-based audits wIll reqUIre special techlllques
and data sources (e g, key mformant lOtervlews) to ensure adequate follow-up and mformatIOn-
gather109 Commulllty-based audits have not been employed on a broad scale, and publIshed artIcles on
thIS tOpiC do not eXist Although IOstltutlon-based audIts have been successful m creatmg dialogue
among medical profeSSIOnals, audIts that are more commulllty-onented should aim to open hnes of
commumcatlon between formal and Informal sector health proViders, as well as wlthm the commumty at
large Therefore, In additIon to belOg a tool for mOllltonng 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
commumty on factors that affect both maternal and pennatal survIval
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CASE STUDY #7 ZIMBABWE
De Muylder (1989)

Pennatal Mortailty Audit In a Zimbabwean District

A study team mvestIgated all pennatal deaths occurrmg withm a ZIDlbabwean dIstnct health system (from 1984­
1986) m order to IdentIfy common etIologIcal and aVOidable factors Data were denved from maternal
mterviews, maternal, neonatal, and placental exammatIOns, necropsy (m 17% ofcases) and clmIc charts
Permatal deaths mcluded all stIllbIrths greater than 500g and all neonatal deaths withm the fIrst week of lIfe The
study cntena for an "avOidable death" was departure from an accepted standard of care, as outlmed by the
ZImbabwean MotlIer and ChIld Health commIttee In addItion, the mvestigators used the Wigglesworth
ClassificatIOn System (whIch IS based on the pathophySIology ofthe dead fetus/mfant) to asSIgn causes of death

RESULTS
Durmg the study penod, 11,094 delIvenes resulted m 340 pennatal deaths, yIeldmg a PMR of30 6 per 1000 Of
the 89 macerated stIllbIrths, 21 3% were due to SyphIlIs, 180% to hypertenSIOn/pre-eclampsIa, 157% to abruptIo
placentae, 9 0% to amnIotIc flUId mfectIon, 7 9% to dIabetes, 6 7% to malformatIons, 2 2% to postmatunty, 2 2%
to Rhesus ImmumzatIons, 2 2% to cord problems, and I I% to multIple bIrths The remamder (13 5%) were of
unknown etiology Among the 76 fresh stillbIrths, the leadmg causes were mtrapartum asphyxIa (38 2%), cord
prolapse (13 2%), abruptIO placentae (10 5%), multiple bIrth (9 2%), breech dehvery (8 0%), malformatIOns
(80%), cephalo pelVIC dIspropOrtion (80%), 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 cimical SignifIcance m a preVIOUS study] (51 3%), mtrapartum asphyxia
(195%), congemtal malformatIOns (10 4%), respIratory dIstress syndrome/mecomum aspIratIon (52%), breech
delIvery (4 0%), neonatal sepSIS (4 0%), second twm dehvery (26%), shoulder dystOCIa (1 3%), neonatal anemia
(06%), neonatal volvulus (0 6%), and abruptIo placentae (0 6%) The mvestigators were able to IdentIfy an
aVOidable factor m 242 (75 6%) ofthe pennatal deatlis In 38% of cases, delay m seekmg care was the aVOIdable
factor, followed by practices at maternity centers (9%) and the hospital (30%)

In sum, the study team was able to explam 96% of pennatal deaths occurnng wlthm the study penod Asphyxial
conditions dunng labor was tlie most common cause of pennatal death, and hospital management was partIally
responSIble for adverse outcome m most ofthose cases The author concludes that because maternal attitudInal
factors (e g, poor comphance WIth mstructlOns, no antenatal care, or delay m seekmg labor/delIvery care) and
poor hOSpItal practices are the most common aVOidable factors, they should be targets of mterventIOn DetectIon
and treatment of mfectlOns (e g , SyphIhs) and medical conditIons (e g , hypertenSIon) should be mcorporated
mto mortalIty preventIOn strategIes
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CASE STUDY #8 MOZAMBIQUE
Bugalho A & S Bergstrom (l993)

Value ofPermatal Audu m ObstetrIc Care m the Developmg World
A Ten-Year Experzence ofthe Maputo Model

A dally and weekly pennatal audit took place at Maputo Central Hospital between 1982 and 1991, and Its
usefulness as a tool for lIDproved obstetrIc care was assessed The audIt paId speCIal attentIOn to the followmg SIX
aspects of the pennatal penod (1) late fetal death pnor to delIvery (WIth partIcular mterest m antenatal
actlVltles), (2) mtrapartum fetal death, (3) neonatal mfant death (dIVIded rnto deaths occumng wlthm the ftrst 24­
hours postpartum and deaths dunng days two through seven postpartum), (4) maternal mortalIty (audIt of
antenatal management, pre-labor and rntraparturn events), (5) neonatal mfant morbIdIty (assessed usmg a referral
sheet that documented permatal trauma or other morbidIty related to obstetriC management), and (6) permatal
maternal morbIdIty (post-cesarean complIcations, anemIa, postpartum hemorrhage, endometrItis-myometrItis,
and malana) The delivery book was the pnmary source ofdata The study team compiled data on a weekly
basiS and held weekly, fOrtlllghtly, and monthly pennatal and obstetriC conferences m order to present and
diSCUSS cases MIdWives, obstetriCians, neonatologISts, and other delIvery staffplayed active roles m the
pennatal audit

RESULTS
Although the overall pennatal mortalIty rate (PMR) did not exhIbIt a permanent declme over the ten-year penod
(750 per 1000 m 1982 and 785 per 1000 m 1991), aVOIdable mtrapartum fetal deaths m the delivery room
declmed by approxlIDately 65% In general, no new norms, practIces or corrective measures were lIDplemented
dunng the study penod However, the cesarean section rate did mcrease from 6 9% m 1982 to 16 0% m 1991
The authors partIally attnbute gams made m mtrapartum fetal survival to the mcrease m cesarean delIvenes

The authors state that the fluctuatiOns m overall pennatal mortahty and the unlIDpreSSlVe changes over the ten­
year observatIon penod should be VIewed agamst the backdrop ofthe war m Mozambique The war resulted m a
large mflux of refugees and mIgrants Into Maputo, and a subsequent mcrease m hlgh-nsk patIents at Maputo
Central Hospital In addItIon, the authors also note that the study's PMR is falsely low due to the mabihty to
adequately follow mothers and therr mfants after they were discharged from the hospItal on the 1st or 2nd day
postpartum

Nevertheless, the authors conclude that thIS audit was successful m mcorporatmg maternal and pennatal
outcomes, both of whIch are mdlcators of qualIty ofobstetrIc care An audIt-onented pennatal surveillance
sensItIzes staff to issues affectIng maternal and pennatal SurvIVal It also prOVides a forum for dIfferent types of
health practitioners to commumcate, and thus, take measures to Improve eXlstmg health services
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LESSONS LEARNED FROM THE LITERATURE

Based upon a review of the current literature, It ]S apparent that maternal, fetal, and obstetrIc factors are
mterrelated, thus makmg It difficult to assign a smgle cause of permatal death Although studies have
Identified a number ofnsk factors and causes ofpermatal mortahty, the mformatlveness of these
findmgs 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 m the prevalence of condItions such as PTB
IS not feaSIble wlthm a short penod of tIme, though there IS the potential to Improve the medIcal
management of those condItions through (1) adequate tramIng of health provIders and (2) Improvements
m systems of referral

Data on SIDs and pregnancy outcome are denved pnmanly from studIes based m mdustnahzed
countries Nevertheless, there IS eVIdence to suggest that preterm labor IS hnked to STDs such as
gonorrhea, chlamydia, and bactenal vagmosIs The potential Impact of SID mterventlons on pregnancy
outcome (and more speCIfically, permatal mortality) m high prevalence countnes IS unknown due to the
absence of data Of all the STDs, syphlhs mterventIons have demonstrated a direct Impact on pennatal
mortalIty--m particular, on macerated stillbirths Thus STD prevention and control may be one means of
reducmg pennatal mortalIty m hIgh STD prevalence areas

Maternal nutr]tlOnal status has not been linked directly to permatal death, though It IS crItical m
determmmg mfant outcomes such as birth weIght (which IS a major determmant of neonatal survIval)
DespIte the role of maternal nutritional status m determmmg maternal and mfant health outcomes,
nutntIOnal mterventIOns should not be the major thrust of efforts agamst permatal mortality Instead,
mterventlOns that aim to Improve the nutrItIOnal status ofwomen should be mcorporated mto broader­
scale efforts aimed at (1) reducmg the presence of certam maternal conditIons known to compromise the
health outcomes of the mother and the pennate, and (2) ensunng timely and appropnate medical
management of condItions If and when they anse

HistOrically, much ofthe pennatal and mfant mortahty literature has been devoted to maternal
soclOdemographlc factors (e g, maternal age, panty, maternal educatIOn) Although these factors are
cntIcal m determmmg the risk of pennataI death, they are not amenable to short-term mterventlons For
example, nulhpanty and pnmlgravIdIty are Widely CIted nsk factors for permatal mortahty However, all
women who bear chIldren must experIence a first birth Although special momtorIng of first-time
mothers IS adVised, very httle can be done programmatIcally to reduce the nsk ofdeath aSSOCiated With
thiS risk factor The overabundance ofdata on socIOdemographlc vanables IS partially due to the fact
that these factors are eaSily and objectIvely measured m many contexts In contrast, ]t IS much more
difficult to ascertam mformat]on on aspects oflabor and dehvery when these events seldom occur m the
presence of medIcally tramed health personnel Nonetheless, It ]S Important to ]dentlfy program areas
that Will have the greatest Impact on permatal mortality m least amount oftlme

Our current state of knowledge regardmg pennatal mortahty IS pnmarIly denved from hosp]tal-based
studies Despite the convemence ofhosp]tal-based sampling, there are IIm]tatlOns In usmg hospItal data
to assess pennatal mortahty One of the biggest IIm]tatIOns pertams to the overabundance of
complicated dehverles wlthm hospitals, thus rendenng the hospital-based sample a biased representatIon
of the general populatIon There]s ment m asseSSIng pennatal mortahty m mst]tutIon-based populatIons
as long as the IIm]ted generalizabIllty of findmgs ]S recogmzed However,]t IS apparent that despite the
gross confluence of mformatIon on pennatal mortality m the publIshed lIterature, very lIttle ]S known
about pennatal mortality as It applies to the majorIty of the developmg world's bIrths Although there IS
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a need for supervIsed dehvery by tramed health personnel, hospItal delIvery IS not the panacea for
pennatal mortalIty Moreover, a dramatIc shIft m the developmg world from a preponderance of home
delIvenes to hospItal delIvertes IS unhkely Therefore, It IS Imperative that both tnstltutlOn-based and
commumty-based delIvertes receive research attention

With respect to collectmg mformatlon on permatal mortahty, the pennatal audIt IS a good first step
Although the audit IS not an mterventlon m and of Itself, It can be a valuable component ofmomtonng
and evaluatIon actIvities In addition, It prOVides the added bonus of mcreasmg commumcatlOn and
accountabIlIty among medIcal staff Although the ultImate goal ofmost mterventlons IS to produce
favorable outcomes (e g, a reduction m the PMR), momtormg process (e g, the nature and qualIty of
obstetriC practices) IS equally Important The permatal audit IS one such means of exammmg the process
of pennatal care, hlghhghtmg the gaps m servIce delIvery and Identlfymg key areas that warrant
programmatIc attentIOn

ISSUES NEEDING FURTHER INVESTIGATION

GIven our current state of knowledge regardmg permatal mortahty, the followmg outlIne highlIghts
Issues that deserve research attentIOn

METHODOLOGICAL and MEASUREMENT ISSUES
• Implementation and evaluatIOn ofcommuDlty-based perlllata) audits, mcludmg Identification

of valId sources of data, methods of survetllance, etc

• Improvements III methods of gestatIOnal age assessment, which Will assist 18 makmg more
precise dlst18ctlons between IUGR and PTB

• EstImatIOn of the degree of underascertamment and/or mlsclassdicatlon of sttllblrths and
early neonatal deaths

• Cost-effectiveness, process and/or outcome evaluatlOn(s) ofper18atal mterventlons

QUALITY OF CARE
• Quality of matermty care m mstltutlons

• Nature and quality of obstetnc and traditIOnal practices (antenatal, labor/delIvery, postnatal)
m the commumty, and their Impact on permatal mortahty

• Inadequate and mappropnate resUSCitatIOn of newborns

• InCidence of hypothermia, which IS a reflection of the quahty of Immediate newborn care

• Approprtate cause ofdeath classdicatlon systems for pennatal mortahty m 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 commumty (e g, mothers, mothers-m-Iaw)

• Issues surroundmg access and utilIzation of mstItutlon-based maternity services

• Factors that mfluence care-seeklOg behaVIor for obstetrIc and newborn conditions m the
commumty

CAUSES OF PERINATAL DEATH
• Differentiation between LBW due to PTB and LBW due to IUGR (Important smce preterm

mfants are at a higher rIsk of perinatal death, though most LBW mfants m the developmg world
are growth-retarded)

• Impact ofmfectlOns (both mtrauterme mfectlOn and sepsIs) on perInatal mortality

• Magmtude and causes of stIllbirths, as well as the dlstmctlOn between fresh and macerated
stillbirths

• DocumentatIon of perlOatal mortalIty by age of death (whIch also sheds lIght on probable
causes of death)

In reVIewmg the pennatalllterature It IS apparent that very lIttle IS known regardmg the nature and
qualIty ofmaternal andpennatal care outsIde ofthe formal health sector In order to Implement the most
approprzate mterventIOns the magmtude and nature ofpermatal mortalIty mustfirst be assessed Lack
ofdata on permatal mortalIty outsIde ofinstItutIOns IS largely due to our lImIted knowledge on how to
assess pennatal mortalIty m the commumty VItal regIstrIes and other systems ofreportmg are sub par
m LDes though therr potentzal mformativeness as sources ofdata should not be underestimated In
contexts wIth poor Infrastructure andpoor systems ofreportmg, much ofthe mformatIOn obtamed on
permatal mortallty m the commumty WIll be derivedprimarilyfrom indIviduals withm the commumty
Thus It IS ImperatIve that we not only address what types ofquestIOns need to be asked, but how and
when these inquIrIes should be conducted, by whom and to whom m order to derIVe the maxImum
quantIty and quallty ofmformatIOnfrom the mimmum amount ofresources

The remamder ofthIS report WIll reVIew conventIOnal sources and techmques used m perinatal data
collectIOn and It WIll present recommendatIOns on how they may be modified to more accurately assess
permatal mortallty wIthin the commumty
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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 commumty-based studIes
are charactenzed by small sample sIzes ThIS should not be surpnsIng, SInce study recruItment WIthIn
the commumty IS more difficult than In hospital wards or health faCIlIties In general, publIshed
commumty-based studIes are not explICIt In theIr descnptIOn of study methodology, often cItIng the use
of commumty surveIllance, key Informants, or household surveys, while omlttmg detatls on sample
selectIOn, methods of birth and death ascertamment, and survey development and ImplementatIon In
additIon, many studies use traditIOnal data sources and data collectlon techmques, With very few
modifications for applIcatIOn wIthm a commumty settmg

The follOWIng sectIOns proVide a general diSCUSSIOn of relevant Issues In pennataI mortalIty research,
WIth particular emphaSIS on commumty-based assessment of pennatal mortalIty

SOURCES OF PERINATAL DATA

Pennatal mortalIty research IS drIven pnmarlly by quantitative methods Two Widely used sources of
pennatal data are structured surveys and Vital records, both ofwhich vary m accuracy and relIabilIty
from one context to the next Vital registratIOn data tend to underestimate pennatal mortalIty to a larger
degree than survey data ThiS underestimatIOn IS due to the Inaccuracy and Incompleteness ofVItal events
reportmg throughout the developIng world The follOWIng two case studIes from ThaIland and BurkIna
Faso Illustrate differences m data completeness between four data sources Vital registratIon, a
commumty survey, commumty surveIllance, and a census

Case Study #9 from ThaIland supports the common behef that VItal registratIon data are less complete
than survey data However, In order to effectIvely crItIque Vital registries as a source ofpennatal data, It
IS Important to determme whether the Vital registratIOn system IS eqUIpped to document pennatal deaths
It should not be surprIsmg that a weekly surveIllance system was more successful In capturIng pennatal
mortalIty than a system that relIed upon an mdlvldual's own InItiative to report Vital events In the Thai
study, the Investigators noted that neither legal sanctIOns for non-reportIng nor IncentIVes for tImely
reportIng of Vital events eXist In ThaIland As a result, one would expect that speCific and targeted
mqUlrIes mto the occurrence of stillbirths, early neonatal, and late neonatal deaths yield more complete
estimates ofmortahty

The authors ofthe ThaI study were unable to assess the true vabdzty (I e, accuracy) ofestImates derIved
from each of the data sources, SInce no gold standard eXIsts for meaSUrIng pennatal mortalIty In the
commumty Consequently, they can only assess relatlve valIdity (I e, the degree to which one data
source captures events more successfully than another), though there IS no means ofquantifyIng the true
number of missed events
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CASE STUDY #9 THAILAND
Lumbiganon P, Panamonta M, LaopaIboon M, Pothmam S and N Patithat (1990)

Why Are ThaI Gfjiczal Permatal and Infant MortalIty Rates So Low?

Lumblganon et al (1990) compared the completeness ofone-year permatal and mfant mortahty data obtamed
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 provmclal health offices, whereas community data
were obtamed from weekly VISIts to every household wlthm the 120 VIllages WhIch compose Nong Rua dIstrIct

In 1988, mothers and relatIves ofall stIllbirths and mfant deaths were mterviewed regardmg stIllbIrth and mfant
death regIstratIOn The study team also collected mfonnation on socIOdemographIc charactenstlcs (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 ofnon-registratIOn

RESULTS
Fertlhty and mortalIty estImates from vital registratIOn data were consistently lower than StatIStICS from
commumty survey data Accordmg to the commumty survey, 28 pennatal deaths occurred dunng the study
penod (PMR= 220 per 1000 total bIrths, 95% confidence mterval 139,296) In contrast, the VItal registratIon
system missed all ofthese deaths and only captured one-half ofall neonatal deaths The authors found perfect
concordance between the presence or absence ofbIrtb regIstration and the presence or absence ofdeath
regIstration In addItion, the number of mIssed events decreased WIth mcreasmg age at death The authors also
observed that most people dId not recognIZe the Importance ofreportmg stillbIrths and mfant deaths More
speCIfically, they saw no need to report a death occurrmg withm a few days ofblrth Ifthe birth had not yet been
reported

Based upon data from Nang Rua district, the authors conclude that ThaI permatal and mfant mortalIty statistIcs
denved from vItal registratIon are lmffiensely maccurate Rates denved from thiS study are lIkely to be accurate
smce the sample SIZe was large enough to prOVIde good estimates ofunder-reportmg However, SImIlar studIes m
other dIStriCts wIthm ThaIland should be conducted to test the generalIZabIhty of these fmdmgs The authors
speculate that the accuracy of natIOnal statIstiCS may be Improved m three pOSSible ways (l) mdrrect estImatIon,
(2) estabhshment of a new mechanism of VItal registratlon (e g , use of Village health volunteers to collect Vital
data), and (3) lDlprovement of the eXlstmg Vital system by Implementmg a psychOSOCial mterventlon to mcrease
commumty awareness and partICIpatIOn Collectmg accurate crude pennatal and mfant mortahty rates IS only a
fIrst step, rates should be broken down mto bIrth weIght categones or expressed as the standardized mortalIty
rano

Although systems of collectmg and compIlmg VItal mformatlon already eXIst m most contexts, It IS
Important to ask the followmg two questIOns when evaluatmg a VItal regIstratIon system as a source of
permatal 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 hlstoncally collected pennatal mformatIOn should not be conSidered as a source of
pennatal data Without makmg structural changes to ensure more accurate and tImely reportmg of events
Nevertheless, as Illustrated m the ThaI study, structural changes are necessary but not suffiCient to
ensurmg accurate reportmg of deaths Cultural perceptIons ofVIabilIty must also be taken mto account

GIven the defiCienCIes ofmost VItal registratIOn systems m documentmg pennatal mortalIty, It IS
Important to IdentIfy alternative sources of data Unfortunately, most publIshed studIes have not explored
other data sources speCifically for pennatal mortalIty but have mstead focused on early child mortalIty
(m most mstances, defined as death between birth and age five) Case Study #10 from Burkma Faso
explores a commumty surveIllance and a census used to assess chIld mortalIty
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CASE STUDY #10 BURKINA FASO
Olallo OA, Habluetzel A, EsposIto F and SN Cousens (1996)

Companson ofTwo Methods for Assessing Child Mortalzty
In Areas Without ComprehensIVe RegIStratIOn Systems

Olallo et al (1996) compared the completeness ofchIld mortahty data from a cross-sectIOnal census wIth a
surveIllance that used communIty mformants m rural Burkma Faso The study outcome was all-cause mortahty
from SIX months to 59 months ofhfe

A census was taken of 158 Villages (N=90,000) surroundmg Ouagadougou, (the capItal of Burkma Faso) for the
followmg perIOds January to August 1993, January to March 1994, and January to March 1995 Census
enumerators, who documented bIrths, deaths, and migratIon wlthm the population, receIved paId mcentlves
(approxtmately US$I) for IdentIficatIon ofeach death of a chIld who was already regIstered, and US$2 for each
child who was born and dIed between censuses Enumerators were fmanclally penahzed for errors and
falSIficatIon of mformanon

The longltudmal surveIllance entaIled tn-weekly VISits by field workers to the same Villages Each field worker
IdentIfied at least one vIllage key mformant, who relayed mformatlOn on bIrths, deaths, and other events
occurrmg wlthm the VIllage Data were confirmed weekly by field supervisors FIeld workers received US $1
for each bIrth and death that was IdentIfied through the surveIllance CommunIty mformants receIved no
compensatIOn

The 1994 census enumerators were unaware of events occurrmg among chIldren under age five As a result, the
authors clatm that IdentificatIon ofbIrths and deaths usmg the census was mdependent of IdentIficatIOn of those
same events through the surveIllance For the purpose of the analySIS, Vital events were clasSIfied as follows (1)
events IdentIfied mdependently by both approaches, (2) events only IdentIfied by the surveIllance, (3) events
only Identified by the census, and (4) events reported by the surveillance but not confirmed by the census
SenSItiVItIes of the two systems m IdentIfymg mfant 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 IdentIfied 319 WIth respect to cost, a year-long commumty surveIllance was twIce as
expensIve as a smgle census (US$ I 6,000 versus U8$8,000) Both methods were meffectIve m documennng
deaths under SIX months, though the census yIelded more complete mformatlOn For example, the census
IdentIfied 36% ofdeaths under the age of SIX months (n=371), compared to 16% usmg the longltudmal
surveIllance Although enumeration was more complete when both methods were used stmultaneously (47% of
all deaths to mfants less than SIX months were IdentIfied), there remamed a substantIal number of missed events
The estimated senSItIVItIes ofthe census and the surveIllance m IdentIfymg deaths was 97% and 76%,
respectively The authors esttmated that for deaths under 6 months of age, the senSItIVItIes of the census and
10ngItudmal surveIllance were approxlillately 74% and 57%, respectIvely

The authors conclude that annual censuses may be suffiCient m documentmg deaths over the age of SIX months,
but they are msufficlent for deaths durmg the earher stages of hfe CompensatIon ofcommunity mformants may
be a means of rrnprovmg completeness ofdata denved from commumty surveIllance, however, thIS would
mcrease costs substantially The use ofunpaJd mformants m census enumeratIon may also rrnprove death
ascertamment However, regular home VISits to assess occurrence of vItal events may be the only rehable
approach to obtammg accurate estlDlates ofearly mfant mortahty

The above case study dispels a common behefthat a longltudmal surveIllance WIth commumty
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mformants IS more effective than a census Although the census was more complete than the
survetllance, the census missed between two-thIrds and three-fourths of mfant and chtld deaths,
dependmg on the age at death EnumeratIOn was more complete when both methods were used
sImultaneously (47%), however, the Immense number of mIssed events resulted m maccurate pennatal
or neonatal estimates

Before choosmg to abandon the commumty surveillance as a vIable means of assessmg pennata1
mortahty, It IS Important to assess why It was unsuccessful m Case Study #10 For example, the authors
did not dISCUSS the credlbIhty of the commumty mformants Field workers selected the mformants,
however, It IS unknown whether the mformants were chosen based upon their POSition and credIblhty
wIthm the commumty or out of convemence (e g , field workers may have selected fnends and relatives
as mformants) In addItion, the methods used by the mformants to ascertam the occurrence of events IS
unknown Informants may have rehed upon word-of-mouth, or they may have vIsited homes every three
weeks Both ofthese approaches are not hkely to be adequate m assessmg mortahty durmg the earhest
stages of hfe Fmally, thiS study must be placed wlthm a cultural context As Illustrated m Case Study #9
from Thailand, commumty members may not perceive the need to report a permatal death or other deaths
wlthm the first SIX months of hfe, once agam Illustratmg the need to Identify the cultural constramts of
assessmg mortahty wIthm the commumty

STUDY DESIGNS

Researchers may assess permatal mortahty usmg a variety of retrospective, cross-sectIOnal, and
prospectIve study deSIgns This section presents a bnef overview ofcommon study deSigns used m
pennatal mortahty research

The Case-Control Study
The case-control study IS a Widely used study deSign that allows the mvestIgator to collect mformatlon
on nsk factors, as well as evaluate program Impact (Barblen, 1991) ThiS study deSign IS most
appropnate when the outcome IS rare As a result, the case-control study may be better SUited m some
contexts (e g, countnes With lower PMRs) than others Cases are mdlvlduals With the outcome of
mterest (for our purposes, pennatal death) As seen m the current lIterature, cases may not necessarily be
defined m terms ofmortahty, but rather the presence of conditions such as LBW or prematunty
Controls are generally smgleton mfants who survived the permatal penod (or m the case ofLBW,
normal birth weIght mfants) SpeCific attention must be given to the selectIon of both cases and controls,
whIch not only mfluences the generahzabllIty of results, but may also affect the mternal vahdlty of the
study For example, m a hospItal-based study of permataI mortahty, It IS most appropnate to select cases
and controls from the hospItal, smce these mothers probably share SImilar charactenstlcs that may be
related to pennatal mortahty (e g, general health status of both cases and controls, health awareness,
care seekmg behaVIor)

The appeal of the case-control study deSign III pennatal research IS that It may be conducted m a short
penod of time, at relatively low cost, and WIth small sample sIzes (Barblen, 1991) In addition, the
case-control study allows one to explore multIple nsk factors (e g , soclOdemographlc, bIOlogical, health
care-related) assOCiated With the outcome of mterest In the area of permatal mortahty, case-control
studies have been used to Identify many maternal nsk factors such as parity and pnor reproductive loss,
as well as to assess the role of obstetriC care m determmmg permatal outcome
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The Cohort (Longltudmal) Study
InvestIgators usually embark upon a cohort study to explore factors, m further detaIl, that were mltlally
IdentIfied m case-control studIes In a pennatal mortalIty cohort study, a cohort may be compnsed of a
group of pregnant women IdentIfied dunng the antenatal penod and followed up through delIvery and a
speCIfied penod of tIme postpartum (e g, seven days post-delIvery) Pregnancy outcomes (e g, pennatal
mortalIty) of women WIth and WIthout a partIcular factor (e g , actIve syphIlIs mfectiOn) are then
compared

Although costly, cohort studIes are not as susceptIble to bIases assocIated WIth recall and self-reportmg
as case-control studIes In addItIon, suffiCIent data on a partIcular factor are usually avaIlable m a cohort
study, m 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 shortcommg IS partIcularly salIent wlthm the commumty, where
there are often dIfficultIes m not only recrUltmg mothers, but retammg them wlthm a study
Nevertheless, the cohort study IS essential for mfernng causalIty between a speCIfic factor and permatal
mortalIty

HybTJd DeSIgns
Hybnd deSIgns such as the nested case-control study are becommg mcreasmgly WIdespread m the
lIterature In a nested deSIgn, both cases of permatal death and controls are IdentIfied wlthm a defined
cohort ofwomen Baselme data are collected on all women wlthm the cohort who are followed for a
speCified penod of tIme In domg so, data are avatlable pnor to the occurrence of permataI deaths, which
allows the mvestlgator to estabhsh causalIty (by documentmg nsk factor status pnor to outcome status)
Gray et al (1991) conducted an mstltutlon-based surveIllance between September 1984 and February
1986 m Natal, BrazIl However, because It was not feaSIble to obtam detaIled maternal mformatIOn for
all births (N=11,171), the authors used a nested case-control deSIgn to assess determmants 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 reducmg the potentIal burden of collectmg data on over
11,000 births

Cross-sectIonal (Prevalence) Study
The cross-sectwnal study gIves the mvestlgator an ImpreSSion of both nsk factor(s) and outcome(s)
SImultaneously Censuses, DemographIc and Health Surveys (DHS), or any other studies that document
events wlthm a partIcular populatIon at a speCified pomt m tIme, are cross-sectIonal m nature
Charactenzed by temporal ambigUIty, the cross-sectIOnal study IS probably the least attractive of the
study deSigns, WIth respect to pennatal mortalIty That IS, It IS dIfficult to establIsh whether the nsk
factor precedes or follows the outcome of mterest However, results from such a study may be
suggestIve of potentIal nsk factors for mortahty (Gordls, 1996), whIch may then be exammed more
closely usmg a longltudmal or case-control study deSIgn

DespIte theIr lImitatIons m assessmg temporahty or causahty, cross-sectIonal studIes stIlI have the
potentIal to be qUIte mformatlve This IS partIcularly true when they are combmed WIth retrospectIve
methods of data collectIOn For example, the DHS combmes cross-sectIOnal samplIng (e g, a sample of
all women of reproductIve age wIthm a partIcular country m a gIven year) WIth a retrospectIve
questIonnalfe (e g, pregnancy or bIrth hIStOry) There has been a general perceptIOn that demographiC
survey data are mappropnate sources of permatal statIstICS However, studIes m the PhIlIppmes (Stanton,
1995) and PakIstan (FIkree & Gray, 1996) prOVIde eVIdence that the demographIC survey IS a Viable
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source of data for permatal mortahty statistIcs In the FIhpmo study, the rehabIhty (1 e , the
consIstency/reproducIbIlity of results) ofPMRs was 95%, whIch IS comparable to the relIabIhty of Infant
and chIld mortahty rates The PakIstanI study yielded an even hIgher relIabIlIty (98%) Thus, It is
pOSSible to combIne elements of dIfferent study deSIgns m order to Increase the feaSIbIlIty of a study, as
well as the relIabilIty of estImates denved from It

Commumty RandomIzed Trrals

In hght of the need to Implement commumty-based pennatal mortahty InterventIOns, It IS necessary to
identify evaluation study deSigns that are not only methodologically ngorous, but feaSible to Implement
Most InterventIOn studies are quasI-expenmental, that IS, IndiViduals are not randomly assigned to
mterventiOn and control groups Few studies 1Ovolve randomIzatiOn due to ethiCal concerns regardmg
the "demal" of an mterventlon or treatment to the mdIvlduals assIgned to the control group However, m
mak10g mtervention and control groups comparable on dimenSions other than the 1Oterventlon,
randomizatIon attempts to guard agaInst erroneous conclUSions regardmg program impact

Despite the benefits of mdlvidual randomIzation, it is not always feaSible to admlmster an 1OterventiOn to
selected mdIviduals (i e , those mdlVlduals assigned to the treatment group) WithIn a partIcular
commumty In additIon, 10divIdual randomIzatiOn may be cost-prohibitIve (Gad et ai, 1996) Costs may
be reduced by conduct1Og community randomized trrals Commumty randomized trIals entaIl the
"randomizatIOn of subjects 10 groups, rather than of each IndiVidual separately" (Gad et al , 1996 1070)
to treatment (i e, 1OterventIon) and control (i e, non-1OterventIon) groups In commumty-based studies,
randomizatiOn of groups (e g , commumtIes) is equally as important as randomIzatIOn of mdividuais
(Koepsell et al , 1995) Because it IS generally not feaSible to study all members of a particular
commumty, one may evaluate program effectIveness by select10g a cohort of mdIvlduals from the
1Otervention commumties When one IS lOterested m obtam1Og lOformatiOn on the effects of an
1OterventIOn on lOdlviduals, a longltudmal study deSign should be used, whereas a cross-sectIOnal deSign
IS more appropnate to assess program impact on group lOdlces of health (GaIl et ai, 1996)

WIth respect to pennatal mortahty, commumty randomIzed trIals may hold promIse 10 the evaluatIon of
SID treatment and preventIon, commumty-based health educatIon, and tralOlOg programs

DATA COLLECTION TECHNIOUES--SURVEY DATA

Surveys are one of the most common sources of data on early mortahty, and they may be used 10 any of
the three study deSigns discussed III 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 lOstruments complete pregnancy histOries, complete bIrth histories, and truncated
pregnancy hzstorzes

Pregnancy HlStorles
As stated earlIer, pregnancy histOrIes are retrospectIve 10 nature, though they may be used With non­
retrospective study deSIgns (e g , DHS) Pregnancy hIstOrIeS document preViOUS and current pregnanCIes
expenenced by a woman Two approaches may be used With the pregnancy history backward and
forward The malO dlst1Octlon between a backward pregnancy history andfonvard pregnancy history IS
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that the fonner begms wIth an mqulry mto the last or prevIOUS baby alIve, whereas the latter starts With
the first baby born ahve Apart from the way m which the reference birth IS detennmed, both approaches
mvolve the collectton of mfonnatton regardmg all pregnancIes occurrmg before or after the reference
birth (Becker & Mahmud, 1984)

Becker and Mahmud (1984) assessed the valIdIty of backward and forward pregnancy hlstones usmg
data on ever-marned women of reproductive age m Matlab, Bangladesh Although they did not observe
a statIstIcally slgmficant dIfference between backward and forward pregnancy hlstones, the backward
approach yIelded a lower proportion of missed events [defined as a bIrth identified m the Vital regIstry,
but not reported by the respondent m the pregnancy hIstOry] The authors attrIbute the mabllIty to
observe statistIcally SignIficant dIfferences between the two types of pregnancy hlstones to the small
number of mIssed events (n=71) The maJonty of mIssed events (61 6%) 10 thiS study were non-hve­
births

Stanton (1995) mvestIgated the data qualIty and relIabilIty of pregnancy hIStOry data m the PhllIppmes
and dIscovered that the relIablhty of early loss and pennatal mortahty rates from survey data was
comparable to rates of mfant and chIld mortahty Fmdmgs from thIS study dispelled the common myth
that events surroundmg the pennatal penod cannot be measured as accurately as deaths at other stages of
hfe usmg a demographiC survey

Birth Hlstones
Hlstoncally, birth hlstones have been proven useful m the collectIOn of demographiC data, particularly
when VItal registratlOn is unrelIable or lackmg Unttl recently, all DHS surveys mcluded a complete birth
history Unhke the pregnancy history, the birth history presents an lOcomplete pIcture ofa woman's
reproductIve hIstOry, smce only lIve bIrths are recorded As a result, itS applIcatIon IS hmlted WIth respect
to assessmg pennata1mortalIty, and It IS better SUited for assessmg mfant and child mortalIty

The tenn "bIrth history" has been used mterchangeably With "pregnancy history," and even when actual
birth hlstones are used, they may be supplemented With speCial mqulfles lOto stillbIrths and abortIons
For example, Garenne (1994) analyzed a bIrth hIstOry employed III Nlakhar, Senegal that documented all
hve births to women ages 15-89 years However, the enumerators made speCial note of children who
died before the nammg ceremony, which takes place on the 7th day post-dehvery (I e, at the end of the
early neonatal penod) In additIon, enumerators systematically researched and recorded stIllbIrths and
abortions Usmg thiS approach, the author concludes that the birth hIstOry can accurately depict hve
births, deaths, and stIllbirths, and that a woman IS capable of reportmg all VItal events occurrmg m her
reproductive hfetlme, regardless of her age However, Without modlfymg the birth hIstOry to mclude
speCific Illqumes mto non-hve bIrths, the bIrth hIStOry IS not recommended as a Viable optIOn when
assess109 pennatal mortalIty Once non-hve births are mcluded m the mqUlry, the tenn "birth history"
becomes a misnomer, smce the maternal report takes on charactenstlcs that are more SimIlar to a
pregnancy history

Truncated HlStones
The prevIous two sections discussed the use of complete (a k a "full") pregnancy and birth hlstones m
denvmg pennatal data However, the questIOn also ames as to whether one may obtam accurate
estimates ofpennatal mortalIty by collectmg a smaller amount of mfonnatlOn (e g , lImitmg the
reference penod to the past 5 years as opposed to documentmg a woman's entIre reproductIve hfe)
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The month-by-month calendar method IS one approach to collectmg data on reproductive events that
occur durmg a specific penod pnor to the survey Apart from the ObVIOUS fact that a smaller amount of
mformatIon requIred to be collected saves a tremendous amount of time and resources, the quahty of
date-reportmg tends to be much higher than m full hlstones, smce only the most recent events are
documented (Westoffet aI, 1990) It IS also more feasible to obtam data on a myriad of reproductive
events other than pregnancy (e g , contraceptIOn, mduced abortions, and mantal umons) usmg truncated

hlstones Case Study #11 reviews one such apphcatlOn m Costa Rica

CASE STUDY #11 COSTA RICA
Becker S and D Sosa (1992)

An Experiment Usmg a Month-by-Month Calendar In a Family Plannmg Survey m Costa RIca

Becker and Sosa (1992) compared data from month-by-month calendar questlonnarres With slilldar data from
traditIonal pregnancy hlstones (from the 1986 Costa Rican Maternal and Child Health and Family Plannmg
(MCH-FP) Survey) The month-by-month calendar was deVised as a means of codmg each woman's
reproductive status and events for every month wlthm the reference penod The authors chose a five-year penod
pnor to the survey lillplementatlon as the reference penod for reproductive events, and they exammed
SImilarities and differences m the questlOnnarre deSigns by alternatmg questlOnnarre type by cluster (I e, group
of households) Items appearmg m each of the surveys were almost IdentIcal, and mtervlewer trammg was also
Identical for both questlOnnarres

In half of the 3,527 mtervlews With women, the calendar questtonnarre was used, and m the other half, a
traditional demographiC questlOnnarre was used The questIonnarre mcluded modules on Issues such as
household charactenstlcs, contraceptIve practices, marital histOry, pregnancy history (truncated), and current
sexual actIvity

RESULTS
The response rate for both types ofquestlonnarres was 95% The mean duratIon of the mtervlews usmg the
calendar questionnaIre was only one mmute longer than traditIonal mtervlews Despite the sltghtly longer
duratIOn, the calendar questIOnnaIre yielded a higher completeness ofrecordmg when compared to the traditional
history questlOnnarre Although a greater proportion of women reported at least one event for each of the
vanables when mtervlewed via the calendar method, only reportIng ofpregnancy losses (I e, abortIons and
sttllblrths) differed slgmficantly between calendar and traditIOnal methods

The authors conclude that the calendar approach asSiSts the mtervlewer m helpmg the woman to recall events
sequentially However, there IS a need to detennme whether truncated hlstones that proceed from fIrSt to last
births differ m accuracy compared to truncated hlstones that proceed from last to fIrst bIrths

Results from Case Study #11 are encouragmg, smce they not only suggest that truncated reproductive
hlstones miss fewer Vital events than traditIOnal (I e , "complete") hlstones, but that they may
mcorporate modules on vanous aspects ofreproducttve health (e g, fertlhty, mortahty, and contraceptive
behaVIOr) Results from thiS study corroborate find10gs from other studies that have explored the
truncated history m reproductive health research (Flkree & Gray, 1996, Westoffet al , 1990, Goldman et
aI, 1989) However, only Flkree and Gray (1996) have exammed the utIlity ofthe truncated pregnancy
history speCIfically for pennataI mortahty research Based upon their work 10 PakIstan, Flkree and Gray
conclude that a demographiC survey, which 10 thiS mstance, was based on truncated pregnancy hlstones,
could estimate levels of pennatal mortahty
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When testmg alternatIve data collectIon approaches, researchers must pay attentIon to the types of
mstruments/approaches bemg compared For example, Goldman et al (1989) compared the truncated
pregnancy history to a complete bIrth history m Peru Apart from usmg dIfferent reference penods, the
complete bIrth history and the truncated pregnancy history measure dIfferent phenomena (hve bIrths and
hve bIrths + non-lIve bIrths, respectively)

DOCUMENTING MAGNITUDE VERSUS CAUSES/CORRELATES OF PERINATAL DEATH

When collectmg data, It IS Important to Identify whether the study's objectIve IS to document magmtude
(I e , levels), causes, or correlates of pennatal mortahty-- or Ideally, all three TradItIonal sources of data
such as surveys or Vital registratIOn systems are more appropnate m captunng the magmtude of pennatal
death, though they carry a certam degree of underascertamment However, a health worker or health
planner wlthm a developIng country may not be as concerned With rates or absolute numbers of deaths
but rather the Identtficatlon of causes of death and gaps In service dehvery Information on these factors
Will assist hlm/her m choosmg the most appropnate Interventions for a gIVen JUflsdlctlon Because time,
finanCial, and human resource constraInts may not permit the conduct of large-scale studies, techmques
that rely on small sample sizes can faclhtate the ImplementatIOn of appropnate mterventlOns The
follOWIng secttons wIll reVIew eXlstmg data collectIOn techmques and suggest changes to ensure more
effective data collectIon wlthm commumty-based settmgs

ALTERNATIVE ApPROACHES TO COLLECTING PERINATAL MORTALITY DATA

Despite their demonstrated effecttveness In documentmg mortahty, the mstruments and approaches
presented In the preVIOUS sectIon often reqUIre large-scale efforts, and thus, place burdens on already­
constramed finanCial and human resources Although surveys that employ pregnancy hlstofles should
remam a mamstay of populatIon-based pennatal mortahty research, It IS necessary to develop alternatIve
techmques that allow for low cost, rapid assessments of pennatal mortahty wlthm a commumty settIng

Verbal Autopsy
ASide from tradItional sources of data (e g , Vital regIstratIOn, birth/pregnancy hlstones), the verbal
autopsy IS the most Widely documented alternatIve techmque for collectmg mortahty data The verbal
autopsy IS a post-mortem mtervlew of family members (and/or other mdlvlduals famIlIar WIth the
deceased) that reconstructs details of events leadmg up to the subJect's death (WHO, I996c) In general,
verbal autopsy mtervlews take the form of semi-structured questlOnnaues m which the structured
questions mvesttgate speCifics regardIng SignS and symptoms, and the open-ended questIons examme the
respondent's perception ofthe probable cause of death (Barblen, 1991) FIndmgs 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 conductmg mqUlnes Costs assOCIated With lay reportmg are conSIderably less than
costs mcurred when usmg tramed health personnel as mtervlewers However, although lay persons are
capable of collectIng InformatIOn both accurately and effiCiently, there IS eVidence to suggest that cause
of death may be best aSSigned by a phySICian (Bang et al , 1992)

Two applIcatIOns of the verbal autopsy techmque appear extenSively throughout the lIterature (I) m the
documentatIOn of under-five mortalIty, and (2) In the assessment of matemal mortahty Studies (Datta et
ai, 1988, Greenwood et ai, 1987, Kalter et ai, 1990, Marsh et ai, 1995, MIzra et ai, 1990, Nykanen et
ai, 1995) demonstrated the effectiveness of the verbal autopsy techmque m collectIng data on selected
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dIseases and condItIOns relevant to pennatal mortalIty (e g, prematunty/LBW, neonatal tetanus, and to a
lesser degree, neonatal sepsIs) FIndIngs from these studIes suggest that the verbal autopsy method may
be more senSItIve m capturmg early neonatal mortahty than stillbirths Although methodologIcal
hmItatIOns ofcurrent verbal autopsy mstruments are apparent, lack of cultural speCIfiCIty (e g , the
absence of context-specIfic termmoiogles that descnbe certam health phenomena) account equally for
the demonstrated "faIlure" of the verbal autopsy method as It relates to pennatal mortahty

One of the major lImItations of the verbal autopsy method IS that even when mformatIOn on the stIllbirth
or early neonatal death IS obtamed, appropnate claSSifications systems for cause of death do not eXist
EXIstmg claSSIficatIon schemes for pennatal mortalIty (e g, WIgglesworth or Aberdeen claSSIficatIOn
systems) are not SUIted for LDCs, where mfectIOns 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 eXIstmg claSSIficatIon systems Another problem m classIfymg permatal deaths IS the non­
speCIfic nature of SIgnS and symptoms associated WIth many of the causes ofpermataI mortahty For thIS
reason, verbal autopSIes have only proven successful m classIfymg deaths due to condItIOns WIth
relatIvely clear-cut syndromes (e g , LBW, neonatal tetanus) Thus, the potential for mlsclassIficatIOn IS
qUIte hIgh m usmg thiS method for perInatal mortalIty, partIcularly smce standardIzed algonthms do not
eXIst for asslgnmg cause of perInatal death

ApphcatIons of thIS techmque m asseSSIng other types of mortahty prOVide valuable lessons Because of
SImIlarItIes m causes ofpennataI mortalIty and causes ofmaternal mortalIty, the verbal autopsy approach
for maternal mortalIty may be the most appropnate startmg pomt for devIsmg a techmque speCIfic to
perInatal mortahty 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 quahty
of care) The follOWIng sectIon prOVides speCIfic recommendatIOns as to ways In which the verbal
autopsy Instrument and techmque may be made more approprIate for pennatal mortalIty research

Recommended ModificatIOns ofthe Verbal Autopsy Instrument to More Effectively Assess Permatal Mortality
As dIscussed In the Memorandum from the 1992 WHOIUNICEF meetIng on "Measurement of overall
and cause-speCific mortalIty In mfants and chIldren" (WHO, 1994), future field testmg ofthe verbal
autopsy techmque should focus on the follOWing methodologIcal Issues (1) determmatlon of reqUITed
sample SIzes, (2) construction ofa standard verbal autopsy questIOnnaIre (whIch should be vahdated In
dIfferent contexts), (3) the effect of different recall penods, (4) advantages and dIsadvantages of usmg
open-ended versus structured formats, and (5) the effect of mclusIon/exclusIon ofa focused ethnographIC
component on vahdlty and rehablhty It IS also necessary to refine eXlstmg algonthms used to assign
causes ofdeath, and to develop a standard set of algOrIthms for determmmg causes ofpermatal death
usmg the verbal autopsy Instrument The development of speCIfic algOrIthms WIll allow for more
ObjectIve cause ofdeath claSSIfication ThIS may ultImately mmlmIze the role of phySICians m the verbal
autopsy process, smce other mdlvlduals (and pOSSibly, computer programs) would be able to aSSIgn
causes usmg a standardIzed approach WIth a known degree of preCISIon

DespIte the need for creatmg a standardized format for the verbal autopsy tools, there IS also a need to
derIve context-specIfic termmology The absence of approprIate terms may explain why verbal autopSIes
have not been very successful In asseSSIng pennatal mortahty We may erroneously assume that people
do not want to dIsclose mformatlOn on VItal events, when, In actualIty, we have not mastered how to
make mqUIrIeS mto events surroundmg permatal death wIthm commumtles
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Because of small sample Sizes, verbal autopsies may not be very useful m studymg temporal trends
However, researchers and other professionals m publIc health should regard verbal autopsIes as methods
of assessmg causes, and not necessanly levels of pennatal death The verbal autopsy or SImIlar
techmques may play cntIcal roles m Identlfymg high nsk women wlthm the commumtles, and
consequently, may aSSIst m tallormg mterventlOns to meet the speCIfic needs of those populatIOns One
means of overcommg the lImItatIons ofthe verbal autopsy method IS to couple It WIth other sources of
data (e g , commumty mformants, surveIllance, record lInkage, vItal regIstratIon) to ensure a more
complete pIcture of the problem

Qualltatwe Research Techmques
The verbal autopsy techmque IS one attempt at combmmg a structured mtervlew format WIth open-ended
mqumes Although qualItatIve research studIes are absent from the permatal mortalIty lIterature, a
mynad of qualItatIve techmques eXist to aSSIst the commumty-based practItIoner or researcher m
assessmg permatal mortalIty on a smaller scale Three types of data collectIon frequently constItute
qualItative research methods (I) duect observatIon (1 e , detaIled descnptions of mdlvlduals' behaVIors
and actIVities), (2) m-depth, open-ended mtervlews (1 e , dIrect quotatIons from mtervlewee regardmg
his/her belIefs, expenences, etc ), and (3) wntten documents (1 e, excerpts or quotatIons from program,
clImcal, or orgamzatIOnal records) (patton, 1990) Open-ended mtervlews, though more dIfficult to
analyze obJectIvely, allow for the collectIon of mformatton from the respondent's perspectIve

WIth respect to pennatal mortalIty research, a qualItative component usmg one of the methods outlmed
above may prove mvaluable m explammg health care utIllzatton patterns withm the commumty For
mstance, It can document commumty percepttons that hamper access to and utIlIzatIOn ofmaternal and
pennatal services Thus, understandmg the clIent's perspective through qualItattve research allows
researchers to deVise means of generatmg demand for services wlthm the commumty In addItion, key
mformant mtervlews and focus group diSCUSSIons With formal and mformal health sector proVIders may
prOVIde valuable mformatlon on theu practIces and decislOn-makmg processes This mformatlon may be
used to taIlor more appropnate trammg or health educatIon mterventions In addItIon, qualItatIve
research can assist SCientIsts m Identtfymg local termmology related to pregnancy, delIvery, and maternal
and pennatal health that may be used m health educatton campaIgns or m the development of research
mstruments used to assess permatal mortalIty wlthm the commumty In the mterest ofexplormg the
qualIty of maternal and permatal care, qualItatIve techmques may also be employed m process
evaluatIOns of programs and mterventIOns, these techmques are applIcable m both hospItal and
commumty settmgs

Histoncally, there has been a general sentiment that qualItatIve research methods are not as ngorous as
quantitatIve methods However, qualItatIve researchers must be equally concerned WIth samplIng and
other methodological Issues, though the nature of these Issues may dIffer dramattcally from quantItative
research For example, quantitative research often employs Simple random, stratified, or systematic
samplmg techmques WIth the goal of selectmg respondents who are representatIve of the target
populatIOn A representatIve sample ensures that study findmgs are generalIzable to mdlVlduals outSide
of the study In contrast, many qualItative studies rely upon purposive samplmg (Gtttiesohn et al , 1995)
Although thiS approach may compromIse the generalIzabIlIty of study findmgs, It ensures that suffiCient
mformatton IS obtamed from mdIvlduals WIth certam charactenstlcs of mterest (e g , mothers or mothers­
m-law, who may be most knowledgeable about the events OCCUITmg dunng 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 pennatal mortalIty lIterature, the followmg methodological lessons have
been learned

• <JeneralLessons
(I) Study objectIves should guide the researcher m choosmg the most appropnate study
methodology Appropnateness of methods relIes heaVily upon whether the objective IS to
measure (a) levels, (b) causes or (c) correlates of pennatal mortalIty

(2) There IS an absence of small-scale methodologies that can be Implemented by commumty­
based mdlVlduals With adequate trammg and mmimal techmcal assIstance

(3) The PMR IS perceIved as a standard mdicator for cross-country and temporal compansons
However, due to mconslstent defimtlons of pennatal mortalIty (e g , usmg the 22nd week of
gestatIOn as a cutoff versus the 28th week of gestatIon), as well as vanatlOns m the degree of
underascertamment and misclassification of stillbirths and early neonatal deaths, statistIcs from
different contexts are not lIkely to be comparable

(4) FaIlure to dlsaggregate permatal mortalIty mto stIllbirths and early neonatal deaths, and
more Importantly, disaggregate stIllbirths mto fresh and macerated may compromIse the
SenSItIVIty of the permatal mortahty rate as an mdicator for qualIty of obstetrIc care

• Study DeSigns
(I) There are places for the case-control, cohort, and cross-sectIOnal study deSIgns wlthm
permatal mortalIty research, though the feaSibIlIty of each deSIgn may vary from one context to
the next In populatIOns With httle context-specIfic data on the causes and correlates of permatal
mortalIty, case-control studIes are easIly Implemented withm the commumty and are a good first
step to assessmg the problem

(2) There IS also the potential to combme dIfferent elements wlthm the study methodology m
order to obtam a more complete pIcture ofa woman's reproductive expenence (e g, the DHS
uses cross-sectional samplIng and a retrospectIve mstrument (the bIrth hIstory) to
document bIrths and deaths)

• Samplmg
(I) HospItal-based studIes have proVided much of our mformatlOn on permatal mortalIty
However, most are biased m their depIctIOn ofthe problem, smce hospItal samples are generally
charactenzed by an overabundance of complIcated pregnanCIes and delIvenes
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(2) In order to maxulllze generalIzabllIty of results, studies should be population-based, samplmg
from both health facilItIes and the commumty to ensure representativeness of all births and
deaths occurnng wlthm a gIven populatIon The only exceptIon to samplIng from both health
facilItIes and the commumty IS when health care coverage IS extremely hIgh or extremely low
For mstance, where the percentage of mstttutIOnal delIvenes IS hIgh (e g , 85% m the Southern
Afnca regIon), a hospItal-based study IS relatIvely representattve of the general populatIon, and
thus, IS populatIOn-based Nevertheless, cautIOn should stIll be exercised WIth respect to study
recrUItment, partIcularly for referral hospItals

(3) QualItatIve and quantItatIve research endeavors m the area of pennatal mortahty may depend
on vastly dIfferent samplIng technIques (e g, purpoSIve versus random samplmg, respectively)

• Data Sources
(1) In general, VItal registratIOn systems wlthm the developmg world are structurally Ill-eqUIpped
to document pennatal mortalIty, and thus are mefficient sources of permata1statIstiCS However,
the accuracy and completeness of pennatal data from Vital records are as much functIOns of
cultural perceptIons as they are of structural factors

(2) Despite the general perceptIOn that commumty surveIllance yields a higher ascertamment of
births and permatal deaths, there IS eVIdence to suggest that ItS effectiveness m documentmg
pennatal mortalIty IS as much a functIOn of who Identifies and reports the events as It IS
methodologIcal factors (such as the frequency of the surveIllance)

(3) Surveys are the mamstay of permatal mortalIty research, though theIr accuracy and relIablhty
are constramed by the structure (e g , backward versus forward pregnancy histones, structured
versus open-ended questIOns) and content of the survey (e g , mformatIon denved from complete
versus truncated histones, or buth versus pregnancy hlstones)

• Instruments
(1) ValIdIty and relIabIlIty are often confused withm the permatal lIterature Although there are
means oftestmg whether results from a partIcular tool are consistent (I e , relIable), no gold
standard for measunng permatal mortalIty eXIsts whereby we can assess the accuracy (I e ,
vahdlty) of those estimates As a result, It IS mcorrect to make conclUSIOns regardmg the true
valIdIty of an mstrument We can only assess the completeness of mformatlon denved from one
mstrument or data source relatIve to another

(2) WIth the exceptIon of the verbal autopsy method, few alternatIve methods of assessmg
pennatal mortalIty have been field tested outSide of Latm Amenca There IS an obVIOUS need to
test methods m contexts that not only dIffer m levels of pennataI mortalIty, but also m levels of
female lIteracy and other factors that may affect the mterpretatlOn of (and response to)
questIOns
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• Data ColiectlOn Techmques
(1) Permatal mortalIty research IS prImanly rooted m conventIOnal (1 e ,quantItatIve) data
collectIOn techmques QualItatIve research studIes are VIrtually absent from the permatal
lIterature, despIte the meffectlveness of most quantItatIve techmques m assessmg pennatal
mortalIty at the commumty level

(2) There IS some potentIal m usmg the verbal autopsy method for commumty-based assessment
ofpermatal mortalIty, SInce It relIes on small numbers of events However, It may be meffectlve
m estlmatmg levels or mappmg temporal trends m permatal mortalIty Methods of cause of
death claSSIficatIon usmg the verbal autopsy must also be refined

RECOMMENDATIONS FOR COMMUNITY-BASED ASSESSMENT OF PERINATAL MORTALITY

The followmg recommendatIons are made wIth respect to commumty-based assessment of permatal
mortalIty

• Trzanguiatzon ofdata sources and data collectIOn techmques
(1) Because accuracy and completeness ofdata vanes from one context to the next, the use of
multIple data sources (e g , dual use ofvItal regIstratIOn WIth mtervlews/surveys) and data
collectIon techmques (quantItatIve and qualItatIve) are recommended to aVOId mformation gaps
on cntIcal aspects of permatal mortalIty

(2) The types of data and techmques employed should reflect the study's objectIves

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

RECOMMENDED

*Sltuation AnalysIs to IdentIfy weak hnks m service delIvery (e g, With respect to suppbes/resources)

*Trammg Needs Assessment to IdentIfy defiCIencIes among health workers wlthm the formal health
system

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

There IS a particular need to examme the perceptions of traditIonal bIrth attendants (TBAs) and
other mformal health sector prOVIders, and to document theIr deCIsion-makmg algonthms used m
the management of pregnancy and pregnancy complIcatIons wlthm the commumty Such
mformatIOn may hIghlIght potential targets for commumty-based health educatIon and health
promotIOn
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WHEN THE OBJECTIVE IS TO DOCUMENT DEMAND-SIDE FACTORS, THE FOLLOWING TOOLS ARE

RECOMMENDED

*Commumty Daagnosls or sIDlllar mstruments to ascertam mformatlOn on factors that affect demand
for, access to, and utIlizatIOn of maternal and pennatal servIces

*Focus Groups, In-depth IntervIews, and Event Histories With clients and communIty members
may also achIeve the above ObjectIve

QuahtatIVe research technIques can also be used to IdentIfy context-specIfic termmology related to
pregnancy, pregnancy complIcatIons, and pregnancy outcomes, as well as perceptIOns of "normal"
pregnancy and disease seventy wIthm the commumty Such technIques may also aid m Identlfymg
community mformants for pennatal mortality surveillance wIthm the communIty, and m documentmg
commumty practices m maternal and neonatal care

WHEN THE OBJECTIVE ]S TO DOCUMENT LEVELS AND CAUSES OF PERINATAL MORTALITY, THE

FOLLOWING ARE RECOMMENDED

*Census data (use ofcommumty 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
pennataI mortalIty)
*SurveIllance data
*Verbal autopsies (for causes, not levels of permataI mortalIty)

• DocumentatIOn ofcultural perceptIOns oflife and death
When evaluatmg the appropnateness of data sources such as Vital reglstnes, there IS a need to
document cultural VIews that may Impede the collectIon of accurate and relIable data

• Use ofopen-ended questlOns
Open-ended questIOns have proven to yield accurate responses to questIons regardmg pregnancy
and pregnancy complIcatIons In additIon, they are effectIve In establIshIng rapport between the
mtervIewer and the respondent

• In additIOn to selectmg the type of questIOns to ask mdlvlduals, local culture should dIctate the
selectIOn afboth respondents and mtervlewers For example, the mother may not be the most
appropnate Interviewee Her mother, mother-m-Iaw, or other relatives may be more cogmzant of
the events surroundmg the pennatal death Although the TBA may also be a potentIal
respondent, the accuracy of mqumes With TBAs IS questIonable for two reasons First, TBAs
oversee a number of delIvenes over a penod of time, and may thus be unable to accurately recall
events pertammg to a specIfic case Second, the TBA, m an effort to aVOId blame or lIabIlity,
may conSCIOusly or unconsciously alter events leadIng up to the death DespIte these potentIal
biases, the TBA's perspective should not be overlooked In assessmg pennatal mortalIty and
planmng InterventIons
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• Wider applzcatlOn ofthe nested case-control study design
Nested designs allow researchers to reap the benefits of the longltudmal study design, wIthout
the prohibitive cost

• Field-testing ofthe verbal autopsy method specificallyfor pennatal mortalzty, and the
development of a standardIzed verbal autopsy mstrument and algorIthms for asslgnmg causes of
death

• Use of commumty mformants to Improve completeness of census data

• For longltudmal surveillance, frequency ofbIrth and death ascertainment that IS more
approprzate for asseSSing early mortalzty (e g , monthly home VISitS, as opposed to tn-monthly
VISItS)

• AddltlOnalfield-testing ofthe truncatedpregnancy history m dIfferent contexts

• Use of verbal autopsIes for commumty wide epidemIOlogical assessment, not on an mdlvldual
(1 e , case-by-case) baSIS

CONCLUSION

The purpose of this report was not to present speCific methodologIes for assessmg permatal mortaltty
withIn the commumty Such methodologies are absent from the hterature, and additIonal field testIng of
techmques wlthm different contexts are reqUired In order to make such recommendatIOns This paper
does, however, aIm to revIew current approaches to data collection, discuss theIr hmItatlOns, and
hlghhght potential modificatIOns to these eXistIng techmques m order to make them more appropnate for
use m pennata1mortahty research The need for additIonal research (both quahtatlve and quantitative)
must be underscored Given the constralOed health systems that are charactenstlc of the developmg
world, It IS ImperatIve that Simple, low-cost, rapid assessment techmques be devised to assist health
planners and professionals m allocatmg resources to areas that Will yield the greatest Impact
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Companson ofPennataI Mortahty 1983 and 1995
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APPENDIXB

Pennatal Mortabty and % Antenatal Care Utllzzatlon
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PERINATAL MORTALITY AND 0J'o ANTENATAL CARE UTILIZATION
by Subregion
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Pennata! Mortahty and % Trained Attendant at Dehvery



PERINATAL MORTALITY AND % TRAINED ATTENDANT AT DELIVERY
by Subregion
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APPENDIXD

Calculations for TABLE 2
("RegIOnal Comparisons m Percent ContributIOns

to Fetal-Infant MortaZzty In 1995'')



CALCULATIONS FOR TABLE 2
("REGIONAL COMPARISONS IN PERCENT CONTRIBUTIONS TO FETAL-INFANT MORTALITY IN 1995")

Sources
Number ofpermatal deaths
Number ofneonatal deaths
Number ofearly neonatal deaths
Number oflate fetal deaths

Total populatiOn
Crude birth rate (CBR)
Infant mortalzty rate (IMR)

WHO, 1996a
WHO, 1996a
WHO, 1996a
WHO, 1996a

PRE, 1996
PRB,1996
PRE, 1996

4 3 mIllion stIllblrths/ 7 6 mIllion pennata1 deaths = 0 566
34 mIllion early neonatal deaths/ 7 6 millIon pennataI deaths = 0 434

THEREFORE

Proportion of all permatal deaths that are early neonatal deaths (ENND) 0 434
ProportIon of all permatal deaths tbat 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 obtam the followmg regional estimates

WORLD

• calculation of early neonatal deaths and stillbirths

7,636,000 pennatal deaths x 434
7,636,000 pennataI deaths x 566

=
=

3314024 ENND
4321976 SB

• calculation of number of hve births and mfant deaths

5,771,000,000 (total populatIOn) x 024 (CBR) = 138504000 annual number ofhve births
138,504,000 x 062 (lMR) = 8587248 annual number of mfant deaths

• neonatal, early neonatal, late neonatal, and postneonatal deaths

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

59 2% neonatal deaths
386% early neonatal deaths
20 6% late neonatal deaths
40 8% postneonatal deaths



• proportIOn offetal-mfant mortalIty (I e, stIllbirths plus deaths durmg tbe first year ofhfe)
[4321 976(stlllblrths) + 8,587248 (mfant deaths) :::: 12.909.224 fetal-mfant deaths!

%SB %ENND
4,321,976/12,909,224 3,314,024/12,909,224

335% 257%
(592% PERINATAL DEATHS)

MORE DEVELOPED COUNTRIES

%LNND %PNND
1,765,976/12,909,224 3,507,248/12,909,224

137% 272%

• calculatIOn of early neonatal deaths and stIllblrtbs

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

=
=

67,270 ENND
87,730 SB

• calculatIOn of number ofhve blrtbs and mfant deatbs

1,171,000,000 (total populatIon) x 012 (CBR) = 14,052,000 annual number ofhve bIrthS
14,052,000 x 009 (IMR) 126,468 annual number of mfant 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

759% neonatal deaths
532% early neonatal deaths
22 7% late neonatal deaths
24 1% postneonatal deaths

• proportiOn offetal-mfant mortahty (I e , stdlblrths plus deaths durmg the first year of hfe)
[87 730(stlllbmhs) + 126468 mfantdeaths =214,198 fetal-mfantdeathsl

%SB %ENND
87,730/214,198 67270/214,198

410% 314%
(72 4% PERINATAL DEATHS)

%LNND
28,730/214,198
134%

%PNND
30,468/214,198
142%

LESS DEVELOPED COUNTRIES (mcludmg Chma):

• calculatIOn of early neonatal deaths and stillbirths

7,480,000 pennata1 deaths x 434 3,246,320 ENND



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

• calculation of number of hve bIrths and mfant deaths

4,600,000,000 (total populatIOn) x 027 (CBR)
124,200,000 x 068 (IMR)

124,200,000 annual number of hve births
8,445,600 annual number of mfant deaths

• neonatal, early neonatal, late neonatal, and postneonatal deaths

*4,984,000/8,445,600
*3,246,320/8,445,600
*(4,984,000-3,246,320) 18,445,600
*(8,445,600-4,984,000)/8,445,600

590% neonatal deaths
384% early neonatal deaths
20 6% late neonatal deaths
41 0% postneonatal deaths

• proportIOn of fetal-mfant mortahty (I e , stIllbIrths plus deaths dunng the first year of lIfe)
[4233 680(stIllbzrths) + 8445600 (mfant deaths) =12,679,280 fetal-mfant deaths!

%SB %ENND
4,233,680/12,679,280 3,246,320/12,679,280

334% 256%
(59 0% PERINATAL DEATHS)

AFRICA:

%LNND %PNND
1,737,680/12,679,280 3,461,600/12,679,280

137% 273%

• calculation of early neonatal deaths and stillbIrths

2,404,000 permatal deaths x 434
2,404,000 pennatal deaths x 566

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

• calculation of number of bve births and mfant deaths

732,000,000 (total populatIon) x 041(CBR)
732,000,000 x 091 (IMR)

= 30,012,000 annual number ofhve births
= 2,731,092 annual number of mfant 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



• proportion of fetal-mfant mortalIty (I e , stdlblrths plus deaths durmg the first year of lIfe)
[1,360 664(stlllblrths) + 2731 092 (mfant death)s =4,091,756 fetal-Infant deathsl

%SB %ENND
1,360,664/4,091,756 1,043,336/4,091,756

333% 255%
(58 8% PERINATAL DEATHS)

ASIA-

%LNND
247,664/4,091,756

61%

%PNND
1,440,092/4,091,756

352%

• calculatIOn of early neonatal deaths and stillbirths

4,583,000 permatal deaths x 434
4,583,000 pennatal deaths x 566

= 1,989,022 ENND
2,593,978 SB

• calculation of number of lIve births and mfant deaths

3,501,000,000 (total populatIOn) x 024 (CBR) = 84,024,000 annual number of lave births
84,024,000 x 062 (lMR) = 5,209,488 annual number of mfant deaths

• neonatal, early neonatal, late neonatal, and postneonatal deaths

*3,386,00015,209,488
*1,989,022/5,209,488
*(3,386,000-1,989,022)/5,209,488
*(5,209,488-3,386,000)/5,209,488

=

65 0% neonatal deaths
382% early neonatal deaths
26 8% late neonatal deaths
35 0% postneonatal deaths

• proportIon of fetal-mfant mortalIty (I e ,stdlblrths plus deaths durmg the first year of life)
[2,593 978(stlllblrths) + 5,209 488 (mfant deaths) =7,803,466 fetal-Infant deaths!

%SB %ENND
2,593,97817,803,466 1,989,022/7,803,466

332% 255%
(587% PERINATAL DEATHS)

EUROPE

%LNND
1,396,978/7,803,466

179%

%PNND
1,823,488/7,803,466

234%

• calculation of early neonatal deaths and stillbIrths

107,000 permatal deaths x 434
107,000 permatal deaths x 566

= 46,438 ENND
60,562 SB



• calculatIOn of number of lIve births and mrant deaths

728,000,000 (total populatIOn) x 011 (eBR)
8,008,000 x OIl (lMR)

::= 8,008,000 annual number of lIve bIrths
::= 88,088 annual number of mfant deaths

• neonatal, early neonatal, late neonatal, and postneonatal deaths

*66,000/88,088
*46,438/88,088
*(66,000-46,438)188,088
*(88,088-66,000)/88,088

::=

::::

::::

74 9% neonatal deaths
52 7% early neonatal deaths
222% late neonatal deaths
25 1% postneonatal deaths

• proportion offetal-mfant mortalIty (I e , stillbirths plus deaths durmg the first year ofllfe)
[60,562(stlilbzrths) + 88088 (wfant deaths) =148,650 fetal-mfant deat/lsl

%SB %ENND
60,652/148,650 46,438/148,650

407% 312%
(719% PERINATAL DEATHS)

NORTH AMERICA

%LNND
19,562/148,650

132%

%PNND
22,088/148,650

149%

• calculation of early neonatal deaths and stillbirths

39,000 pennatal deaths x 434
39,000 pennatal deaths x 566 ::::

16,926ENND
22,074 SB

• calculation of number of lIve bIrths and mfant deaths

295,000,000 (total populatIOn) x 015(CBR)
4,425,000 x 007 (IMR)

:::: 4,425,000 annual number of lIve births
30,975 annual number ofmfant deaths

• neonatal, early neonatal, late neonatal, and postneonatal deaths

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

::::

::::

83 9% neonatal deaths
54 6% early neonatal deaths
293% late neonatal deaths
16 1% postneonatal deaths

• proportIon of fetal-mrant mortalIty (I e , stIllbirths plus deaths durmg the first year of lIfe)
[22 074(stzllbzrths) + 30,975 (wfant deaths) =53,049 fetal-Enfant deathsl

%SB %ENND
22,074/53,049 16,926/53,049

416% 319%
(73 5% PERINATALDEATHS)

%LNND
9,074/53,049
171%

%PNND
4,975153,049
94%



LATINAMERICA AND THE CARIBBEAN

• calculatIOn of early neonatal deaths and stillbirths

483,000 pennatal deaths x 434
483,000 pennatal deaths x 566

= 209,622 ENND
273,3785B

• calculation of number of hve births and mfant deaths

486,000,000 (total populatIOn) x 026(CBR) =
12,636,000 x 043 (IMR)

12,636,000 annual number of lIve births
543,348 annual number of mfant deaths

• neonatal, early neonatal, late neonatal, and postneonatal deaths

*301,000/543,348
*209,622/543,348
*(301,000-209,622)1543,348
*(543,348-301,000)/ 543,348

=
=

554% neonatal deaths
38 6% early neonatal deaths
16 8% late neonatal deaths
44 6% postneonatal deaths

• proportion offetal-mfant mortalIty (I e, stIllbirths plus deaths durmg the first year ofhfe)
[273 378(stlllblrths) + 543 348(mfant deaths) =816,726 fetal-Infant deathsl

%SB %ENND
273,378/816,726 209,622/816,726

335% 257%
(592% PERINATAL DEATHS)

OCEANIA

%LNND
91,378/816,726

112%

%PNND
242,345/816,726

297%

• calculation of early neonatal deaths and stIllbirths

10,000 pennatal deaths x 434
10,000 pennatal deaths x 566

4,340ENND
5,660 SB

• calculation of number ofhve bIrths and mfant deaths

29,000,000 (total populatIOn) x 019(CBR)
551,000 x 024 (IMR)

551,000 annual number of lIve births
13,224 annual number of mfant deaths

• neonatal, early neonatal, late neonatal, and postneonatal deaths

*5,000113,224
*4,340/13,224

37 8% neonatal deaths
32 8% early neonatal deaths



*(5,000-4,340)/13,224
*84,224/13 ,224

5 0% late neonatal deaths
62 2% postneonatal deaths

• proportion of fetal-mfant mortality (I e , stIllbirths plus deaths dunng the first year ofhfe)
[5 660(stll/blrths) + 13,224 (mfant deaths) =18,884 fetal-Infant deaths!

%SB %ENND
5,660/18,884 4,340/18,884

300% 230%
(53 0% PERINATAL DEATHS)

%LNND
660/18,884
35%

%PNND
8,224/18884
436%
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Multlsample Pennatal Mortalzty StudIes



INSTITUTION BASEDEl'IDEMIOLOGicALsfUOIES **•••••••••••••*****************~*******************************************************.*******
iii

~

COUNTRY!
REFERENCE

NOR?HFAS1E.RN

BRAZIL

Ferraz EM Gray
RH and TM Cunha

(1990)
InternatIOnal

Journal of
EpIdemIOlogy
19(1) 101 108

PMR
(per 1000)

METHODOLOGY

OBJECTIVE
To determme nsk factors for preterm birth
and mtrautenne growth retardatIOn 10 Natal
Brazil

SAMPLE
CASES N=429 preterm mfants and 422
mtrauterme growth retarded mfants
CONTROLS 2555 mfants of normal birth
weight and gestatIOnal age

Cases and controls were selectedfrom
II 483 smgleton lIVe births

STUDY DESIGN
Nested case control study

SOURCES OF DATA
Maternal mtervlew medical records and
anthropometnc measurements of mothers
and mfants

METHODS
time frame Septcmbcr 1984 to February
1986

Data were collected wlthm 12 36 hours post
delivery

Gestational age was detenmned by phySical
exammatlOn usmg the Capurro score
Percentiles of birth weight by gestatIOnal age
were based upon the Denver Reference
Curve Infants were diVided mto the
followmg three groups (I) PRETERM
LBW below 37 weeks and below 2500
grams (2) IUGR born at term and below
2500 grams (3) CONTROLS born at term
and wlthm the 10th and 90th percentile of
birth weight by gestatIOnal age

defimtlon of a case liveborn mfant
welghmg between 500 and 2499 g

defimtJon of a control liveborn mfant
welghmg 2500 g or more

STUDY RESULTS

SAMPLE PREVALENCES
Prevalence ofLBW 10%
Prevalence of preterIO LBW 5 1%
Prevalence of IUGR 4 9%

repregnancy age <20 years OR= I 4 (I I I 9) AR=7 1%
Maternal weIght <50 kg OR=23 (2 3 3 0) AR=20 5%
Past hIstory ofLBW OR=24 (I 733) AR=122%
Smokmg dwmg pregnancy OR=I 5 (I 220) AR=146%
Antenatal care «5 VISitS) OR=2 I (I 727) AR=28 1%
GestatlOnallllness OR=S 3 (3 6 6 5) AR=IS 5%
Vagmal bleedmg (first tllmester) OR=3 3 (2 446) AR=134%
Intrapartum comphcatlOns OR=2 4 (I 832) AR=138%
Dehvery at umverslty hospital OR=I 3 (I 0 I 7) AR= not aVaJhble

ADJUSTED ODDS RAnos (OR) and ATTRIBUTABLE RISKS (AR)
FOR INTRAUTERINE GROWTH RETARDATION
Prepregnancy nulhgraVldlly OR-2 0 (I I I 9) AR-25 6%
Maternal weIght <50 kg OR=23 (1627) AR=178%
Maternal heIght <150 cm OR=I 6 (132 I) AR=76%
Past hIstory ofLBW OR=2 6 (19 36) AR=I4 1%
Maternal education <4 years OR=I 5 (I I I 9) AR=II 6%
Smokmgdurmgpregnancy OR=I 5 (1220) AR=148%
Antenatal care «5 VISItS) OR=I 4 (I I 17) AR=II 6%
Gestational Illness OR=2 5 (I 640) AR=60%

***NOTE Odds ratIOs for the above two outcomes used mfants of normal birth weight
& gestatIOnal age as the reference group
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COUNTRY/
REFERENCE

SOU7H1 RN BRAZil
(pe/otas)

Barros FC Huttly
SRA Vlctora CG
Kirkwood BR and

JP Vaughan (1992)
Pediatrics

90(2) 238 244

PMR
(per 1000)

Term, Normal
Birth weight 120

IlJGR 700

Preterm 151 0

Unknown GA
510

METHODOLOGY

OBJECTIVE
To examme the effect of birth weIght (BW)
and gestational age (GA) on growth
morbidity and mortality through the first
four years of life

SAMPLE
N= 6 0 II hospital births (5 914 live births)

STUDY DESIGN
Cohort (prospective) study

SOURCES OF OATA
QuestIOnnaIre vital registration

METHODS
time frame four years Data were
collected at a pennatal evaluation and at
follow up VISitS at II 23 and 47 months

A questIOnnaire was admmlstered to the
mother within 48 hours of delivery
Information on SOCioeconomIC vanables and
maternal factors were collected [GA was
calculated based upon maternal recall orlast
menstrual penod]

Mortality informatIOn was obtained from the
state s vital registratIon system and durmg
VISits to all hospitals cemeteries coroner
servIces and registries throughout the city
Mortality mqutrles were also made durmg
2nd follow up VISits m 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

STUDY RESULTS

LBW prevalence m the sample 9 0%
LBW mfants with known GA 63% IUGR 37% preterm
Perinatal deaths among preterm babIes equally distributedbetween fetal and early neonatal
periods

LEADING CAUSES OF PERINATAL DEATH
among preterm babies Immaturity (72 0%)
among WGR 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 ) Pennatal
ABW Term 4
WGR 19
Preterm 93
(2) ReSpiratory Infecltons
ABW Term 2
WGR 14
Preterm 16
(3) Diarrhea
ABW Term 2
WGR 0
Preterm II
(4) Other Infections
ABW Term 2
WGR 3
Preterm 13
(5) Malformatton
ABW Term 2
WGR 21
Preterm 10
(6)111 defined
ABW Term 3
WGR 7
Preterm 10
(7) Other
ABW Term 0
WGR 3
Preterm 0
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COUNTRYI PMR METHODOLOGY STUDY RESULTS

REFERENCE (per 1000)

EASTERN RATES FROM OBJECTIVE LEADING CAUSES OF PERINATAL DEATH
CARIBBEAN 1980/1981 To evaluate pennatal care m SIX Eastern (0& not presented //I 01 tIe/e)

Caribbean countries
Boersma ER (1985) Antigua 316 AntIgua perinatal asphYXIa complications of prematunty
Bulletin ofthe Pan SAMPLE
Amertcan Health Bahamas 318 N = 18896 hospnal deliveries from SIX Bahamas pennatal asphYXia complIcatIOns of prematurity

Organization Caribbean countries
19(1)4~ 60 Barbados 36 0 Barbados respIratory distress syndrome perinatal asphYXia mfectlOns congemtal

STUDY DESIGN abnormalIties
Dommlca 294 Retrospective study

DomInica complicatIOns of abnormal growth and maturity perinatal asphyXia
St LUCia 374 METHODS

time frame one month (December \98\) St LucIO pennatal asphyXia
St Vmcent 37 5

St V//Icent perinatal asphYXia mfectlons

% LOW BIRTH WEIGHT
AntIgua 82%
Bahamas 67%
Barbados 11%
DominIca 59%
Sf LUCIa 76%
St Vincent data not available
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COUNTRY! PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)

CHINA 1496 OBJECTIVE MORTALITY RATES FOR
(Shanghai) To examme the mCldence and fISk factors antepartum fetal deaths (n-452) 5 97 per 1000 births

associated with pennatal mortality m mtrapartum fetal deaths (n=156) 2 06 per 1000 births
Zhang J Cal Wand Shanghai between 1986 and 1987 early neonatal deaths (n=526) 6 94 per 1000 births

H Chen (1991)
InternatIOnal SAMPLE *Evldence ofseasonaltty m pennatal mortality (highest m wmter and early spnng)

Journal of N = 75756 births (n=1 134 pennatal deaths) *Posslble artlfactual effect of higher birth rates dunng those times of the year
EpidemIOlogy from stratified random sample of secondary

20(4) 958 963 and tertiary mstltutlons (n=29)
RISK FACTORS FOR PERINATAL MORTALITY

Pnmary hospitals not selected due to small (DRs not presented 111 article)
number of annual blrths/dellvenes

male sex low birth weight preterm birth high panty multiple pregnancy (NOTE
Study sample=39 86% all bIrths m Shanghai maternal age not found to have a substantial Impact on permatal mortality With the
durmg study penod exceptton of mothers >35 years)

STUDY DESIGN MAIN CAUSES OF ANTEPARTUM FETAL DEATH
Prospective multi site study Cord complicatIOns

Intrauterme distress
METHODS Congenital malformations
time frame I October 1986 through 30
September 1987 MAIN CAUSES OF INTRAPARTUM FETAL DEATH

AsphyXia
Every stillbirth and live birth welghmg Cord complicatIOns
>IOOOg (or when birth weight mfomlahon Congenital malformations
was not available havmg a gestational age of
at least 28 weeks) was documented MAIN CAUSES OF EARLY NEONATAL DEATH
InformatIOn of mfant sex birth weight AsphyXia
gestational age matunty plurality maternal Congenital malformatIOn
age and causes of death were recorded at Intracramal haemorrhage
birth



INSTITUTION BASED EPIDEMIOLOGICAL STUDIES *****************************************************************************************************

~

~

COUNTRY!
REFERENCE

E7HfOJ fA

(AddIS Ababa)

Naeye RI Tafan N
Marboe CC and DM

Judge (1977)
Bulletm ofthe
World Health

OrgamzatlOn 5563
65

PMR
(per 1000)

653

METHODOLOGY

OBJECTIVE
To Identify the causes of pennataI death

SAMPLE
N = I 019 sttllblrths and neonatal deaths
10 hospitals and climes

STUDY DESIGN
Case control study

SOURCES OF DATA
Maternal mtervlew hospltal/chmc records
physical exammatlOn of mfant one day post
delivery

METHODS
ttme frame one year (1974 1975)

AutopsIes and gross placental exammatlOns
were performed by medical students and
deaths were assIgned to the followmg
categones ammotlc flUid mfectlon
obstructed labor abrupuo placentae
congemtal syphlhs umbilical cord
compressIOn fetal hypoxIa of unknown
cause congemtal anomalies placenta
praevla large placental mfarct premature
rupture of membranes toxaemia of
pregnancy twm transfUSion syndrome birth
trauma, VIral hepatttts and cord knots or
stenosIs

STUDY RESULTS

Ratto of stillbirths to neonatal deaths=2 7 I
73% of permataI deaths stillbirths after the 20th week ofgestatIOn

LEADING CAUSES OF PERINATAL DEATH
[by pennatal mortality rates (PMRs) per /000]

ammotlc flUId mfectlOns 21 8
obstructed labor 9 5
abruptIO placentae 5 5
congemtal syphdls 4 9
fetal hypoxia of unknown cause 4 3
congemtal anomahes 2 5

*NOTE Risk factors were not presented In the artIcle
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COUNTRY/
REFERENCE

EGYPT

Serour GI Youms
MN Hefnawl F EI
Bahy M Daglstany

HF and Nawar
(1981)

Internatronal
Journal of

Gynaecology and
Obstetrrcs 19447

451

PMR
(per 1000)

844

METHODOLOGY

OBJECTIVE
To study factors affectmg pennatal mortaltty
at Al Galaa Teachmg Hospital

SAMPLE
N =6 990 deltvenes n=580 pennatal deaths

Women with normal dellvenes dIscharged
from hospItal earlter 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 Fertlilty Research Program s
Matermty Record 903 Form pennatal 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
mformatlOn on medIcal and SOCial aspects of
the mother and the deltvery An additIOnal
form was completed for each pennatal death
whIch documented pOSSIble causes ofdeath
& postmortem exam results (when
conducted)

STUDY RESULTS

PERCENTAGE OF ALL CASES ATTRIBUTFD TO SELECTED CAUSES
(based upon postmortem exammatrons of / 05 babIes)

Anoxia 638%
Maceration (autolyzed) 200%
Major congemtal anomalies 17 1%
Cerebral birth trauma 2 9%

RISK FACTORS FOR PERINATAL DEATH

maternal age maternal educatIOn marital status reSidence antenatal care utlltzatlOn
haemoglobm level hospital status as paymg or non paying patient registratIon status
outcome oflast pregnancy panty/famIly sIze gender of mfant and bIrth weight

'Increased pennatal mortaltty With maternal age (PMR=184 62 among women 40+years
vs 5929 among women <20 years)

'Outcome oflast pregnancy hIghest mortality for preterm stillbIrths (384 6) followed
by term stillbirths (363 6) preterm Itve births (196 4) spontaneous abortIOns (103 8)
mduced abortIOns (95 2) term Itve bIrths (83 5)

Pennatal mortality rate among never pregnant women=53 I

'General Increase In pennatal mortality With increasing numbers of IIvmg chIldren
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COUNTRY! PMR METHODOLOGV STUDY RESULTS

REFERENCE (per 1000)

GHANA 1030 OBJECTIVE Sttllblrths=67% pennatal deaths
To quantity permatal mortality and Identity

FJander A (1992) causes ofdeath at a 250 bed hospital m MAIN CAUSES OF DEATH
TropIcal Doctor Bawku Dlstnct Upper East Region Ghana asphYXia durmg labor (42 3%)

2282 (responsible for 15% of dellvenes) prematunty (23 2%)
mtrauterme death pnor to labor (17 3%)

SAMPLE antepartum hemorrhage (8 3%)
N =1 637 dellvenes (n=168 permatal deatbs) major congenttal abnormality (6 0%)

miscellaneous causes (2 9%)
STUDY DESIGN
ProspectIve study RISK FACTORS FOR PERINATAL DEATH

Pnmlgravldlty grand multigravidity
SOURCES OF DATA
Informatton recorded by attendmg midWife
followmg each pennatal death

METHODS
Informatton such as tbc mother s name
panty date of death mfant sex birth weIght
age at death and cause of death were
recorded An attempt was also made to
dlstmgUlsh between fresh and macerated
stillbirths
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COUNTRY/
REFERENCE

GUATEMALA

Bartlett A Paz de
Bocalettl ME and

MA Bocalettl
(1990) Health

Policy and Plannmg
8(4) 360 368

PMR
(per 1000)

METHODOLOGY

OBJECTIVES
To (I) IdentIfy obstetnc condlttons
assocIated wIth Intrapartum/day one deaths
In rural Guatemala (2) assess the usefulness
of maternal characterIStics as predIctors of
these deaths and (3) evaluate obstetnc nsk
management strategies to reduce potentIally
preventable obstetnc related perinatal
mortality

SAMPLE
N = 13 964 consecuttve bIrths (n=597
pennatal deaths) [all Infants born In Santa
Marla de Jesus Sacatepequez Guatemala]

STUDY DESIGN
ProspectIve study

SOURCES OF DATA
Maternal intervIews uSing a standardIzed
procedure adminIstered by a female
Guatemalan phySICian

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

Pregnant women and then bIrths were
IdentIfied primarIly through TBAs and
family members

Data were collected on the follOWing
maternal and family soclodemographlc
charactensttcs obstetriC hIstory

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

DelimtlOn of mtrapartum death sttllborn
mfant and maternal report offetal movement
pnor to labor

STUDY RESULTS

AMONG MOTHERS OF INFANTS
EXPERIENCING INTRAPARTUMIDAY ONE DEATH (n=23)
30% pnmlgravlda
30% 2: 3 prevIOus pregnancIes
43% pnor adverse pregnancy outcome
70% Illiterate

Low poslttve predIctIve values (range 0 0 13) for Intrapartum/day one deaths and
maternal charactenstlcs

Occurrence of labor/delivery compllcatton(s) stronger predIctor of Intrapartum/day one
death than maternal charactenstlcs

Fctal malpresentatIOn hIghest case fatality rate accounted for >50% of potentially
preventable Intrapartum/day one deaths
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COUNTRY/ PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)

INDIA 4275 OBJECTIVE STILLBIRTH RA1 E=24 41 per 1000
To study perinatal mortality among all EARLY NEONATAL MORTALITY RATE=18 79 per 1000

Bal NS Matthews mborn delivery at SAT HospItal
E NalrPMC Trlvandrum South IndIa over a one year *PMR among multtple pregnancles=156 65 per 1000

Sabarmathan K and penod (InCIdence ofmulllple pregnancy In the sample=l 36%)
C Harlkumar

(1991) Journal of SAMPLE *9% pennatal deaths with bIrth weIght <1OOOg
the Indian MedIcal N = 13 964 consecutive births (n=597 Stdlblrths= majority of deaths >2000g

Assoclallon perinatal deaths)
89(4) 9798 *Most deaths between the 1st and 24th hours of life

STUDY DESIGN
ProspectIve study MOST COMMON CAUSES OF PERINATAL DEATH

bIrth asphyXIa (31 28%)
SOURCES OF DATA prematurity (I5 6%)
Not reported lethal congemtal malformatIOns (8 4%)

mfecttons (7 2%)
METHODS
time rrame one year (April 1986 to
March 1987)

Study methodology was not discussed m the
artIcle

For calculatIon of rates the mvestlgators
used the ICD 9 defimtlOn which mcludes
babIes <500g m the pennatal death group
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COUNTRY!
REFERENCE

KFNYA

Kavoo Lmge and
KO Raga (1992)

East African
MedIcal Journal
69(4) 181 187

PMR
(per 1000)

Early perinatal
mortaltty rale

53

METHODOLOGY

OBJECTIVE
To analyze factors that mfluence early
permatal mortality m rural Kenya

SAMPLE
N = 2 171 delivenes and n=114 early
pennatal deaths at Machakos Dlstnct
Hospital (eastern Kenya)

STUDY DESIGN
Prospective study

SOURCES OF DATA
Closed ended pretested questIOnnaire labor
ward and neonatal umt records

METHODS
time frame four months

Study methodology not dIscussed In artIcle

Questionnaires were admmlstered to all
mothers expenencmg an early permatal
death

Information on all stl1lblrths and early pen
neonatal deaths were also obtamed from the
labor ward and neonatal umt on a dally basiS

DelimtlOn of early permtal mortahty
death occurrmg m the first 24 hours after
delivery

STUDY RESULTS

EARLY PERINATAL MORTALITY lEPMR) PER 1000
BY SELECTED FACTORS

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
caesanan sectIOn 84
breech 260
vacuum extractIOn 123
laparatomy 940

EPMR BY DURATION OF LABOR
o 12 hours 30
13 18 hours 77
over 18 hours 171

EPMR BY PREGNANCY COMPLICATION
none 10
prolonged labor (> I8 hours) 177
fetal distress 100
malpresentatIOn 231
antepartum hemorrhage 210
obstructed labor 428
ruptured uterus 940
cord prolapse 625
premature rupture of membrane 125

EPMR BY BIRTH WEIGHT
<1000g 888
1000 1499 g 700
1500 1999 g 354
20002499 g I IS
2500 2999 g 31
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MALAWI

McDennottJ
Stekctee Rand J
WlfIma (1996)
Bulletm ofthe
World Health
OrgamzatlOn

74(2) 165171

683 OBJECTIVES
To estimate the PMR m the study
populatIOn IdentJly/quantll)' nsk factors
assocIated with pennatal mortality compare
these nsk factors for their relative
contnbutlon to pennatal mortality and
assess potential mlsclasslficatlon oflate fetal
deaths

SAMPLE
N=3 866 women with smgleton pregnancies
(n= 264 pennatal deaths) recrUIted dunng
their first antenatal VISit at one of four
antenatal cllmcs m Mangochl Dlstnct

STUDY DESIGN
Prospective population based study

SOURCES OF DATA
Mangochl Malaria Research Project
(MMRP) dataset maternal anthropometry
maternal mtervlews blood specimens

METHODS
time frame 1987 1990

Subjects receIVed routme antenatal care
tetanus toxOId malaria chemoprophylaxis

Anthropometric measures were taken and
soclOdemographlc mfonnatlon was obtamed
/Tom maternal mtervlews

Enrollees were momtored through delivery
and at least one year follow up (bl monthly
VISits)

Multiple pregnancies were excluded from the
analySIS of nsk factors for pennatal
mortality

AnalySIS Included women who met the follOWing cntena (1) slnbleton births of gestallonal age 2:28
weeks With known outcomes for day seven (2) complete data on potential nsk factors

RISK FACTORS FOR PERINATAL MORTALITY
PMR among nulliparous women (92 I per 1000)- I 6 tImes PMR of multIparous women
(56 7 per 1000)
No slgmficant mteractlOn between parity and other vanables tested by the mvestlgators
Nulliparous women 6~% more likely than multiparous women to deliver In a health
faCIlity (p=O 0004)

OR (95% C I ) For RIsk of Permatal Death ALL WOMEN
Reactive syphilis serology OR=3 48 (2 S8 4 70)
Late fetal/neonatal death prevIous birth OR=2 76 (1 81430)
Maternal stature <150 cm OR=I 86 (135263)
Enrollment hematocnt <25gm% OR=I 72 (I 062 78)
Nuillpanty OR =1 62 (1 222 16)
Maternal wl.'aght <50 kg OR= I 53 (I 15 2 04)
Home delivery OR=I 42 (I 06 I 88)
Low socioeconomic status OR=I 42 (1 03 197)
illiteracy OR=I 33 (096 I 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 adjusted ORsfrom a model that meluded varrables listed below)
Reactive syphilis serology 3 39 (2 49 4 61)
Late fetal or neonatal death prevIOus bIrth 3 27 (2 08 5 15)
Nuillparity 238(177321)
Maternal height <150 cm I 74 (I 24244)
Home delivery 147 (I II 194)
Low SOCIOeconomiC status 141 (I 03 194)

MISCLASSIFICATION OF NEONATAL DEATHS
There IS eVidence of differential mlsclasslficatlon Among home dellvenes mfants

dymg wlthm the first day of life more likely to be claSSIfied as late fetal deaths
62% ofpermatal deaths among home dellvenes were reported as late fetal deaths

(compared to 50% In health faCIlities)

~
.::::;:;'J
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COUNTRYI
REFERENCE

SAUDIA ARABIA
(Jeddah)

Mllaat WA and
CDV Florey (1992)

InternatIOnal
Journal of

EpIdemIology
21(1) 82 90

PMR
(per 1000)

315

METHODOLOGY

OBJECTIVES
To estimate the pennatal mortality rate and
Idenlt!)' antenatal and Intrapartum nsk
factors

SAMPLE
n= 323 perinatal deaths n=486 controls

STUDY DESIGN
Case control study

SOURCES OF DATA
quesltonnalres officmllogbooks of vItal
events In three governmental staltsltcal
health offices In 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 pnnclpal
investigator during theIr hospital stay uSing
the pre tested maternal questionnaIre
InformatIOn on bIOlogical SOCIoeconomIC
and obstetnc factors were abstracted from
medIcal records

Delimtlon of cases all dellvenes occurring
dunng the 40 week study penod whIch
ended In ellher a stillbIrth or early neonatal
death In the hospItal

Delimhon of controls the first two live
vaginal Singleton dellvenes at or after 7 00
am each day served

STUDY RESULTS

*Caesarean sectIOn rate for Umverslty Hospltal=9 3% (based upon labor room logbook)
*No slgmficant difference between cases and controls WIth respect to Infant sex

CAUSES OF PERINATAL DEATH (n =323 permatal deaths)
Unknown (birth weight < 2500 g) 20 7%
Trauma/mechamcal 18 6%
Congemtal anomaly 180%
Antepartum hemorrhage 10 5%
Unknown (bIrth weight> 2500 g) 7 7%
Pre eclampSia 7 1%
Maternal dIsorder 3 4%
Other causes

Iso ImmUniZatIOn 0 4%
Antenatal & Intranatal mfectlon 2 2%
Neonatal infectIOn 11 4

RISK FACTORS for PERINATAL DEATH
Bmh weIght
:::2500g (reference category)
1500 2499g 232 (12 7 42 0) [p<O 001]
<1500g »100 (\ 88 »IOO)[p< 0 05]

Labor complIcatIOns
No (reference category)
Yes 5 3 (326856) [p< 0 001]

Mother sage
<20 years (reference category)
20 34 years 2 5 (0 88 7 00)
2: 35 years 60(16921 O)[p<O 01]

ParIty not a slgmficant predIctor of pennatal death

PRETERM BIRTH AND PERINATAL DEATH
Preterm babies (32 36 weeks gestatIOn) 70% of cases versus 22% of controls

Very preterm babIes (28 32 weeks gestation) 27% all pennatal deaths
RIsk of pennataI 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

SOU7H Al RI( A

(Cape Tov.n)

Domlsse J (1991)
South African

MedIcal Journal
80270275

PMR
(per 1000)

299

(RANGE 12 0 In

low risk peripheral
mIdwIfe obstetric
Units to 800m

the hIgh risk
referral centre)

METHODOLOGY

OBJECTIVES
To (I) develop appropnate strategIes to
combat perinatal mortality (2) assIgn
pnonty to research and (3) create baseltne
data for future comparatIve studIes

SAMPLE
N = 27 460 bIrths (n=854 pennatal deaths)

STUDY DESIGN
Prospective study

SOURCES OF DATA
Not reported

METHODS
Every pennatal death was JOintly evaluated
by an obstetriCian and a neonatologIst usmg
the WhItfield and Hey cause of death
clasSification systems

Other aspects ofthe study methodology were
not presented In the artIcle

STUDY RESULTS

*Ratlo of stillbIrths to neonatal death = 23 I
*20% ofstIllbIrths and 26% of early neonatal deaths among unbooked patients
*73% of permataI deaths gestational age <37 weeks

STILLBIRTHS OBSTETRIC CAUSES
AbruptIO placentae 22 5%
HypertensIon 7 0%
InfectIon 6 4%
IUGR 45%
Trauma 54%
Premature rupture of membranes 23%
All others 7 5%
Unexplamed 43 0%

STILLBIRTHS- FETAL CAUSES
Prenatal hypOXIa 36 0%
Infection 7 5%
Congenital abnormality 5 6%
All others 4 7%
Unidentified 470%

EARLY NEONATAL DEATHS OBSTETRIC CAUSES
No cause Identified 62 9%
HypertenslOn/protemuna 8 0%
Premature rupture of membranes 64%
Trauma 50%
InfectIon 5 0%
AbruptiO Placentae 4 0%
IUGR 40%
Other 47%

EARLY NEONATAL DEATHS NEONATAL CAUSES
Immatunty 370%
Prenatal hypOXIa 23 0%
InfectIOn 14 0%
Congenital abnormality II 0%
Respiratory dIstress 10 0%
Birth trauma haemorrhage 3 0%
Metabolic cause 3 0%
Other 10%
Unknown 20%
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COUNTRY! PMR METHODOLOGY STUDY RESULTS

REFERENCE (per 1000)

VANUATU 346 OBJECTIVES Stillbirth Rate=16 0 per 1000
To (I) establIsh accurate figures of pennatal Early Neonatal Mortality Rate=18 6 per

Maouns P (1994) Excluding mortalIty for the referral population of Vila Low Birth Weight Prevalence=IO%
Papua New Gumea emergency referral Central Hospital (VCH) (2) determine cause

MedIcal Journal cases from other of death and (3) Identify pOSSible CAUSES OF PERINATAL MORTALITY AT VCH (n='iO)
37178180 Islands 304 Improvements m management Birth AsphyXia 30%

Prematunty related 20%
SAMPLE Unexplamed stll1blrth 20%
N = I 445 total births (lIve births and al1 Congenital abnormality 12%
pennatal deaths [n=23 stillbIrths n=27 early Cord accidents 6%
neonatal deaths) occurrmg m 1992 MeconIUm aspiratIOn 4%

IUGR 4%
STUDY DESIGN Neonatal infectIOns 4%
Prospective study

SOURCES OF DATA RISK FACTORS
Not reported Not presented In article

METHODS

time frame one year
Cause of death was asSigned at monthly
pennatal morbidity meetings attended by the
obstetriCian midWives and the pediatriCian
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COUNTRY/
REFERENCE

ZJMBABWF
(Bulawayo)

AIken CGA (1992)
The Central African
Journal ofMedlcme

38(7) 263 281

PMR
(per 1000)

360

METHODOLOGY

OBJECTIVE
To investIgate the causes of perinatal
mortality at Mpllo Matermty HospItal In

Bulawayo ZImbabwe

SAMPLE
N= 10 881 dehvenes 3272 neonatal
admISSIons (n=466 stIllbIrths n=379 early
neonatal deaths)

STUDY DESIGN
Prospective study

SOURCES OF DATA
Matcmal hlstones 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 In
detail

Defimtton ofsttllblrths fetal deaths
delivered at or after 28 weeks gestatIon

Defimtton ofoeonatal deaths babies dying
before discharge from hospItal

AutopSIes were performed on 90% of deaths
weIghing at least 1000g and 21 % of deaths
to babIes <IOOOg They were seldom
performed on stIllbirths

STUDY RESULTS

CAUSES OF PERINATAL DEATH
Congemtal SyphIlis 20 5%
BIrth AsphYXia 18 8%
Unexplained Stillbirths II 8%
Hyaline Membrane DIsease II 5%
Neonatal SeptIcaemia 10 8%
Congemtal MalformatIOns 77%
Pregnancy Induced HypertensIOn 5 4%
Placental Abruptton 4 9%
CongemtallnfectlOn 2 2%
Other Causes 6 4%
CAUSES OF STILLBIRTH (0=456)
Congemtal malformatIOns 7 3 %
Placental abruptlon 8 8%
Pregnancy Induced hypertension 9 9%
BIrth asphyXia 23 8%
Congemtal syphIlis 21 7%
Other causes 7 1%
Unexplamed stillbIrths 21 5%
CAUSES OF EARLY NEONATAL DEATHS (0=379)
Congemtal malformations 8 2%
Birth asphYXia 12 7%
Congemtal syphilis 19 0%
Early onset septlcacmla 10 3%
Late onset septIcaemIa II 1%
MeconIUm aspiratIon syndrome 3 2%
Hyaline membrane dIsease 25 6%
Other causes 10 0%

II % of mothers booking at antenatal cllmcs posItive syphllts 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 slgmficant vanatlOns In permatal mortality due to bIrth asphyXIa unexplained
stillbIrths and congemtal malformations by maternal age

RISK FACTORS
Not presented In article
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COUNTRYI
REFERENCE

ZIMBABWE
(Bulawayo)

AIken CGA (1992)
ArchIves of
D,seases In

ChIldhood 67 595
599

PMR
(per 1000)

METHODOLOGY

OBJECTIVES
To determme the eontnbutlOn of maternal
HIV InfeclIon to pennatal mortality

SAMPLE
N= 441 pennatal deaths (n=220 neonatal
deaths and n=22 I stillbIrths) at Bulawayo
occur at Mpllo MaternIty Hospital

[NOTE subset of the same sample descnbed
In the prevIOus matnx entry1

STUDY DESIGN
Retrospective study

SOURCES OF DATA
Specimens collected dunng the antenatal
penod for serological testing

METHODS
time frame seven months

Blood specImens which were InItially taken
from all neonatal deaths and the mothers of
stillbirths for syphilis serology testing were
anonymously tested for HIV I 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

STUDY RESULTS

*HIV pOSItive rate 195% of pennataI deaths (15 4% stillbirths 236% neonatal deaths)

*HIV mfected mothers 2 I times more likely than unmfected mothers to have a
pennatal death I 6 times more likely to have a stIllbirth 27 more likely to have a
neonatal death

HIV POSITIVE RATE (%) BY CAUSE OF PERINATAL DEATH
Congenital malformatIOns 8 1%
Birth asphyXia 8 1%
Pregnancy Induced hypertensIon 8 1%
Placental abruptlOn 8 1%
Other non infectIOns causes* 8 1%
Hyaline membrane disease 15 0%
Congemtal syphIlis 17 4%
Unexplained shllblrths 22 4%
Neonatal septIcaemia 393%
Congenital InfeclIon 72 2%

*Other non infectIOUS causes of stillbirth postmatunty dIabetes placenta previa and
cord knot

*Other non infectious causcs of neonatal death meconium aspIratIOn syndrome bIrth
trauma kernicterus mIlk aspIration and posthaemorrhaglc hydrocephalus
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COUNTRYI
REFERENCE

BANGLADESH

(Matlab)

Fauveau V
WOJtytnlak B

Mostafa G Sarder
AM andJ

Chakraborty (1990)
In/ernatlonal

Journal of
EpIdemIOlogy
19(3) 606612

PMR
(per 1000)

750

METHODOLOGY

OBJECTIVE
To assess pennatal mortahty as a
mOnltonng tool for the evaluation ofthe
community based Family Planning and
Health Services Programme In Matlab
Bangladesh

SAMPLE
N =60 050 births (n=4 486 pennatal deaths
occurring In 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 (\ 979 1986)

Surveillance of the study populatIon was
accomphshed uSing one female Community
Health Worker (CHW) from each Village
who made bl weekly VISits to each
household to document VItal events Each
CHW was accompamed by a male Health
Assistant once per month to conduct home
interviews and complete registration forms
In households where a Vital event had
occurred

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

STUDY RESULTS

Pennatal mortality rates slgmficant decline dunng study penod (1979 820/1000 to 1986
650/1000)
Stillbirth rate 370/1000
Early neonatal mortality rate 38 0/1 000

Pennatal mortahty rate for males 13% higher than for females (gender dlfferenttal for sttllblrths
17% gender dlfferenttal for early neonatal deaths 9%)

No gender differential observed for causes of stillbIrths or early neonatal deaths (exception
neonatal tetanus [OR m I =4 3 (I 4 135)]

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 birth 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 pennatal mortahty and a) Increasmg graVIdIty b) increasing
maternal age

Seasonal vanatlon In pennatal mortahty highest between August and December

***NOTE***
The defimtlon ofearly neonatal death did not mclude deaths occurring to mfants on the 7th day
postpartum

The category very small at birth IS hkely to be Inflated because the investigators were unable to
distingUish between preterm and IUGR mfants nor were they able to Identify undcrlymg causes
of death as maternal or fetal In the case of stillbirths

Limitations associated WIth gestational age assessment make It problematic to Identtfy all
stillbirths us109 the study defimtlon of birth of an Infant after 28 week gestation (for whom no
sign of hfe was observed after dehvery)
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COUNTRYI
REFERENCE

CHINA

(Shunyl County)

Van RY McCarthy
BJ Ye HF QuCY
LI Z Chen TX and
D ....owal (1989)

The Risk Approach
In Pennatal Health

Shunyl COUllty
People s Republic of

Chma 13 26

PMR
(per 1000)

259

METHODOLOGY

OBJECTIVES
To quantifY health problems that pose the
greatest nsk to mfant health and IdentIfY
those areas that reqUire the greatest
resources

SAMPLE
Pregnancies of all women In seven selected
townshIps 10 ShunYI County

N = 1914 pregnant women and thelT 1928
II1fan15 (n=50 cases of pennataI mortality)
STUDY DESIGN
Prospective study (surveillance)

SOURCES OF DATA home based medIcal
record for prenatal care (mformatlon on
maternal soclOdemographlcs medIcal and
obstetnc history prenatal! postnatal care
maternal health durmg pregnancy bIrth
status and mfant morbIdIty)

METHODS
tIme frame October 1983 through
September 1993

At her first prenatal VISIt each woman was
Issued a medIcal card that documented
charactenstlcs and condillons related to the
pregnancy She was responSible for
brIngIng her medical record to all
subsequent VISIts The TBAs colleeted the
card at the woman s last postpartum vISIl
(42 days post delivery) and submitted It to
the township hospital for data analysIs

STUDY RESULTS

Of the 50 pennatal deaths 23 sllllbirths and 27 early neonatal deaths

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

Causes of late fetal death ullldentified In 70% of cases

CAUSES OF EARLY NEONATAL DEATH
congemtal anomalies (41%) asphyxIa (37%)

Low birth weight prevalence In study population 5%

FACTORS THAT HAD THE GREATEST IMPACT ON PERINATAL MORTALITY
Seventeen TlS"- factors were Identified hIghest relative nsks for bIrth defects abnormal fetal
health rate and low bIrth weight (40 2 274 and 20 5 respectively)'

POPULATION ATTRIBUTABLE RISK
Five nsk factors With the greatest Impact (as measured by population attnbutable nsks) low birth
weight (49 0%) birth defects (371%) hypertensive disorders of pregnancy (336%) breech
versus lie presentation (27 4%) and asphyXIa at birth (24 3%)

*The authors do not state whethe, reported risk estImates were adjusted or unaetJusted
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COUNTRYI
REFERENCE

INDIA

(Maharashtra)

Daga& Daga
(1993) Journal of
TropIcal Pedlatncs

3983 85

PMR
(per 1000)

600

METHODOLOGY

OBJECTIVES
To (I) assess the relatIOnshIp between
selected obstetnc and SOCIoeconomiC
factors and pennatal outcome and (2)
deCIde pnontles In pennatal mortaltty
preventIOn

SAMPLE
N = 5 201 pregnancies In I 900 women
from a larger study populatIOn of N= I 954
households (9 684 indIVIduals)

Ten clusters (vlllages/subcentres) from mne
pnmary health centres [population sIze In

each cluster 500 4 000]

Every other household selected as a study
umt

STUDY DESIGN
Cross secttonal study

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

METHODS
bme frame one year (1987)
Data were collected by medIcal Interns and
health workers Other aspects of the data
collection process are not speCIfied In the
artIcle

STUDY RESULTS

CAUSES OF PERINATAL DEATH
Not presented In artIcle

TOP FIVE RISK FACTORS FOR PERINATAL MORTALITY
(Based upon hIghest odds rattos Attnbutable nsks also presented)

Mother s occupation (housewife or agncultural vs skilled/semi skilled)
OR= 147 (7 3 29 I)
AR = 0 47 ( 0 01 0 97)

Intranatal problems (prolonged labor/malpresentatIOn) present vs absent
OR=135(67270)
AR = 0 0 0004 ( 0 038 0 039)

Age ofmother (:;;;,18 yrs or ~35 yrs vs /9 34 yrs)
OR = 9 5 (3 93 22 87)
AR = 0 01 ( 0 06008)

Antenatal care (avmled vs not avaIled)
OR = 4 4 (I 7 99)
AR = 0 46 (043 0 49)

Postnatal problems (hemorrhage fever) present vs absent
OR = 38 (I 2 II 0)
AR = 0 004 ( 0 002 0 007)
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COUNTRYI PMR METHODOLOGY STUDY RESULTS
REFERENCE (per 1000)

INDIA 121 I OBJECTIVE StillbIrth Rate 26 I
(Uttar Pradesh) To determine the magnitude ofpeflnatal Early Neonatal Death Rate 974

mortalIty with specIfic emphasIs on hIgh
MIsra Thakur fisk pregnancies *Causes of perinatal death are not presented In the artIcle

Kumar and Tandon
(1993) Journal of SAMPLE RISK FACTORS FOR PERINATAL DEATH
Tropical PediatriCS N = 1 065 pregnant women from a

394144 community of approxImately 30 000 In 20% of women were Identified With the followmg high risk factors
Lucknow dIstrict Uttar Pradesh Inadequate ANC

OR=223 AR=13
STUDY DESIGN
Prospective study Bad obstetriC history

OR=31 AR=20
SOURCES OF DATA
MCH (I e maternal and child health) card Prolonged labor
intervIews WIth the mothers relatives and OR=409 AR=27
health offiCials m attendance at the delivery

GraVida 5 or more
METHODS OR=200 AR=lO%
RIsk factors and postnatal events were
recorded on a MCH card Pregnancy [Risk factors With low attributable risk and IDslgmlicant statistical value muhtpanty (graVIda
outcomes and causes ofdeath were ~5) primIpara With age <18 and>30 years and last bIrth mterval <18 months]
ascertamed vIa the mtervlews
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COUNTRY!
REFERENCE

NIGERIA
(Northern)

Akpala CO (1993)
Journal ofthe Royal

Soclely ofHealth
June 1993 124 127

PMR
(per 1000)

586

METHODOLOGY

OBJECTIVE
To Idenllfy maternal and social indicators
of perinatal mortality In Danchadl dlstnct In
Sokodo State ofNlgena

SAMPLE
N=I 484 bIrths (n=87 pennatal deaths) In
two VIllages (Danchadl and Dabaga)
STUDY DESIGN
Prospecllve study

SOURCES OF DATA
Key Informants for blrth/dcath
ascertainment structured maternal
questionnaIre admInistered dunng an
mtervlew

METHODS
time frame nine month penod

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

Permates were followed up prospecllvely
On day eight field workers vIsited mfants
to determine theIr Vital status

Causes ofdeath were assigned uSing the
Aberdeen ClasszficatlOn System

STUDY RESULTS

SlIllblrths were the maJonty of perinatal deaths (61 out of87)

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

Statistically Significant difference In maternal age specific pennatal mortality rates (p<O 00 I)

PARITY
First dehvenes highest pennatal mortahty (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<O 0I)

MATERNAL EDUCATION
Mothers with no formal education PMR=63 1 per 1000
Mothers with pnmary educatIOn PMR=29 2 per 1000
Mothers with post pnmary education the lowest mortality (25 6 per 1000)
Statistically SIgnificant relationship between maternal education and permatal mortality (p<O 05)

BIRTH WEIGHT
LBW prevalence In 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 pennatal deaths
Unexplamed death 19 5% and 14 9% of deaths to premature and mature Infants respectively
Other causes toxemia (92%) antepartum haemorrhage (5 8%) congemtal deformity (I 0%) and
maternal dIsease (1 0%)
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COUNTRYI
REFERENCE

PAKISIAN
(Karachi)

Flkree FF and RH
Gray (1996)

Paedlatnc and
Pennatal

EpIdemIOlogy
108696

PMR
(per 1000)

541

METHODOLOGY

OBJECTIVES
To (I) estImate the level of permatal
mortality In eight squatter settlements of
Karachi uSing mformatton from a
demographIc survey (2) Identify pennatal
mortality nsk factors and preventIOn
strategies

SAMPLE
N=6 936 births (n=375 pcrmatal deaths)
STUDY DESIGN
Cross sectIOnal study
SOURCES OF DATA
Maternal mtervlews (usmg a truncated
pregnancy history demographIc survey

METHODS
tIme frame August and September 1989

Every household wlthm the eight
settlements was contacted (response
rate=98 0%) Two questIOnnaires were
admmlstered at each mtervlew (I)
household composItIOn mortallty/mlgratton
patterns SOCioeconomiC patterns and (2)
parental educatton/occupatton household
assets household construction
matenals/faClllties + truncated pregnancy
history (documentmg demographic events
occurrmg dunng the 5 years preceding
survey) The pregnancy hIstory was
administered to all ever mamed women
between the ages of 15 54 years

STUDY RE8ULTS

ADJUSTED ODDS RATIOS (from regressIOn model that Included variables lIsted below)
Maternal EducatIon
Illiterate I 4 (I 02 I) Attnbutable nsk=28 9 (27 8300)
pnmary I 3 (0 8 2 0)
more than pnmary reference category
Maternal Occupation
gamfullyemployed I 8 (I 3 24) Attnbutable nsk=7 3 (4 898)
not gamfully employed (reference category
Paternal Age (vears)
<25 0 7 (0 4 I 2)
25 34 (08 I 6)
35 49 reference category
2:50 2 I (I 4 3 I) Attnbutable nsk=5 7 (2 I 9 1)
Household Assets
~4 I 8 (I I 27)
5 8 refercnce category Attnbutable nsk=46 3 (45 2473)
Maternal Age (vears)
<20 0 8 (0 4 I 6)
20 24 I 2 (0 9 I 6)
25 29 reference category
30+ I 3 (0 9 I 8)
PregnancY Order
pnmlgravld 24(1438) Attnbutable nsk=14 8 (13 I 165)
23 I 2 (0 9 I 7)
4 6 reference category
7 8 09 (0 6 I 3)
9+ 14 (0 9 2 0)
Outcome ofPrevIOus Pregnancy
stillbirth/abortIOn 3 2 (2 2 4 7) Attnbutablc nsk= I0 4 (5 5 15 0)
hveblrth referencc category
Birth Interval (months)
<24 I 8 (I 226) Attnbutable nsk=17 4 (15 9 18 8)
24 35 reference category
Maternal Knowledge ofFamily Planmng
yes 0 7 (0 6 I 0) Attnbutable nsk=5 2 (3 7 6 7)
no reference category
Health Care at Delivery
TBAfrelatlve reference category
midWife/lady health VIsitor I 8 (093 6)
nurse 09 (0 6 I 2)
phySICian at home 22 (0 7 6 5)
phySICian at hospital I 4 (I I I 8) Attnbutable nsk=8 3 (67 9 8)
Sex ofNewborn
male 1 8 (I 422) Attnbutable nsk=28 4 (275293)
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COUNTRY/
REFERENCE

NrPAl

Geetha T Chenoy R
Stevens D and RB
Johanson (1995)
PaedIatric and

Perinatal
EpIdemIology 974

89

PMR
(per lOOO)

HOSPITAL
POPULATIONS

Maternity Hospital
480

Patan
Hospital 23 7

COMMUNITIES
Jumla 962

Lalttpur 425

METHODOLOGY

OBJECTIVE
To ascertain the causes of perinatal mortaltty

SAMPLE
N= 14967 births (n=716 pennatal deaths)

STUDY DESIGN
Prospective multi center study

SOURCES OF DATA
Pennatal audit verbal autopsy questIOnnaIre (adapted from WHO
certificate of cause of pennatal death)

METHODS
time frame one year (I August 1989t031 July 1990)

Tramed midWives abstracted mfonnatlOn from medical records and
conducted maternal mtervlews

The pennatal audIt was Initiated two months before ImplementatIOn
of the survey

ClasslfieatlOn of pennatal deaths The Aberdeen (obstetnc) and
WIgglesworth (fetal/neonatal) classIficatIon systems were employed
With the follOWing mmor modificatIOns (1) birth trauma category
was ehmmated from both systems because It IS a rare dIagnOSIs (2)
all mfants With mfectlons were clasSified under the neonatal
mfectlon category smce It was not feasible to distingUish between
antepartum mtrapartum and postpartum mfectlons (3) post matunty
and multiple pregnancy were added to the miscellaneous section of
the Aberdeen clasSIficatIOn

All deaths to hospital babIes less than I500g and rural babies less
than 34 weeks gestation were classified as due to prematunty
regardless of whether these cases suffered from conditions such as
asphyXIa, birth trauma, or postpartum mfectlOn

Unless stated otherwise all fresh stillbirths were attnbuted to
Intrapartum asphyXIa

STUDY RESULTS

PERINATAL MORTALITY, BY STUDY SITE
Maternity Hospital
stillbIrths 298
neonatal deaths 203
perinatal deaths 501
total births 10 436

Patan HOSpital
stillbirths 42
neonatal deaths 24
permatal deaths 66
total births 2 783

Jumla
stillbIrths 44
neonatal deaths 79
perinatal deaths 123
total births I 278

Lahtpur
stillbirths 11
neonatal deaths 15
permatal 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 unexplained)

Number of deaths attnbuted to penpartum infectIOns was higher m the
rural communities

MAJOR CAUSES 01<' DEATH (Aberdeen ClaSSIficatIon)
In hospttal based populatIons pre eclampSia
In community based populatIOns malpresentation maternal infection

More than 30% of deaths were due to une'tplamed/unclasslfiable
causes

RISK FACTORS
Nol reported In artIcle
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COUNTRYI
REFERENCE

JAMAICA

Greenwood R
Goldmg J McCaw
Bmns A Keelmg J

and D Ashley (1994)
PaedIatric and

Perinatal
EpIdemIOlogy 8
(suppl) 143 157

PMR
(per 1000)

380

[The authors dId
not sort thIs
analysIs by

locatIon (I e
hospital vs
communIty]

METHODOLOGY

OBJECTIVE
To Identify aetlOloglc factors (SOCial bIOlogical envIronmental
behavIOral medIcal and medIcal care) leadmg to permatal death

SAMPLE
Two overlappmg samples all births In JamaIca over a two month
period (September through October 1986) and all stillbirths
(welghmg >500g) and neonatal deaths during a 12 month period
(Septembcr 1986 through October 1987)

N= I0 507 total births during the cohort months (n=2 020 perinatal
deaths during the 12 month death observation period)

TwlO births/deaths excluded
Fmal sample= 9 919 slOgleton survivors and I 847 pennatal deaths

STUDY DESIGN
Prospective population based study

SOURCES OF DATA
Maternal interviews uSing a pre coded standardized questlOnnaue
antenatal and chmcal records

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

The present analySIS exammed all SOCial biological envuonmental
behaVIOral medical and medical care variables uSlOg logIstic
regressIOn analySIS The final modellOcluded variables related to past
obstetriC history For each variable the reference group was the most
frequent category of the vanable

STUDY RESULTS

RISK FACTORS FOR PERINATAL DEATH

Umon (marital) status [houseWives at lowest nsk]
Number ofadults m household [the more the hIgher the nsk)
Number afchlldren <11 years [the more the Jowerthe risk]
Use aftOlletfaczl/lles [shared With other households Increased the nsk]
Maternal heIght [tall women at reduced nsk]
Mother s report that she was trymg to get pregnant
Mate/nal alcohol consumptIOn [dnnkers had lower risk]
Maternal syphIlIS [higher nsk]
Bleedmg before 28 weeks or more [higher nsk]
FIrst dlastoftc blood pressure [80 1010+ at higher nsk]
HIghest dlastoftc blood pressure [100 mm+ at mcreased nsk]
HIghest proteznurla [++ or more at Increased fisk]
Vaginal dIscharge/infectIOn [untreated at Increased risk]
Pre eclampSia diagnosed m antenatal perIod [mcreased nsk]
Maternal diabetes [Increased nsk]
Start ofantenatal care [first trimester at reduced nsk]
Iron taken [reduced risk]
Type ofpermatal care avatlable In parish ofreSIdence [reduced nsk If
consultant obstetriCians and paedlatrlclans available at all tImes]
Number ofmIscarrIages and terminatIOns [the more the higher risk]
PrevIous stdlblrth [higher nsk]
PrevIOUS early neonatal death [higher risk]
PrevIOus Caesarean sectIOn [higher ns"l

Haemorrhage infection and hypertensIOn were prominent In thiS
study

An adverse relatIOnship between poor SOCIOeconomIc status and
perinatal survival was not observed In thIS study
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A live bom Infant weighing greater than
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COUNTRYI
REFERENCE

SUDAN

Taha TE Gray RH
Abdelwahab MM

Abdelhafeez AR and
AB Abdelsalam

(1994) International
Journal of

Gynecology and
Obstetrrcs 45 109

115

PMR
(per /000)

HOSPITALS
854

COMMUNITIES
294

METHODOLOGY

OBJECTIVE
To determine levels and nsk factors for pennatal mortality In Central
Sudan

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

No early neonatal deaths were Included In the hospital study because
of difficulties In ascertaining survival status after hospItal discharge

Community Study N= I 592 midWife assisted home dellvenes
DefinitIOn ofa case stillbirth or a death Within the first week of
life
DefinitIOn ofa control mfant who survived the first week

STUDY DESIGN
Nested case control study

SOURCES OF DATA
Rates estimated from deaths Identified through surveillance and from
pregnancy hlstones
Laboratory specimens maternal and mfant 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
specimens Tramcd study workers interviewed mothers on the
follOWing areas soclOdemographlc charactenstlcs medlcal/obstetnc
history and past perinatal deaths A senior nurse obtamed
anthropometnc measurements from both the mother and child

In the community based study a tramed study worker supervised
four to SIX Village midWives (per center) who measured birth weight
Immediately after birth and conducted two home VISIts per women
Dunng the first VISIt information on soclodemographlc
charactenstlcs medlcal/obstetnc hlstones and anthropometry were
collected The second ViSit entaIled assessment of the mfant s Vital
status No laboratory specImens were collected

STUDY RESULTS

In hospItal sample
Fresh stillbirths 63 5%
Macerated stillbirths 36 5%

No SOCIOeCOnOmiC factors slgnlhcantly associated WIth stillbirths

Major nsk factors for pennatal mortality SimIlar for the hospital and
community samples

MAJOR RISK FACTORS
(factors With the highest adjusted ORs)

HOSPITAL birth defects (OR=12 2 [4 7 314]) delivery
complicatIOns (OR=IO 5 [52209]) pnor fetal loss >3 (OR=2 6
[I 066]) maternal weIght <50 kg (OR=2 3 [I I 48]) malana attack
dunng first tnmester (OR=2 1 [0 8 5 7])

Highest attnbutable nsks maternal weIght (30 1%) use ofhematlnlCS
(23 5%) insecticide/pestIcide exposure (22 4%) and pnor fetal loss
(189%)

COMMUNITY birth defects (OR=15 2 [42549])
insecticIde/pesticide exposure (OR=3 1 [I 3 74]) mfant sex (OR=2 7
[I 2 58]) maternal weight <50 kg (OR=2 6 [I 253]) birth Interval
<18 months (OR=23 [0956]) pnor fetal loss >3 (OR=I 8 [0 7 4 2])

********************************************************
NOTE ThiS IS not a true community based study because the sample
from the commulllty study was denved from SIX health centers
However the authors report that the health centers are the only source
of antenatal care In the area)
********************************************************
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COUNTRYI
REFERENCE

TANZANIA

(Nortllllestern)

Walraven GE MkanJe
RJ van Roosmalen J
van Dongen PW and

WM Dolmans (1994)
Tropical and

Geographical
Medlcme 46(1) II 13

PMR
(per /000)

HOSPITAL
POPULATION

350

COMMUNITY
980

TOTAL
SAMPLE

680

METHODOLOGY

OBJECTIVE
To compare pennatal mortaltty m home births (attended by a
tradItional birth attendant (TBA) or a relative) with hospital bIrths
attended by tramed medical personnel

SAMPLE
N=447 pregnant women (from hospItal and communities) N= 421
births with known outcome (n=12 stillbirths and n=17 early nconatal
deaths)

Hospital based sample N = 3 056 women (3174 deltvenes 2 929
hve 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 In five rural
VIllages In KWlmba dlstnct were documented Village selectIOn was
based upon consent of Village leaders and community members the
level of motivatIOn of Village health workers based m those VIllages
and distance to Sumve Dlstnct Hospital

Information on home deltvenes obtamed postpartum from a
structured questionnaire (admmlstered dunng mtervlews by TBAs)
Information on hospital based deltvenes was obtamed from a
questIOnnaire completed by the tramed delivery attendant Study
mvestlgators conducted fortnightly antenatal cllmcs m the Villages
Each woman received a standard Tanzanian antenatal card (whIch
documents maternal antenatal and mtrapartum nsk factors) durmg
her first antenatal VISIt

ClassIiicatlOn of pennatal mortahty was based upon the Standard
Pennatal Mortahty claSSIficatIOn for mternatlonal companson
(1976) which IS defined as all stillbirths and first week deaths of
mfants weight 1000g The authors noted that when birth weIght
assessment was not feasible a case was determmed 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 deltvenes 53%

Among pennatal deaths 76% home deltvenes

Women who deltvered at home SIgnificantly fewer years of schooling
than women who delivered m the hospital (p<O 01)

RISK FACTORS FOR PERINATAL MORTALITY
Pennatal mortaltty stratified for nsk level three times higher m home
births than m dlspensanes or hospItals

Among low nsk pregnancies pennatal mortaltty was five tllnes higher
for home deltvenes compared to institutIOnal deltvenes

DRs for other nsk factors not presented m the artIcle

CAUSES OF DEATH were not discussed expltcltly In the article
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COUNTRY

BAN(JlADr~H

SOURCE

Rahman S (1982)
Journalo/Troplcal

PedIatrIcS 28 163 165

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To assess the effect of tetanus toxoid unmumlatlOn and tradItIOnal bIrth attendants (TBAs) m the reduction of
neonatal mortahty m rural Bangladesh

STUDY DESIGN Commumty based prospecllve study

SAMPLE N= 2 482 mothers ofhve born mfants (subjects selected usmg sImple random sampling)

INTERVENTION Nme umons dIVIded mto three study groups
Groupl (n=713) Tramed TBAs (tramed m proper labor/dehvery procedures high risk screenmg maternal nutritIOn)
Group2 (n= 771) Tetanus TOXOId admmlstered to pregnant women
Group3 (n=998) Controls

(NOTE No additIOnal mformatlOn proVided on nature/duratIOn of the mterventlOn)

RESULTS Although tetanus tOXOid ImmUniZatIOn reduced the mCldence of tetanus neonatorum TBA trammg was found to be
more Critical m reducmg neonatal mortality due to respiratory distress syndrome and birth mJury TBAs also played a Critical role m
reducmg gastroenteritis and mfectlOns dUring the postnatal period

Neonatal mortality rates (per 1000) GROUP 1= 23 84 GROUP 2= 38 91 GROUP 3= 85 17
No differences were noted between study groups m terms of the median maternal age (approxImately 25 years)

LIMITATIONS Neither the study methodology nor the content of the trammg program were well explamed There was a
pOSSIble contammallon effect wlthm the control area
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COUNTRY

BOllVI4

SOURCE

ORourke K et al
(1995) An evaluatIOn of
the Impact of commumty
orgamzabon of women

on pennatal outcomes m
rural Bolivia

[accepted for publication
m Bulletm olthe Pan

American Health
OrgamzatlOn 1997]

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To assess the Impact ofcommumty orgamzabon of women on pennatal outcomes

STUDY DESIGN Case control studies conducted pre intervention (1988 1990) and post mterventlon (1991 1993) to IdentitY all
births pennatal neonatal and maternal deaths

For every death (I e case) two controls randomly selected from the population of mfants born dunng the same year and who
survIVed for at least 28 days

Pre test questIOnnaire admmlstered to 287 mothers (or othcr family members when the mothers could not be located) at home
(collected mformatlOn on soclOdemographlc charactensbcs obstetnc hIstory and details regardmg most recent childbirth) Same
quesbonnaIre admmlstered to a different sample of women durmg the post mterventlon phase

SAMPLE Pre mterventlon N=639 total births (I e controls + pen neonatal deaths) post mterventlon N=708 total births

INTERVENTION Women were taught how to IdentitY pnontlze and solve their health problems durmg four educational sessIOns
(three to four hours each) held m the commumty

RESULTS Pre mterventlon pen neonatal mortality 130 0/1 000 bIrths ThiS figure declined by 65% durmg the post mterventlOn
penod

Demographic charactenstlcs of the women from each of the two study periods were analyzed to ascertam whether changes m the
populations surveyed could explam Improvements m pennatal mortality However no stabstlcally slgmficant changes were
observed m maternal literacy language spoken or whether the house had a latrme or a dirt floor

The authors report a stabstlcally slgmficant Improvement m antenatal carc utilizatIOn (49% pre mterventlon vs 64% post
mterventlOn) and a statistically slgmficant declme m the percentage of births attended by TBAs (24 5% pre mterventlon vs 14 7%
post mterventlOn)

No statistIcally slgmficant differences m the tlmmg of newborn care at delivery (coded as attended Immediately vs attended after
placenta delivery) were observed between the two study periods (65 8% pre mterventlon vs 594% post mterventlon) However a
slgmficant mcrease m the percentage of mfants breastfed durmg the first year of life was observed (25 3% pre mterventlon vs
50 3% post mterventlon)

LIMITATIONS No control commumty was selected therefore the degree to which changes m mortahty may be attnbuted solely to
the mterventlOn (I e program Impact) cannot be assessed In addition the authors did not dlsaggregate pen neonatal mortahty mto
sbllblrths early neonatal deaths and late neonatal deaths

Methods used to IdenbtY/recrUlt women were not speCified nor were speCifics regardmg the types of faCIlitators or educatIOnal
techmques used
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E( UADOR

SOURCE

Sloan NL et al (1994)
The Lancet 344 782

785

SYNOPSIS OF THE INTERYENTION STUDY

OBJECTIVE To compare the effect of the Kangaroo Mother Method (KMM) with standard neonatal treatment 011 morbidity
growth and cost of care for mfants welghmg less than 2000g at birth

STUDY DESIGN (time frame between November 1991 and December 1992) Prospective randomized control tnal m a hospital
based populallon

SAMPLE N=275 mfants (experimental group n=128 control group n=147) InclUSIOn crltena smgleton mfant born at the ISidro
Ayora Maternity Hospital with (I) birth weight less than 2000g (2) no serious congel1ltal abnormalities or respiratory mfectlous or
metabolic dlsea~es (3) temperature between 36 5 and 37 0 degrees centigrade for the 24 hours prior to enrollment (4) acceptable
tolerance of food and (5) stable weight (I e among mfants with birth weights less than 1750 g no decrease m weight for at least 72
hours)

Each mfant (I) asSigned to either the experimental (KMM) or control (standard mcubator care) group usmg a Simple random
techl1lque
(2) followed up tor Sixth months

INTERVENTION Hospital nurses provldcd basiC trammg m the care ofLBW mfants for both study groups Mothers received
mstructlons on basiC hygiene and Immediate notification of hospital staff If the mfant exhibIted breathmg or feedmg problems
Mothers m the control group were mstructed about the mcubator or thermal Crib proper breastfeedmg techmques mamtenance of
warmth and how to arrange and mamtam the mfant s Crib after hospital dIscharge Mothers m the KMM group also received
breastfeedmg counseling and were taught how to keep the mfant close to their breast when feedmg and sleepmg The nursmg stall
repeated II1structlons and demonstratIons to each group on selected weekdays

Household VISItS were made when mothers did not brmg the mfants m tor scheduled ViSitS to determme Vital status The nurse
mtervlewer documented the mfant s condition feedmg practices and compliance WIth mstructlOns at each follow up cllmc VISit
Follow up VISitS also entailed climcal exammatlons and medical histOries

RESULTS InCidences of severe morbidities (m particular lower respiratory tract mfectlOns) were slgmficantly lower m the KMM
group compared to the control group

Because exclUSive breastfeedmg was strongly promoted m both study groups no differences m mfant feedmg patterns were
observed In addition there were no slgl1lficant dIfferences m growth mdlces Neonatal care costs were hIgher m the control group
due to the use of II1cubators Costs associated With the KMM were related to the greater amount of time spent 111 the cllmcs
Although KMM group consisted of women and mfants of lower SOCIOeconomIc status the mvestlgators noted no Slgmficant
dIfferences between the two study groups WIth respect to maternal health status Apgar scores and mfant size at birth or gestation

LIMITATIONS The mvestlgators used an unconventional defil11t1on of low birth weight In additIOn they only assessed neonatal
morbidity not mortahty and only made comparisons between mterventlOn and control groups not pre and post mterventlon
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INDIA

SOURCE

Kumar R (1994)
TransactIons ofthe

Royal SocIety of
TropIcal Medlcme and
HygIene 88159 160

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To assess the effect of a tramlng program on the resuSCItatIOn practices of tradItIOnal birth attendants (TBAs) m
Chandlgarh India

STUDY DESIGN (time frame 1989 1991) Study deSign not reported

SAMPLE N=80 100 TBAs underwent trammg

INTERVENTION The intervention entailed a contlnumg trammg program at four local Villages for one day per month Tramlng
sessions covered resuscitatIOn methods such as dramage of secretIOns phySical stimulation by flIcking at the soles of the feet
c1eanmg the mouth by a finger wrapped m gauze mouth to mouth breathmg cardiac massage and prevention of heat loss by
wrappmg the baby m multiple layers of cloth In addition 31 TBAs underwent advanced trammg m the use of the mucus extractor
and bag and mask ventilatIOn

EVALUATION METHODOLOGY Two tramed field workcrs made fortmghtly VISits to the Villages and checked local vital
registers to document bIrths InterViews were conducted with family members and/or TBAs who asSisted with the delivery and
detailed verbatim birth hlstones were taken for stillborn and asphyXiated babies Fresh stillbirths and asphyxiated babies were
dIagnosed by a panel ofexperts that reviewed the birth hlstones

Durmg the 18 month study penod TBAs aSSISted 937% (I 884 babies) de1tvenes with 30 resultmg m fresh stillbirths and 31 m
asphYXiated babies The author was unable to collect mfonnatlon on two of the stillbirths

FINDINGS TradItIOnal and modern resuscitation methods were used m 51 % ofcases modern methods only m 22% and
traditional methods only m 3% No resuscitation effort was made m 24% of cases Twenty one cases were attended by TBAs who
received advanced trammg and the bag and mask and mucus traps were used m 42 6% and 33 3% of cases respectively Warmmg
of the placenta and the use of omon JUice m the nose were more often performed among conventIOnally tramed TBAs

The author concludes that the trammg was effcctlve m altenng TBA practices

LIMITATIONS The study groups were not clearly defined In additIOn mformatlon on TBA resuSCitatIOn practices was obtamed
from family members which may be subject to recall biases
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COUNTRY

INIJfA

SOURCE

Daga SR et al (1993)
Indian Journal of

Pedlatrrcs 60 627 630

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To assess the ellecttveness of the anganwadl worker In bridging the gap between the dm and the health worker m
rural India

STUDY DESIGN (time frame 1988) Prospecttve study desIgn Methodology unclear

SAMPLE Unknown

INTERVENTION Anganwadl work.ers received m servIce trammg at monthly meetings and practtcal Instructton dUring field VISItS
wIth emphasIs on the preventton detectIOn and treatment of hypothermIa SpecIfic duttes Included ensuring borderhne
LBW/preterm Infants were kept warm at home and ensuring that very small mfants were referred to the hospItal

RESULTS SurvIval of neonates/mfants and overall Men performance Improved dUring the study period ThiS effect was
sustamed two years post mterventton Infant mortahty decreased from 145 7 per 1000 m 1986 87 (pre interventIOn) to 45 I per 1000
In 199091

BIrth regIstratIOn also Improved dUring the study period In addltton more benefiCiaries for ImmUOlzatlon were Identtfied

LIMITATlONS The study methodology IS not well explamed In addItion the authors dId not select mterventlon and control
groups to assess program Impact
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COUNTRY

INDIA

SOURCE I SYNOPSIS OF THE INTERVENTION STUDY

Daga SR (1989) Journal IOBJECTIVE To reduce neonatal mortality through the use of simple low cost interventIOns
of BIOSOCIaI SCIence
(suppllO) 127 136 STUDY DESIGN Unknown (methodology not stated 10 article)

SAMPLE Unknown [Implemented at the neonatal mtenslVe care UOit at the Institute ofChild Health (Bombay India)]

INTERVENTION Thcre were four malO features of the mterventlOn (I) proVIsion ofwarmth through inexpenSIve room heaters
(2) mother s mIlk as the sole source ofnutntlon (3) mother s participation In the care of the baby (4) minimal handlmg dnd
mlmmal InterventIOns (after Imtlal stahlhzalton of the Sick mfant)

There were also SIX supportIve aspects of care (a) estdbhshment of a warm cham (starting from labor room) (b) stablhzatlOn of
nursel) admiSSIons (c) estabhshment of permataI audit seSSIOns (d) development of management schedules for the common
problems of respiratory distress asphYXia etc (e) teach109/tram109 of staff nurses at neonatal umt and on the labor ward and (t)
use of postnatal care ward as an mtermedlate care umt

Babies ofsfmllar weight age and health problems were kept 10 the same cubIcle Adequacy of temperature 10 the cubicle was
assessed Via rectal temperature and color/warmth of the sole of the foot

RESULTS The author observed a highly slgmfieant deehne between 1978 79 and 1980 m total and birth weight speCific mortalIty
(percent mortality for mfants <1000g=84 6% m 1978 79 versus 50 0% 10 1980 10DOg 1250g= 71 4% 10 1978 79 versus 62 5% 10
1980
1260g 1500g=66 6% 10 197879 versus 13 6% 10 1980 1510g 2000g=6 9% 10 1978 79 versus 6 0% 10 1980 >200Dg=4 5% 10
1978 79 versus 8 4% 10 1980) The author also notes that dechnes were particularly eVident 10 mortahty after the first 72 hours of
hfe [Note however that percent mortahty actually mcreased among mfants In the highest birth weight category 1

Use of the mothers nursmg skills allowed health personnel to attend to Infants who reqUIred the most medIcal attentIOn Nursery
stay (In days) was reduced across all birth weIght categones

No new eqUIpment Instruments furmture or staff members were added and the mterventlon proposed In thiS artIcle was cost
effective

LIMITATIONS The study mcthodology was unclcar No companson group was used to evaluate cffect ofmterventJon on neonatal
survIval Infant mortalIty not neonatal mortalIty mdlcators were presented
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INIJIA

SOURCE

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

[B]94 277 280

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To assess the Impact of anaemia prophylaxIs durmg pregnancy on maternal haemoglobm serum femtm and mfant
birth weIght

STUDY DESIGN (time frame 198788) QUasI expenmental study design (methodology IS unclear)

SAMPLE N=418 pregnant women at 16 24 weeks of gestatIon recrUIted from SIX subcentres of Baranasl dlstnct

Three subcentres randomly designated as the study group remammg three assIgned to the control group
ComparabIlity In terms ofsoclOecononuc status (as measured by per capIta Income) panty status and age dlstnbutlOn between the
two groups

INTERVENTION Pregnant women received physIcal and anthropometnc exammatlOns to IdentitY possible complications that
may have a negative Impact on pregnancy outcome In addition the women were subJccted to blood tests m order to determine
haemoglobin levels Women with levels <7 0 gldl were treated and excluded from the study

The study group recclved 60 mg Iron supplements and 500 ug folic aCid supplements (total number of tablets received 100 per
woman over a 100 105 day penod) on a dally basIS

RESULTS Baseline dIfferences In haemoglobin and anthropometnc measures between the study group and control group were not
statistically slgmficant However 100 day Iron supplementation produced a highly Significant Increase In haemoglobin and serum
ferntln levels Increased maternal haemoglobin and serum femtln due to supplementation was aSSOCiated with hIgher Infant birth
weight (2 88± 0 41 kg In study group vs 2 59 ± 0 34 kg among controls)

LIMITATIONS Premature Infants were excluded from the study despite their mcreased likelihood of mortality The authors did
not investigate the Impact of supplementatIOn on mortality They also dId not address the role of the Increased medical surveillance
dunng the antenatal penod on the outcome of study participants
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MALAWI

SOURCE

Steketee RW ct al
(1996) American

Journal of Tropical
Medlcme and Hygiene

55(1) 3341

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To compare the efficacy of two anttmalanal drugs Chloroqume (CQ) and Melloqume (MQ) m preventmg LBW due
to prematurity and IUGR

STUDY DESIGN (lime frame 1987 1990) Non randomized cllmcal tnal

SAMPLE N=I 766 live born smgletons with known birth weight born to women enrolled at four antenatal cllmcs m central
Mangochl Dlstnct MalaWI

INTERVENTION DUring her first VISit each woman was systematically assigned to one of four treatment regimens (I) CQ 25
mg over two days 30 mg weekly (2) CQ 25 mg over two days repeated every four weeks (3) CQ 300 mg weekly (4) MQ 750
mg as a smgle dose 250 mg weeldy All women who made their first antenatal VISit on the same day were assigned to the same
prophylaxis regimen

Each dose of the study medlcattons was given either at the cllmc or at home (If the woman missed her cllmc VISit) under the
observatIOn of study personnel Women were momtored durmg the last SIX weeks of their pregnancies

RESULTS MQ was more effectIve m treatmg placental malana mfectton than CQ (1 e MQ prophylaxIs demonstrated a
statistically slgmficant protective effect agamst LBW) particularly durmg high malaria transmiSSion season ThIS relattonshlp
persIsted when contrailmg for parity mfant sex HIV status and maternal weight

Mean birth weight wlthm the sample was 2 905 ±461 g LBW II1cldence was 16 8% Thirty four percent of LBW mfants were
preterm LBW and 66% were IUGR LBW 69% of the enttre sample were preterm and 82 6% of these preterm mfants were of
LBW

The proportion of LBW was 12 5% among babies born to women on MQ compared to 15 5% among babies born to women on CQ
Effecl1ve malana preventton was asSOCiated with a 5 14% decrease m the risk ofLBW and 30% n:ductlOn 111 preventable LBW

Babies whose mothers had placental malana were I 7 tImes more likely to be LBW
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COUNTRY

MLXICO
(MfXI( 0 CITY)

SOlllH AI RICA

SOURCE

Cona Soto IL et al
(1996) InlernatlOnal
Journalfor Quality In

Health Care 8(1) 13 28

Ward HRG et al (1995)
South Afncan MedIcal
Journal 85(3) 147 50

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To assess the effectiveness of antenatal care (ANC) m preventing IUGR and LBW due to preterm dehvery (PO) In
MeXICO City

STUDY DESIGN (time frame 1984) Hospital based case control study

SAMPLE N=I 395 births (n=654 controls n=503 IUGR babies and n=238 LBW due to pretenn delivery)

INTERVENTION NOTE No mterventlon was admmlStered but thIS study liaS mcluded to eramme the potential effectIveness of
ANC m the preventIOn ofIUGR preterm delIvery and ultImately pennatal mortaltty Antenatal care was assessed for both ItS
frequency and content

RESULTS Women with an Inadequate number of ANC VISits had 63% greater odds oflUGR than women who received an
adequate number of VISitS Content of ANC demonstrated no Independent effect on IUGR prevention WIth respect to nsk ofpretenn
dehvery poor content of ANC was associated with an almost two fold Increase In nsk With respect to frequency of VISItS I I% and
9% reductIOns were associated with an adequate number of ANC ViSitS for IUGR and PO respectively

89% of the sample sought at least one antenatal consultation 75% of mothers receIved ANC that was deemed good 10 terms of
content

The authors also note that 18% of preterm births could be prevented through the Implementation of the followmg SIX procedures
during ANC VISitS (I) measurement of blood pressure (2) assessment of height (3) assessment of weight (4) urme samples (5)
blood samples and (6) pelVIC examinatIOn

OBJECTIVE To evaluate the role of the IdentificatIOn Cause and AVOidable Factor (ICA) Solution method of permataI audit (a
component ofa pennatal mortahty mterventlon 10 Port Elizabeth South Afnca)

STUDY DESIGN (tIme frame two years January 1991 through December 1992) Hospital based retrospective study (pennatal
audit)

SAMPLE N= I 1 660 dehvenes 10 year one ofthe study N= 10 925 dehvenes durmg year two of the study (0= I 060 pennatal
deaths over the study penod)

Rural referrals not mcluded 10 the sample

INTERVENTION The IOterventlOn IS not speCified but the purpose of the article was to demonstrate that the pennatal audit
Identifies areas amenable to IOterventlon which 10 tum may become targets of speCific IOterventlons

RESULTS The major areas Identified by the ICA method as pOSSIble targets of interventIOn were Intrapartum asphYXia
mtrapartum trauma and mfectlon (10 particular syphilis) Appropnate IOterventlon (not speCIfied In the article) lowered the
pennatal mortality rate by 23% ThiS reductIOn was found to be statistIcally slgmficant

LIMITATIONS Although thiS study presents eVidence that suggests that the leA Solution method faCIlitates a reductIOn In
pennatal mortality It does not Identify the components of appropnate IOterventlon In addition speCifics regardlOg the audit are
absent from the article and completeness of medical records was not assessed
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COUNTRY

SomH AI RIC A

SUDAN

SOURCE

Wilkinson D (1991)
South Afncan MedIcal
Journal 79(4) 552 553

Ibrahim SA et al (1992)
InternatIOnal Journal of

Gynecology and
Obstetrics 39 117 122

SYNOPSIS OF THE INTERVENTION STUDY

OBJECTIVE To present eVidence for a reduction In aVOidable perinatal deaths through the introductIOn of vanous interventIOn
strategies

STUDY DESIGN (time frame seven months In 1989) InstitutIOn based prospective study

SAMPLE N=2 193 consecutive hospital/clinic births (n=90 pennatal deaths)

INTERVENTION This article lacks an exphclt diScussIon of the interventIOn However the authors report that strategies
Included development ofa community obstetriCs gUIde midWifery training In neonatal resuSCitatIOn proper procedures In blood
collectIOn and management of pregnancy complicatIOns such as anemia Perinatal audits were also employed In thiS study though
specifics regarding thiS component are unclear

RESULTS Pennatal mortality was reduced by approXimately one third dunng the study period (from 60 per 1000 to 41 per 1000)

LIMITATIONS The study methodology IS not well explained The author also made no statement regardmg whether reductions
may be attributed to speCific activIties versus a constellation of services

OBJECTIVE To assess the role of the Village midWife In detecting high risk pregnancies and newborns (measured speCifically In
tenns of Impact on perinatal neonatal and maternal mortahty)

[VII/age midwife a woman usually Illiterate who IS nommated by her commuml) to receive specwhzed mldllifery skills and
attends mIdwifery schoolfor one year to receive certificatIOn to practice domiCIliary mIdwifery]

STUDY DESIGN (tlDle frame 1985 1988) Community based prospective study

SAMPLE N=6 275 dehvenes mOnitored over a three year period

INTERVENTION The main thrust ofthe intervention was to upgrade skills of Village midWives Via In service trammg (initiated
dUring second year of the study) Other aspects of the intervention Included estabhshment of weekly Village midWife chnlcs
estabhshment of a system of referral from the midWife to the rural/central hospital mstructIon In maternal and mfant anthropometnc
measurement detection ofanemia edema Involvement of Village midWives m ImmUnization ORT and health education actiVIties
regular meetings With the research team (content ofmeetmgs not speCIfied) SpeCifics regarding midWifery training are not stated In

article

RESULTS The authors observed a 25% reduction m poor pregnancy outcomes (e g late fetal deaths neonatal deaths abortIOn
(not speCified In article whether spontaneous or Induced or both) m the third year of the study relative to first two years of the study
and 28% of mothers who expenenced a stillbirth or neonatal death also experienced adverse outcomes for the prior pregnancy

LIMITATIONS The authors did not randomize subjects and no control group was selected As a result the degree to which
reductions In pennatal mortality may be attnbuted solely to the interventIOn IS questIOnable
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COUNTRY

Z4MHlA

SOURCE

Hlra SK et al (1990)
GeNltourmary Medlcme

66 159 164

SYNOPSIS OF THE INTERYENTION STUDY

OBJECTIVE To assess the effectiveness of new health education methods and prenatal syphilis screemng m reducing adverse
prcgnancy outcomes

More specifically (I) demonstrate new educatIon methods elicIting antenatal (ANC) attendance by the 16th week of gestation
among 75% of attenders (2) Implement/evaluate prenatal syphilis screemng by a) performmg screemng on all attenders at first
VISIt and again during third tnmester and b) effectively treatmg all seropositIve women and their partners (3) demonstrate sustamed
Improvements m pregnancy outcome (one year after program Implementation)

STUDY DESIGN (hme frame mterventlon phase=February 1986 through January 1987) Institution-based two group pretest
posttest study design

Study group three penurban health centers m Lusaka (each WIth populatIOn N=20 000)
Control group three comparable penurban health centers (all of comparable m size and SOCIOeconomIc status)

SAMPLE Target population prenatal care attenders
(Durmg pre mterventlon phase 150 women from each ofthe SIX centres recruIted when they presented tor dcllvery at the Unrverslty
Teachmg Hospital Durmg the post tnterventIon phase 806 women from the three study centres and I 274 women from the three
control centres recruited)

INTERVENTION New methods of health educatIOn mmed at Improvmg early attendance dunng pregnancy were directed at the
three mterventlon sItes On site syphilis screenmg was performed tWice durmg pregnancy and all seroreaetlve women and their
partners received treatment

RESULTS Investigators observed an Improvement In the percentage ofANC 1Il1tlatlOn before the 16th week of pregnancy (94%
to 425%) though thiS Improvement was far below the study objective of 75%

Adverse pregnancy outcomes attnbutable to syphilis reduced to a rate of28 3% m the mterventlOn group compared With a rate of
72 4% for adverse outcomes at control centres (dIfferences were highly statIstically slglllficant)

Cost ofprenatal screentng= US$O 60 Cost of avertmg each adverse outcome= US$12


