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RESUME

L'utilisation des taux de mortalité globale et de leurs changements pour évaluer ou planifier
les programmes de santé maternelle et infantile est illusoire car trop imprécise. La thése
présentée ici est que la mortalité par cause apporte des résultats nettement plus intéressants,
et a plus forte raison si elle est aussi présentée par groupes d'dge et par sexe. Elle est
cependant plus difficile a mesurer, et nécessite un systéme indépendant de surveillance
démographique, incluant le relevé des causes de déces par une nouvelle méthode appelée
"autopsie verbale".

Un tel systeme a été mis au point et essay€ par 1'auteur a Matlab, au Bangladesh, de 1985
al991. 11 a fait 1'objet de nombreuses publications dans des revues de santé publique
internationales, dont 13 sont présentées dans ce travail, mettant 1'accent sur les applications
de la méthode pour la planification et 1'évaluation des programmes de santé maternelle et

infantile.

L'environnement et le cadre général du Projet de Santé Maternelle et Infantile de Matlab
sont d'abord résumés, avec la description du systéme de surveillance démographique et du
relevé des causes de déces. Le systtme de détermination des causes de déces par

1' "autopsie verbale" est détaillé dans une publication de méthodologie.

L'extension de la méthode a quelques causes spécifiques de mortalité infantile
(complications de la période périnatale, maladies diarrhéiques) est détaillée pour montrer
I'importance relative et absolue de chaque groupe de maladies dans la communauté

concernée.

Puis les applications de la méthode sont présentées et discutées en quatre catégories:
- celles qui permettent de guider le processus de décision pour des interventions

spécifiques,



- celles qui permettent d'évaluer 1'effet d'interventions ciblées sur la mortalité spécifique
correspondante,

- celles qui permettent de selectionner des stratégies d'actions de santé maternelle et
infantile,

- et celles qui permettent des comparaisons internationales.

Enfin, au vu des bons résultats obtenus dans la zone d'essai de Matlab, les conditions
d'application de la méthode a d'autres circonstances sont individualisées et analysées, a
savoir:
- I'indépendance du systéme de surveillance démographique,
- la plus grande prudence dans l'extension de la méthode aux zomes géographiques
étendues ou a 1'échelle de pays entiers,
- la considération des ressources, tant financieres qu'humaines,
- la nécessité de valider, au moins sur des échantillons,

I'impossibilité d'appliquer la méthode dans les régions endémiques de maladies
asymptomatologie non spécifique, comme le paludisme,

- la nécessité, malgré les difficultés, de standardiser.

Il est conclu qu'au vu des restrictions énumérées ci-dessus, 1'utilisation de la mortalité par
cause pour la planification des actions de santé maternelle et infantile est une méthode qui
peut et doit étre étendue, mais que les applications de la méthode dans un but d'évaluation
doivent rester limitées & un petit nombre de centres de recherche en santé publique ou a des

zones pilotes.




I. INTRODUCTION

Un des outils classiques de la santé publique pour évaluer I'effet d'interventions tant
préventives que curatives est l'examen des taux de mortalité, soit dans une méme
population avant et apres 1'intervention, soit dans deux populations comparables ayant regu
ou non l'intervention.

Dans les pays développés, ou la mortalité est relativement facile a mesurer, y compris la
mortalit€ par catégories de causes de décés, on utilise depuis longtemps les taux de
mortalité spécifique par cause pour évaluer les interventions spécifiques de telle ou telle
maladie.1-2 En revanche, dans les pays en développement, on en est longtemps resté au
taux de mortalité globale, se contentant de la restreindre a des groupes d'4ge et/ou de sexe,
par exemple la mortalité infantile3, ou infanto-juvénile#, ou la mortalité des femmes en age

de procréer.

Les efforts déployés depuis quelques décades par les organisations internationales (OMS,
UNICEF, CIE) et les gouvernements des pays en voie de développement pour améliorér la
santé des meres et des enfants appellent des évaluations.

Aprés de nombreux essais des stratégies de survie des meéres et des enfants (GOBI,
Maternité sans Risque), et avant de les promouvoir monolithiquement pour 1'ensemble du
monde, il est justifié d'en évaluer les divers composants, en particulier par 1'analyse de

leur effet sur les mortalités spécifiques.5,6,7

L'objet de cette thése est de montrer qu'a l'aide d'une nouvelle méthode on peut
raisonablement détailler 1'analyse des causes de déces des méres et des enfants dans les
pays a ressources limitées, sans disposer d'un arsenal trés sophistiqué, et ainsi utiliser la
mortalité spécifique par cause, combinée avec la mortalité spécifique par 4ge et parfois par

sexe, pour planifier et évaluer les programmes de santé maternelle et infantile .



La méthode dite d' "autopsie verbale" utilisée a cet effet a été testée & Matlab, la zone pilote
du Projet de Santé Maternelle et Infantile et de Planification Familiale mise en place par le
Centre International de Recherche sur les Maladies Diarrhéiques du Bangladesh (connu
sous le sigle d'ICDDR,B en anglais). 8.9

L'auteur de cette thése a été de 1985 a 1990 le Directeur du Projet de Matlab, et le
principal investigateur des activités de recherche entreprises pendant cette période. Son
objectif était d'apporter un regard critique sur les stratégies globales de survie des méres et
des enfants pronées par les organisations internationales. Pour ce faire il fallait d'abord
développer la méthode de relevé des causes de décés par 1'"autopsie verbale" et 1'appliquer

aux principales causes de décés des meres et des enfants dans la région de Matlab.

Les résultats des travaux sur ce théme ont été publiés dans des revues de santé publique
internationales entre 1988 et 1993. Le présent ouvrage est le résultat d'une progression de
recherche sur les applications de la méthode dans la planification et 1'évaluation des
programmes de santé maternelle et infantile. Cette progression est scientifiquement
documentée par une syntheése de treize publications, parues depuis 1991, qui sont

intégralement reproduites.

L'environnement et le cadre général du Projet de Santé Maternelle et Infantile de Matlab
sont d'abord résumés, avec la description du systéme de surveillance démographique et du
relevé des causes de décés par 1'"autopsie verbale" (une publication de méthodologie,
symbole "M1", référence 22).

L'extension de 1a méthode a quelques causes spécifiques de mortalité maternelle et infantile
est ensuite détaillée pour montrer 1'importance relative et absolue de chaque cause de déces
dans la communauté concernée (trois publications epidémiologiques, appelées "M2",

référence 28, "M3", référence 29, et "M4", référence 30).



Puis les applications de 1a méthode sont présentées et discutées en quatre catégories:

- celles qui permettent de guider le processus de décision pour des interventions spécifiques
(deux publications guides, appelées "G1" et "G2", références 32 et 37),

- celles qui permettent d'évaluer 1'effet d'interventions spécifiques sur la mortalité
spécifique correspondante (quatre publications d'évaluation, appelées "E1" a "E4",
rétérences 41,44,47,52),

- celles qui permettent de selectionner des stratégies d'actions de santé maternelle et
infantile (deux publications de stratégie, appelées "S1" et "S2", références 60 et 64),

- et celles qui permettent des comparaisons internationales (une publication de comparaison

internationale, "C1", référence 86).

Enfin, au vu des résultats obtenus dans la zone d'essai de Matlab, les conditions
d'application de la méthode a d'autres circonstances sont individualisées et analysées, les

problémes de validité, de validation, et de standardisation sont soulevés, avant de conclure.




II. ENVIRONNEMENT: LE PROJET DE SANTE "
MATERNELLE ET INFANTILE DE MATLAB

Matlab est un district rural du Bangladesh, situé a 45 km au sud-est de Dacca la capitale,
dans la plaine inondable du delta du Gange. Caractéristique de la majorité du Bangladesh
rural, la région de Matlab est hyper-peuplée, avec une densité proche de 800 habitants par
kmZ2, un indice synthétique de fécondité de six enfants par femme, mais aussi une mortalité
infantile de plus de 120 pour 1000. La population presque exclusivement rurale vit d'une
agriculflre de subsistance dominée par le riz, complémentée par les légumineuses et les
produits de la péche. La situation socio-économique est précaire, avec un revenu annuel
per capita de moins de 200 dollars US et un taux d'alphabétisation des femmes de moins de

20 pour cent.

Matlab est le siege du systeme d'étude et de surveillance de population le plus vaste du
monde en développement, et sur la période la plus longue. Plus de trois cent chercheurs
appartenant aux disciplines biomédicales, démographiques et anthropologiques se sont
succédés a Matlab, testant leurs hypotheses dans les domaines des maladies diarrhéiques
(choléra surtout), de la santé maternelle et infantile, de la planification familiale, de la

dynamique des populations, etc...
LE SYSTEME DE SURVEILLANCE DEMOGRAPHIQUE DE MATLAB

Depuis 1966, le Centre International de Recherche sur les Maladies Diarrhéiques du

s

Bangladesh (ICDDR,B) a établi et maintenu un systtme de surveillance dé
dans la zone de Matlab, comprenant des recensements périodiques et 1'enregistrement de

1'état civil (naissances, déces, mariages, migrations),lo’11



Ce systéme de surveillance démographique, pendant la période couverte par la présente
étude, s'appliquait & une population totale de 200.000 habitants, divisés en deux zones
presque €gales: la zone de traitement et la zone de contrdle ou zone de comparaison.

La zone de traitement, elle-méme divisée en quatre sous-zones ou "blocs", était le siege de
la plupart des interventions appliquées par 1'ICDDR,B, tandis que dans la zone de contrdle
ne s'appliquaient que les services de santé réguliers du gouvernement.

Dans les deux zones, des agents de santé communautaires visitent chaque foyer deux fois
par mois pour mettre a jour le registre familial, dans lequel sont notés les naissances ou
interruptions de grossesse, les décés, les mariages et séparations, et les migrations. Les
informations sont enregistrées dans les livres au bureau central de Matlab, et vérifiées sur
le terrain par des assistants qui vont interroger les familles sur les circonstances des
éveénements rapportés. Toutes les informations sont codées et saisies sur les ordinateurs du
bureau de surveillance démographique, puis encore vérifiées par des superviseurs. Le
systeme permet donc le calcul des ages exacts, au jour prés, pour toutes les personnes nées
dans la zone de surveillance démographique depuis le début de la surveillance, c'est-a-dire
depuis 1966. Pour les personnes nées en dehors de la zone ou avant 1966, les dges sont
déterminés a 1l'année preés par référence a des éveénements historiques, religieux ou

coutumiers.

La bonne marche de ce systtme repose sur une longue et patiente collaboration entre les
villageois et les agents de surveillance démographique, eux-mémes issus des villages

considéreés.

Le systtme de surveillance démographique produit chaque année une compilation des
éveénements démographiques, en valeur absolue et sous forme de taux, dont le suivi permet

une étude des tendances dans le temps.12

A l'intérieur de la zone de traitement, un systéme d'enregistrement continu des divers

services de santé maternelle et infantile et de planification familiale (le RKS ou "Record



Keeping System") était assuré par les 80 auxiliaires de santé communautaire (CHWs ou
"Community Health Workers") a 1'occasion de leurs visites bimensuelles dans chaque foyer

de leur circonscription.

10



III. LA METHODE DE DETERMINATION DES
CAUSES DE DECES DANS LE SYSTEME DE
SURVEILLANCE DEMOGRAPHIQUE

A Matlab comme dans beaucoup de pays en développement, la plupart des déces ont lieu
adomicile, sans rapport médical, et les autopsies sont rarissimes. La determination des
causes de décés doit se baser sur une autre source d'information, la description des
symptomes et évenements ayant précédé la mort par les proches y ayant assisté. Cette idée
fut introduite par Biraud13, et fut suivie par I'OMS qui produisit les premiéres listes de
causes de décés non médicalisées.14-18 La cause "la plus probable” est déterminée d'apres
1'analyse, par des médecins, des circonstances du décés recueillies par des non-médecins.
Le terme "autopsie verbale" a été proposé par Kielmann et Taylor. 19

La méthode d'autopsie verbale a été utilisée dés 1979 2 Matlab,20,21 mais elle a été
fondamentalement révisée, raffinée, formalisée, et systématisée en 1985-86. Les détails de

ces révisions sont dans la publication méthodologique "M1 "22

Les principales améliorations portent sur les point suivants:

- les formulaires de recueil des circonstances du décés ont un large espace pour l'écriture
de la description verbatim par 1'agent lors de la visite a domicile,

- les agents et leur superviseurs ont regu une formation supplémentaire, en particulier pour
la transcription "naive", en langue locale, sans traduction, des déclarations faites par les
proches,

- les mémes agents ont recu l'instruction de ne pas "interpréter” les déclarations, en
particulier de ne pas affecter un code sur leur formulaire,

- l'interprétation et 1'affectation du code sont faits par les médecins (ou assistants
médicaux), lors de la lecture ultérieure des notes prises sur le terrain,

- en cas de renseignements insuffisants, un autre agent est envoyé au domicile du défunt

pour recueillir plus d'informations,

11



- la liste des codes utilisables a été allongée et détaillée, permettant plusieurs combinaisons
de causes, en particulier les combinaisons de causes primaires et de causes sous-jacentes,

- les résultats sont présentés annuellement sous forme de tables trés détaillées par groupes
d'age, par sexe, et par cause,

- quelques essais de validation ont été faits, sur des échantillons, quoique la validation soit
en général rendue trés difficile par 1'absence de standard de référence (autopsie réelle).

- enfin des procédures spéciales, encore plus détaillées, ont été appliquées pour les causes
de déces chez les femmes en age de procréer (en raison de la fréquence des complications
obstétricales), et chez les nouveaux-nés (en raison de la fréquence particuliére du tétanos

néonatal).

12
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ABSTRACT

Assessment of cause of death is an essential tool for identifying public health
priorities and for (;valuatjng health interventions. Few field study areas have
been covered by demographic surveillance systems comparable in size, level of
completeness, and duration to Matlab, the study area of the International Centre
for Diarrhoeal Disease Research, Bangladesh. Procedures to detect and report
vital events have not changed in 18 years. Procedures to assess cause of death,
however, have been modified in 1986, in an effort to improve quality and
reliability, by incorporating' medical judgement in the interpretation of a‘va.ilable
information. The paper presents these modifications in detail, to serve as a
reference for researchers using the Matlab cause-specific mortality data.

Attempts to validate the modified verbal autopsy method are also reviewed.
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1. INTRODUCTION

Documentation of cé.uses of death has contributed to the progress of knowledge
in epidemiology and public health (Hakulinen et al. 1986, Ewbank 1984, Lopez
1990). It allows assessment of the health status of a population, assignment of
health priorities, study of time-trends of mortality from specific causes, and
evaluation of health interventions. Such a documentation is a common practice in
developed countries, where most deaths occur in a medical environmfent and
post-mortem autopsies are both feasible and culturally acceptable.

In developing countries, however, most deaths occur in the home with limited
or no medical attendance, and post-mortem autopsies are rarely possible. The
assessment of cause of death must rely on an alternative source of informationi.e.
the description of symptoms and events preceding death by relatives who have
attended the event.

The idea of assessing the cause of death trough an analysis of symptoms and
events collected by lay reporters was introduced by Biraud in the 1950s (1956).
It was later formalised, with the production of the first list of causes of death to
be used through lay reporting of symptoms preceding death (WHO 1978). The
term "verbal autopsy", first proposed in Narangwal (Kielmann et al. (1983),
refers 1o a method of retrospective interview of individuals who have attended a
death and can describe what happened during tﬁé few hours, days or months
preceding death. A most likely cause of death is then inferred from the sequence
and combination of symptoms and events reported.

Verbal autopsies have been used in a few primary health care projects
concerned with research and evaluation of health services in India (Kielmann et
al. 1983), in Bangladesh (Chowdhury et al. 1980, Chen et al. 1980, Islam et al.
1982, Zimicki 1986), in South America (Puffer & Serrano 1973, Mata 1978), in
Senegal (Garenne & Fontaine 1986), in Kenya (Omandi-Odhjambo et al. 1984), in
The Gambia (Alonso et al. 1987).

The purpose of this paper is to present detailed documentation on the modified
methods to assess cause of death introduced in 1986 in Matlab, one of the field

research areas of the Intermational Centre for Diarrhoeal Disease Research,
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2 Introduction

Bangladesh (ICDDR,B). The methods to detect vital events and to assess cause
of death prior to 1986 in the Matlab Demographic Surveillance System (DSS) have
been described elsewhere (Ruzicka & Chowdhury 1978, D'Souza 1985, Zimicki et
al. 1985). A study based on improved methods to assess the causes of infant
deaths in 1982-83 in Matlab was conducted by Bhatia (1989), but these improved

methods were not formally incorporated in the DSS.

2. METHODS

2.1 Study area and background information

In 1963, the Cholera Research Laboratory, involved in epidemiological studies of
diarrhoea and cholera vaccines, established its field station in Matlab, a rural
subdistrict 50 km southeast of the capital, Dhaka. Population counts were
required for those studies and the first demographic surveillance system was
established in 1966, combining periodic censuses and longitudinal registration of
births, deaths, migrations (since 1966), and marriages (since 1975). The study
area, initially covering a population of 260,000, was reduced in 1978 to 175,000,
distributed in 149 villages. Itis located in a low-lying deltaic region, regularly
flooded, with littleinfrastructure and poor commur}ic;aﬁons , mostly by waterways.
In 1986, the total population under surveillance was 188,000, population density
was approximately 750 per sq km, total fertility 6 per woman, and infant mortality
98 per 1000 live births. One-half of the area under surveillance was covered by
a Maternal and Child Health - Family Planning (MCH-FP) Project implemented
since 1977 by the ICDDR,B, while the other half was covered by the Government
of Bangladesh health services only (see map in Figure 1).

Under the DSS, 110 female community health workers (CHWs), literate married
women mostly from influential families, visit each household of their village
fortnightly to record vital events. Living in the village and having a limited
population to survey (1000 to 3000), they are unlikely to miss events. They

report these vital events to their male supervisors (health assistants), and within
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an average of 6 weeks (2 to 10), accompany them to the houses where the events
were detected. During these visits, they interview relatives and the male health
assistant completes forms with details of the events. There are specific forms for
births, deaths, migrations and marriages. All of them contain village, family and
individual identification codes as well as socio-demographic information such as
date of birth, date of the event, sex, place, doctor consulted, details of the

event. Annexes 1 to 3 show samples of old and new death forms.

2.2 Lay reporting of inforx‘nat'lon concerning deaths

Frequency of field visits to detect vital events and supervisory procedures in the
demographic surveillance have remained unchanged since 1978. Training of field
staff and structure of death forms, however, have been modified in 1986, to give
more importance to the description of symptoms and events preceding death. A
large portion of the guidelines used to train field staff was borrowed from the
study conducted by S. Bhatia (1989).

Of the 16 male health assistants and their 10 supervisors (senior health
assistants) in charge of interviewing families and filling death forms, only 2 had
actually received a formal health training prior to joining fhe project. Prior to
1986, they were allowed, and encouraged, to propose their own diagnosis of the
cause of death, taking into account their individujal. background experience, and
there was no system to check this diagnosis. Space for writing symptoms was
limited to 3 lines on the death form, and only a few signjficant words were written
most of the time. In uncertain cases, the description was longer, but
unstructured and biased with personal interpretation, and scattered with
sometimes inappropriate medical terins . Writing was mostly in English, with many
inaccurate, redundant or meaningless expressions.

These staff were reirained during 2 initial sessions at the beginning of 1986,
followed by refresher sessions once a year. The training focused on the need to
accumulate relevant information, as precise as possible, on timing, duration and
gradation of each of the symptoms preceding death. Aithough lists of relevant
questions were proposed during the training, adapted to the particular age

and/or sex group of the deceased person, health assistants were not encouraged
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to apply all questions in all cases, but rather to use judgement and concentrate
on logical sequences. Only after exhausting a particular logical sequence were
they instructed to change subject and ask complementary questions. Interviews
were in colloquial Bengali, and interviewers were asked to write descriptive
statements in Bengali, preserving local idioms and refraining from approximate
translations. The space left for writing was increased from 3 to 12 lines, and
additional space was provided on the back of the forms if needed. A sample of a
completed revised death form is shown in annex 3, and written instructions to

health assistants are shown in annex 4.

2.3 Interpretation of cause of death
Another change in the design of death forms was the removal of the list of codes
for cause of death. This list, previously present, could have biased the
diagnosis by "forcing" it into a fixed set of choices. Instead, health assistants
were asked not to indicate their own diagnosis. They were also asked not to
write the age at death as calculated in order to reduce the risk of miscalculations.
Exact ages were calculated and checked later during computer data entry.
Death forms, once completed in the field, were taken to the central office and
read by medically-trained staff. During the first year of the modified procedure, -
1986, each death form for children under five years of age was reviewed by a
panel of 3 physicians randomly selected from a list of 10 physicians involved in
health projects in Matlab. Each of these physicians was experienced in the local
health terminology. They were asked to make a diagnosis based on the available
information, or to return the forms with requests for additional information if it
was felt impossible to make a diagnosis with reasonable confidence. Diagnoses
were to be written in full, with primary and underlying causes if necessary, on
separate forms. On reviewing these forms, medical diagnoses were compared and
majority rules were applied, i.e. if three or at least two physicians agreed, their
diagnosis was retained. If the three disagreed, death forms were returned to the
field workers for supplementary information as requested, and then reinserted
in the system. This initial procedure involving physicians was found time-

consuming and difficult to sustain as a routine. It was therefore replaced after
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2.3 Interpretation of cause of death 5

the first year by a simpler and more sustainable one: interpretation of cause of
death information was assigned to a medical assistant recruited and trained for
this purpose. (The selected candidate had 3 years of formal medical training and
3 years of practical experience in rural areas). Involved in assigning primary
and underlying causes of death full-time, this medical assistant also had to go to
the field to collect additional information when required, and to code the cause of

death. Instructions for coding are shown in annex 5.

2.4 Coding and classification
A single 3-digit code was to be selected from a list of 97 possible codes, derived
from the "basic tabulation list" of the WHO International Statistical Classification
of Diseases, Injuries and Causes of death (WHO 1977). Many of the codes
proposed by the WHO basic tabulation list were not retained because they would
be irrelevant in the context of lay reporting. On the other hand, new codes were
introduced to account for frequent combinations of primary and underlying
causes. For example, three distinct 3-digit codes were used for measles: i/death
from immediate complication of measles (during the rash period), ii/death from
delayed respiratory complication of measles (within 6 weeks of the rash), and
iii/death from delayed intestinal complication of measles. These 3 categories could
then be used in aggregate form for a study of meg.sles , or separately for studies
of respiratory or diarhhoeal diseases. - |

As for diarrhoeal diseases, there were distinct codes for laboratory-confirmed
cholera as opposed to other acute watery diarrhoeas, and distinct codes for
laboratory-confirmed shigellbsis as opposed to other cases of acute dysentery.
Malnutrition, a commonly associated or underlying cause of death, was coded
differently when it was felt to be an associated cause or the single cause of death.

Copies of iists of codes are provided in anneXes 6 and 7. Certain codes on the
new list are marked with an asterisk, indicating that they can only be assigned
if the diagnosis was confirmed by a paramedical test such as an X-Ray, a
labdratory test, or by a specialist's report. During the first year of the modified

procedure, coding of cause of death of children under five was done by the
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principal investigator. From the second year onwards, coding was done by the

medical assistant in charge of reading death forms.

2.5 Supervision
Supervisory checks were set up at every stage of the procedure to assign cause
of death. Health assistants supervised the CHWs'detection of deaths in the field
through independent household visits, and were in turn supervised by senior
health assistants and field research officers for appropriate filling and returning
of death forms. Regular mee‘tings of health assistants and their supervisors were
held in the central office to review progress, discuss problems, search for
missing cases, handle forms returned to the field for additional information, and
deal with leave coverage.

The work of the medical assistant in charge of reading death forms was
supervised by two physicians and by the principal investigator. At regular
intervals, death forms were randomly drawn and checked, and difficult cases

were reviewed.

2.6 Special procedures for neonatal deaths.

Recognizing the particular difficulties in assessing the cause of neonatal deaths,
especially in areas where neo-natal tetanus is knom to be frequent, an additional
procedure was set up from the beginning of 1986 fo ‘ensure optimum quality in the
assessment of this cause. The issue of misdiagnosing (mostly overdiagnosing)
tetanus as a cause of neonatal death has been raised previously in several
publications (Chen et al. 1980, Zimicki et al. 1985, Zimicki 1986). It was found
that all neonatal deaths perceived to be caused by evil spirits (i.e. unexplained
by the current medical knowledge), including those with convulsions, stiffness,
coma, were classified in the same category as neonatal tetanus. To sort this
problem out, a special questionnaire was designed, translated into Bengali, and
administered in all cases of neonatal deaths which had occurred between the 4th
and 21st day of life. This restriction was based on the biological implausibility
of dying from neonatal tetanus before or after these ages. The questionnaire, of

which an English translation is shown in annex 8, was administered in Bengali by
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2.6 Special procedures for neonatal deaths 7

a specially trained female interviewer, well aware of local beliefs and local
terminology. It focused on identification of the main criteria for neonatal tetanus:
no particular complication at birth, good suckling and crying patterns during the
first 48 hours, lockjaw and difficulty in suckling as the first symptoms, spasms
of neck and body rigidity (opistotonos), signs of infection of the umbilical stump.

The questionnaire was also designed to identify and differentiate prematurity
and intra-uterine growth retardation as underlying causes of neonatal death.
Relevant questions were asked about size at birth (rated by mother or attendants
as average, above, or below;v average), duration of pregnancy, and problems
during pregnancy. There were also questions on the conditions of delivery, care
given to the umbilical stump, maternal coverage with tetanus toxoid immunization.

Since the introduction of this special questionnaire in 1986, all cases have been
reviewed and coded by the principal investigator, ensuring consistency of

judgement.

2.7 Special procedure for adult female deaths

It was also felt that the standard procedure might lead to misdiagnosing cause of
death among adult women. As for neonatal deaths, a woman-to-women interview
was felt potentially superior to a man-to-women interview to collect accurate and
precise information. The most difficult and i{nportant cause to detect was
complication of abortion, particularly induced éb;)rtion. Previous reports of
abortion deaths in rural Bangladesh suggested many difficulties in assessing this
cause of death, particularly among young unmarried women (Rochat et al. 1981,
Khan et al. 1986). Again a special questionnaire was desighed, to be
administered by a trained female interviewer in all cases of death of women aged
15 to 45 years. This questionnaire focused on menstrual status at the time of
death (i.e. regularly menstruating, amenorrhoeic, pregnant), family pianning
practice, dates of birth and death of previous child, desire for additional
children, presence of social, familial, marital problems prior to death, and exact
circumstances of death. The female interviewer, known and respected in the area

for her integrity, was encouraged to talk to other women in the compound and
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neighbouring compounds. The information collected was again read, discussed

and assessed by a the principal investigator, thus ensuring consistency.

2.8 Analysis and presentation of results

The 3-digits codes are entered in annual death files produced by the DSS,
containing exact dates of birth (when known) and death, thus allowing
computerized calculation of exact age at death, and classification into age groups:
neonates less than 1 month, post-neonates 1 to 11 months, children 12 to 59
months, women of reproducﬁve age from 15 to 44 years. These death files also
contain coded information on place of death, doctor(s) consulted prior to death,
marital status at death, as well as identification numbers to allow linkages with
census and other files. Causes of death can then be grouped easily into catego-
ries, using primary or underlying causes.

Results are presented in tables organized by age/sex groups and broad
categories of causes. There is often an advantage in grouping years to smooth
the effect of annual variations, (except for analysis of time-trends). Tables
contain a column for exact numbers (N), a column for proportional mortality rates
(PMR) or percentage distribution, and a column for cause-specific mortality rates
(CSMR) per 1000 or 100,000 person/years exposed. Mid-year populations were
provided by the annual DSS census up-dates..‘ Statistical significance of
differences between CSMRs (for example between two areas, or two periods, or

between males and females) were assessed by using standard tests for incidence

density or rate-ratio (Kleinbaum et al. 1982).
3. RESULTS

Tables 1 to 4 present cause of death information for 1986-87 in the Matlab MCH-FP
and Comparison areas for neonates, post-neonates, children, and women of
reproductive age, respectively. Earlier publications reported detailed findings
and discussion on causes of neonatal deaths (Fauveau et al. 1990a), post-neonatal
deaths and deaths of children aged 6 to 36 months (Fauveau et al. 1990b), adult
female deaths (Fauveau et al. 1989a), maternal deaths (Fauveau et al. 1988),
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deaths due to malnutrition (Fauveau et al. 1990c), deaths due to diarrhoea
(Fauveau et al. 1989d), deaths due to acute respiratory infection (Fauveau et al.
1990e), deaths due to injuries and induced abortion among women (Fauveau et al.
1989b).

Another example of potential uses of cause of death information is provided in
Table 5, showing cause-specific and proportional mortality among children aged
1 to 4 years by sex. Diarrhoeal diseases and severe malnutrition emerge as the
specific causes of child death that explain the higher female than male child
mortality previously reporte;i in rural Bangladesh by D'Souza & Chen (1980) and
Koenig & D'Souza (1986).

a. DISCUSSION

The modified procedure to assess cause of death in Matlab since 1986 was

introduced with the following objectives:

- to collect a greater amount of information on events and symptoms preceding
death,

- to ensure a better accuracy in reporting symptoms and events preceding death
in difficult cases, such as neonates and women .015' reproductive age

- to switch the responsibility of diagnosing the cause of death away from
untrained lay reporters to medically-trained people,

- to restrict the number of people assigning cause of death, thus ensuring
greater consistency in coding, and easier supervision,

- to offer a greater choice of codes, minimizing forced compliance and allowing
greater flexibility in classification, To examine whether these objectives have
been met, validation studies should be undertaken. With few exceptions,
validation studies all confront the problem of the absence of a "gold standard".

Attempts to validate verbal autopsies have been made elsewhere, w;th inconsistent

conélusions (Gray et al. 1990, Kalter et al. 1990, Alonso et al. 1984). Related

issues are now discussed.
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4.1 Validation issues

Several attempts to validate the modified procedure in Matlab are reported below.
Some are restricted to a mere discussion of feasibility or relevance, while others
are true attempts to compare findings of the modified procedure with those of the
previously used procedure. Here again, the challenge lies in the fact that cause
of death assessed by verbal autopsy cannot be checked against real autopsy or
necropsy, because the latter is almost never performed (except in the very rare
cases of legal prescription, or on specific hospital-based studies (Butler et al.
1987)). ‘

Attempts have been made to check verbal autopsies against hospital diagnoses,
by reading hospital therapy sheets of patients who died during admission or
promptly after discharge. The method did not prove useful because most hospital
therapy sheets carried only an admission diagnosis and no discharge diagnosis.
The common practice in the region is for the relatives to take back their patient
when they judge his/her condition hopeless. Of the very few patients who died
while in the hospital, however, all verbal autopsies matched hospital diagnoses.

The issue of inter-observer variation to collect information concerning
circumstances of death was not addressed with interviewers of the same gender,
because it would have upset families. In the special cases of neonatal deaths and
adult female deaths, however, it was observed tpat female interviewers using a
structured questionnaire were always able to co]lec‘:t more information than their
male counterparts. It was also observed that male heath assistants tended to
interview male relatives, while female interviewers tended to talk to female
relatives, who are more aware of detailed information concerning neonates and
women. To illustrate this point, and estimate the extent of over-reporting of
neonatal tetanus as a cause of neonatal death during the pre-1986 period, 563
neonatal death reports carrying diagnoses made by male health assistants were
compared with cause of death assessed by physicians using information provided
by female interviewers according to the modified procedure. Results in Table 6
sthv that in 17% (97/563) of all cases examined, both the old and new systems
agreed that the cause of death was neonatal tetanus. In 39% (222/563) of all cases
they agreed that the cause of death was not neonatal tetanus, resulting in an
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overall degree of agreement of 56%. If it is accepted that the new method is closer
to the "gold standard” than the old one, sensitivity of the old method to detect
neonatal tetanus death can be estimated at 66%, with a specificity of 53%, and a
positive predictive value of 34%. Interpretations of previous reports about
neonatal tetanus in rural Bangladesh must be considered with this limitation in
mind.

Another way of examining inter-observer variation was to compare diagnoses
made by the 3 physicians involved in reading 1008 death forms of children under
5 years during the year 1986. As shown in Table 7, they agreed fully in 49% of
all cases, partially in 21%, and they disagreed in the remaining 30%. Rates of full
agreement increased with the age of children whose death report was examined,
in contrast to rates of partial and complete disagreement, indicating that the
assessment of cause of death was more subject to problems among neonates than
among older children. The causes of death with the highest rates of disagreement
were acute respiratory infection in all age groups, complications of prematurity
and dysmaturity in neonates, and conditions associated with severe malnutrition.
Disagreement also arose in cases when fever or fits were the only reported
symptoms.

The modified procedure introduced questions about recent noticeable wasting
of children prior to death, in an effort to determine the role of severe
malnutrition. Given the large number of children‘ s‘urveyed in the study area, it
was not possible to have an objective measure of the degree of malnutrition of
those who died. In half of the study area, however, where the maternal and child
health project was implemented, field workers regularly measure
mid-upper-arm-circumference (MUAC) of all children aged 6 to 60 months (Briend
et al. 1987). In a subsample of 253 deaths of children in this age group for
which the MUAC had been measured witin one month of death, the degree of
agreement between severe malnutrition assessed by verbal autopsy and by MUAC
was 86% (sensitivity 76%, specificity 91% for a MUAC less than 110mm, Fauveau et
al. 1990).

Similarly, the modified procedure introduced questions about the size of
neonates at birth (bigger or smaller than "average"). This was part of an effort
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to determine the role of complications of a small size at birth in settings (such as
Matlab) where birth weight is impossible to measure in the community. As part
of the maternity care programme introduced in one part of the area in 1987,
midwives were trained to measure chest circumference at birth in the community
(Fauveau et al. 1990). In a subsample of 18 neonatal deaths for which chest
circumference at birth had been measured, the degree of agreement between a
small size at birth assessed by verbal autopsy and by a chest circumference was

94% (sensitivity 82%, specificity 100%, positive predictive value 100%).

S. CONCILUSITON

The efforts to improve quality and reliability of the assessment of cause of death
reported in this paper were prompted by the need to prioritise health
interventions and to refine the evaluation of their mortality impact. A number of
health interventions have been implemented in Matlab since 1986, and their
evaluation has been carried out using changes in age-and-cause-specific
mortality. Because the level on confidence that can be put in the absolute values
of cause-specific mortality rates may vary a lot, a reasonable and often more
powérful alternative is to study trends of causejs‘pecific mortality rates. The
study of trends, however, may only apply to a limited number of causes of death,
and in any case only if these causes have been consistently assessed in the same
manner over the period studied. |
Caution must be exercised before recommending extension and replication of
the method described in this paper, on several grounds: First, more work is
needed on validation, and, keeping in mind the guasi-impossibility to use a
gold-standard, innovative approaches should be found. Second, a careful
revision of the classification of causes of death based on clinical symptoms, not
on sophisticated hospital-based findings, should be undertaken for use in areas
resorting to verbal autopsy. Third, given that certain causes of death are far
more difficult to assess than others, it may be wise to restrict the scope of this

method to a limited number of possible causes that meet reasonable criteria of
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feasibility. Fourth, the costs of maintaining quality and supervision in a
demographic surveillance system should not be underestimated. Finally, a
symptom-based assessment of causes of death such as the one described in this
paper is highly culture-specific, and requires considerable preliminary work on

local perceptions of health and disease..pa
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Table 1: Cause of death among neonates (<30 days), Matlab, MCH-FP and

Comparison areas, 1986-87. (rates per 1000 live births)

MCH-FP area Comparison area Difference
—————————————————————————————————— between

CAUSE OF DEATH N Rate Percent N Rate Percent Rates
Complications of a small

size at birth 132 19.8 44.1 144 18.8 34.8 1.1
Birth trauma 43 6.5 14.4 44 5.7 10.6 0.7
Neonatal tetanus 20 3.0 6.7 85 11.1 20.5 —8.1**x
Acute respiratory infection 30 4.5 10.0 42 5.5 10.1 -1.0
Acute watery diarrhoea 1 0.2 0.3 3 0.4 0.7 -0.2
Acute dysentery 0] 0.0 0.0 3 0.4 0.7 -0.4
Chronic diarrhoea 1 0.2 0.3 0] 0.0 0.0 0.2
Other neonatal infections 32 4.8 10.7 36 4.7 8.7 0.1
Other neonatal complications T 1.1 2.3 9 1.2 2.2 -0.1
Impossible to specify 33 5.0 11.0 48 6.3 11.6 -1.3
ALL CAUSES ) 299 44.%9 100.0 414 53.9 100.0 -9.1 *

* p<0.05
*** p<0.001
some totals do not add up because of rounding
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Table 2: Cause of death among post-neonates in Matlab, Matlab MCH-FP and

Comparison areas,{1986—87 (Rates per 1000 live births)

Difference

CAUSE OF DEATH

Acute watery diarrhoea
Acute dysentery
Post-measles dysentery
Chronic diarrhoea
Chronic diarrhoea with
severe malnutrition

TOTAL DIARRHOEAL DISEASES

Acute lower respir infect
Ac low respir inf with

severe malnutrition
Post-measles pneumonia
Whooping cough

TOTAL ACUTE RESPIR INFECT

Measles

Tetanus

Skin and subcutaneous inf
Fever of unknown origin
Other infectious diseases

TOTAL OTHER INFEC DISEASE
OTHER SEVERE MALNUTRITION
Drowning

Extended burns

Other accidents

TOTAL INJURIES/ACCIDENTS

Other causes
Impossible to specify

TOTAL UNSPECIFIED

AL, CRUSES

25
14

16

15

71

66

79

W ~Jwor

14

31

o2}

19

11
19

MCH-FP area

{n=6,663)

Rate Percent N
3.8 10.2 35
2.1 5.7 18
0.2 0.4 3
2.4 6.6 8
2.3 6.1 19

10.7 29.1 83
9.9 27.0 97
1.5 4.1 10
0.2 0.4 2
0.3 0.8 5

11.9 32.4 114
0.2 0.4 2
0.0 0.0 10
0.5 1.2.° 3
1.1 2.9 8
0.5 1.2 3
2.1 5.7 26
4.7 12.7 26
0.9 2.5 2
0.0 0.0 1
2.0 5.3 7
2.9 7.8 10
1.7 4.5 13
2.9 7.8 28
4.5 12.3 41

36.6 100.0 300

37

Comparison area

4.6 11.7
2.3 6.0
0.4 1.0
1.0 2.7
2.5 6.3

10.8  27.7

12.6  32.3
1.3 3.3
0.3 0.7
0.7 1.7

14.8  38.0
0.3 0.7
1.3 3.3
0.4 1.0
1.0 2.7
0.4 1.0
3.4 8.7
3.4 8.7
0.3 0.7
0.1 0.3
0.9 2.3
1.3 3.3
1.7 4.3
3.6 9.3
5.3 13.7

39.1 100.0

between

Rates

o
O W

t
[
w
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Table 3: Cause of death among children 1 to 4 years, Matlab, MCH-FP and
(Rates perr 1000 children aged 1 to 4 years)

comparison areas, 1986-87

CAUSE OF DEATH

Acute watery diarrhoea
Acute dysentery
Post-measles dysentery
Chronic diarrhoea
Chronic diarrhoea with
severe malnutrition

TOTAL DIARRHOEAL DISEASES

Acute lower respir infect
Ac low respir inf with

severe malnutrition
Post-measles pneumonia
Whooping cough

TOTAL ACUTE RESPIR INFECT

Measles

Tetanus

Rabies

Skin and subcutaneous inf
Fever of unknown origin
Other infectious diseases

TOTAL OTHER INFEC DISEASE
OTHER SEVERE MALNUTRITION
Drowning

Extended burns

Other accidents

TOTAL INJURIES/ACCIDENTS

Other causes

Impossible to specify

TOTAL UNSPECIFIED

59
123
24
3

0

2

29

W oY O N

14

13

[\

MCH~-FP area
(n=22,331)

0.7

1.3 1
0.1

0.8

2.6 23
5.5 49
1.1 9
0.1 1
0.0 0.
0.1 0.
1.3

0.0

0.1

0.0

0.1

0.3

0.1

0.6

0.6 5
2.3 2
0.1

0.1

2.5

0.1

0.5

0.6 5
11.1

18
30
39
24
128
239

37

63

° U0 W N

-20

26

Comparison area

(n=24,560)

(o e
o w

o N
= O

Difference
between
Rates

0.0
0.0
~1.5x%x

-0.2

_2.6***

-4.2***

[
[eN o]
o N

_1.3**

PP OOOOo

** p<0.01
*%% p<0.001

Some totals do not add up because of rounding
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Table 4: Cause of death among women 15 to 44 years in Matlab, MCH-FP and

Comparison areas, 1986-87 (Rates per 10 000 women 15-44 years)

MCH-FP area Comparison area
(n=44,317) (n=40,675) Difference
—————————————————————————————— between
CAUSE OF DEATH . N Rate Percent N Rate Percent Rates
Acute watery diarrhoea 3 0.7 2.9 4 1.0 3.5 -0.3
Acute non-watery diarrhoea 3 0.7 2.9 2 0.5 1.7 0.2
Persistent diarrhoea ) 1.4 5.9 4 1.0 3.5 0.4
Acute respiratory infect. 1 0.2 1.0 1 0.2 0.9 0.0
Chronic respiratory infect 6 1.4 5.9 7 1.7 6.1 -0.4
Other infectious diseases 16 3.6 15.7 18 4.4 15.7 -0.8
TOTAL INFECTIOUS DISEASES 35 7.9 34.3 36 8.9 31.3 -1.0
(excluding obst. sepsis)
Abortion 5) 1.4 5.9 15 3.7 13.0 -2.3%
Postpartum sepsis 1 0.2 1.0 2 0.5 1.7 -0.3
Postpartum haemorrhage 7 1.6 6.9 4 1.0 3.5 0.6
Eclampsia 4 0.9 3.9 5 1.2 4.3 -0.3
Obstructed labour 1 0.2 1.0 2 0.5 1.7 -0.3
Other obstetric 3 0.7 2.9 7 1.7 6.1 -1.0
TOTAL DIRECT OBSTETRIC 22 5.0 21.6 .35 8.6 30.4 -3.6*
Unintentional inj(accident) 7 1.6 6.9 5 1.2 4.3 0.3
Intentional inj. (suicide) 10 2.3 9.8 7 1.7 6.1 0.5
Intentional inj. (homicide) 1 0.2 1.0 1 0.2 0.9 0.0
TOTAL INJURIES 18 4.1 17.6 13 3.2 11.3 0.9
NON-INFECTIOUS DISEASES 9 2.0 8.8 14 3.4 12.2 -1.4
(acute and chronic)
OTHER CAUSES 13 2.9 12.7 12 3.0 10.4 0.0
IMPOSSIBLE TO SPECIFY 5 1.1 4.9 5 1.2 4.3 -0.1
ALL CAUSES 102 23.0 100.0 115 28.3 100.0 -5.3

___________________________________ - — o 1 " o = T T Y o o i s o

* : p<0.05
Some totals do not add up because of rounding.
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Table 5: Cause of death by sex among children, Matlab 1986-87 (rates

per 1000 children 1-4 yrs)

MALE FEMALE

(n=24,219) (n=22,652) Difference

———————————————————————————————— between
CAUSE OF DEATH N Rate % N Rate % Rates
Acute watery diarrhoea 12 0.5 4.7 22 1.0 5.2 0.5
Acute non-watery dia. 21 0.9 8.3 35 1.5 8.3 0.7*
Post-measles diarrhoea 14 0.6 5.5 27 1.2 6.4 0.6%
Persistent diarrhoea 12 0.5 4.7 31 1.4 7.3 0.9*x
TOTAL DIARRHOEAIL DISEASES 59 2.4 23.2 115 5.1 27.2 2.6%*%
SM with chronic diarrhoea 52 2.1 20.5 136 6.0 32.2 3.9%%xx%
SM with respiratory infec. 3 0.1 1.2 8 0.4 1.9 0.2
Other severe malnutrition 16 0.7 6.3 23 1.0 5.4 0.4
TOTAL SEVERE MALNUTRITION 71 2.9 28.0 167 7.4 39.5 4 4x**
Acute lower respir infect 34 1.4 13.4 27 1.2 6.4 -0.2
Inmunizable (+) 12 0.5 4.7 13 0.6 3.1 0.1
Fever, septicaemia 5 0.2 2.0 10 0.4 2.4 0.2
Other infectious diseases 4 0.2 1.6 10 0.4 2.4 0.3
TOTAL OTHER INFEC DISEASES 55 2.3 21.7 . éO 2.6 14.2 0.4
Drowning 50 2.1 19.7 51 2.3 12.1 0.2
Other accidents 4 0.2 1.6 4 0.2 0.9 0.0
TOTAL INJURIES/ACCIDENTS 54 2.2 21.3 55 2.4 13.0 0.2
OTHER CAUSES 3 0.1 1.2 9 0.4 2.1 0.3
IMPOSSIBLE TO SPECITFY 12 0.5 4.7 17 0.8 4.0 0.3
ALL CAUSES 254 10.5 100.0 423 18.7 100.0 8.2**%x%

(+): measles, pertussis, tetanus,
* : p<0.05

** 1 p<0.01

***x: p<0.001
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Table 6: Neonatal tetanus diagnosed by male health assistants and
by physician on the basis of female-to-female interview, Matlab
DSS, 1985-86.

Diagnosis by physician on the basis
of female interwiew

NNT not NNT ! ALL

_______ e e e e

Diagnosis  NNT ! 97 195 ! 282
by male ! !

health not NNT ! 49 222 ! 271

assistant ------- ettty fom

ALL 1 146 417 ! 563

Sum of positive and negative agreement : 17% + 39% = 56%

Sensitivity of diagnosis by male health assistant : 66%
Specificity of diagnosis by male health assistant : 53%
Positive predictive value : . 34%
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Table 7: Agreement between 3 physicians interpreting the same

verbal autopsy report, Matlab 1986

AGREEMENT Neonates

% fully agree 39

% partial agree 26

% disagree 35
100

Post-neonates

45

22

33

100

42

1008 deaths).

Children

60

17

23

100

100



IV. APPLICATIONS DE LA METHODE A DES
CAUSES SPECIFIQUES

IV.1. MORTALITE DES FEMMES ADULTES

Dans les quelques années précédant la publication de 1'article méthodologique cité plus
haut, trois publications avaient été consacrées aux causes de déces chez les femmes en dge
de procréer23a24a25 : les trois étaient basées sur les principes de la méthode générale
présentée plus haut, et s'appliquaient aux décés dans les années 1976 a 1986. Elles
accompagnaient une grande étude rétrospective de la mortalité maternelle 2 Matlab de 1976
4198526 La méthodologie particuliere suivie pour la détermination des causes de décés
chez les femmes adultes y était présentée, mettant 1'accent sur la détermination des "morts
maternelles” définies comme étant survenues pendant la grossesse, 1'accouchement, ou la
période de six semaines apres la fin de la grossesse, quelque soit 1'issue de la grossesse.18

La recherche dans le domaine des causes de déces chez les femmes adultes a été dominée
par le probleme des complications d'avortement (essenticllement avortement provoqué).
Le souci de ne jamais exclure a priori la possibilité d'une complication d'avortement a
impliqué la mise en place de procédures spéciales pour la détermination des causes de
déces chez les femmes adultes: utilisation d'une assistante spécialement formée,

questionnaire additionnel, recoupements des informations recueillies dans 1'entourage.

Les résultats de ces études permettaient déja de recommander la mise en place d'un

programme de soins obstétricaux a domicile ou le plus proche possible du domicile, ainsi

que la formation de sage-femmes cap
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IV.2. MORTALITE PERINATALE ET NEONATALE

La détermination des causes de déces en période périnatale est une des plus complexes. 11
est cependant fondamental d'isoler le tétanos néonatal, en raison de sa fréquence2” et de la
possibilit¢é de son éradication par la vaccination maternelle. Ainsi que décrit dans la
publication "M2 "28 la mise en place d'une procédure spéciale pour assurer une meilleure
détermination du réle du tétanos ombilical a abouti a une sous-évaluation de cette cause par
rapport aux estimations antérieures, et non pas a une sur-évaluation comme on aurait pu s'y
attendre: en effet, en 1'absence de critéres précis, en particulier concernant la période
d'apparition du tétanos, on avait dans le passé attribué au tétanos la plupart des
complications neurologiques, respiratoires, ou tout simplement inexpliquées, survenant
dans la période néonatale. La part du tétanos dans les déceés de la premiére semaine de vie
est ainsi passée de un quart & moins d'un dixiéme. En revanche, la part des complications
dues a un faible poids de naissance (prématurité, dysmaturité) a augmenté dans des
proportions inverses. Bien que restant importante, la responsabilité de la vaccination anti-
tétanique des meéres dans la réduction de la mortalité périnatale doit donc étre réajustée a la
baisse, tandis que la responsabilité des interventions obstétricales (pendant la grossesse et

1'accouchement) doit étre inversement révisée a la hausse.
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Perinatal deaths, comprising stilibirths and deaths during the first week of iife, were monitored over the eight-year
“period 1979 to 1986 in a rural Bangladeshi popuiation of 196 000. The perinatal mortality rate was 75 per 1000 total
births. The rate was 13% higher in males than females. Stillbirth and early neonatal mortality rates were 37 and 38 per
1000 totai births, respectively. The major causes of perinatal deaths are presented, as well as some of the maternal

determinants.

During the period under study, perinatal mortality declined regularly and significantly over time in an area covered by
anintensive Family Planning and Health Services programme, but not in the adjacent control area. This raises the issue
of the impact of such a programme upon perinatal mortality, and the need to include a strong maternity care com-
ponent into primary healthcare strategies if further reductions of perinatal mortality are to be achieved.

Perinatal mortality has been used as an indicator for
the evaluation ol pregnancy outcome since mid-cen-
tury.! According to the International Classification of
Diseases ninth revision it comprises late [ctal deaths
(stillbirths) and early neonatal deaths (decaths during
the first week of life). Whether late fetal deaths should
be defined on the basis of birthweight or duration of
pregnancy is still debated and varies between
countries, but this controversy is only relevant for
statistics in developed countries. In the less developed
countrics, where duration of pregnancy and birth-
weight are less precisely known in most cases, the
classification of perinatal deaths is not clearcut. The
great majority of information on perinatal mortality
comes from hospitals and does not necessarily reflect
the situation in the community. In addition, there are
very few studies of perinatal mortality in the rural areas
of the developing world. This paper presents such data
for alarge rural community in Bangtadesh under close
demographic surveillance and assesses perinatal mos-
tality as a monitoring tool for the evaluation of
munity-based Family Planning and Health Services
programme.

& com-

Internationat Centre for Diarrhoeal Discase Rescarch, (ICDDR.B)
GPO Box 128, Dhaka- 1K), Bangladesh.
*Current address: National Institute of Hygicne. Warsaw. Potand.
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MATERIALS AND METHODS

The data [or this analysis come from Matlab, a rural
sub-district of southern Bangladesh. Typicai of many
other districts of the region, this flood-prone area, sub-
sisting on a precarious agricultural economy, was
characterized during the study period by a high popula-
tion density of 700 per square kilometre, a total fertility
rate of six per woman, an infant mortality rate of 120
per 1000 live births and a low female literacy rate ol
16%. Since 1966 the International Centre for Diar-
rhocal Discase Rescarch, Bangladesh has maintained
an intensive demographic surveillance, combining
periodic censuses and continuous registration of vital
cvents and migrations, in a population of 190 000. In
October 1977, a Family Planning and Health Services
programme was initiated in half of the study area to
test the hypothesis that a carefully implemented famils
planning programme associated with a few basic
maternal and child health services can significantly
reduce fertility and improve child survival.™ The

al he
une

acuanal @
\A radual g

"l' 1tavgual 1

alth serv

1co
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wute ervices inc mplemen
tation of tetanus toxoid immunization during preg-
nancy (and later for all marricd women). iron/folic acid
supplementation during pregnancy and lactation. dis-
tribution of safe delivery kits, and care of simple ail-
ments during pregnancy, mostly through anti-infective

therapies.
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The remaining half of the surveillance area served as
the comparison area, receiving only family planning
and health services provided by the government pro-
gramme, with lower coverage. utilization, and quality.

In cach village, one locally recruited female Com-
munity Health Worker (CHW) visited each household
biweekly to detect vital events (births, deaths, mar-
riages and migrations) which had occurred to perman-
cnt residents since her previous visit. Once a month a
male Health Assistant accompanied the CHW to each
household where a vital event had been noted to con-
duct a home interview and fill up registration forms
with detailed demographic information. In the case of
births and deaths, this information included a descrip-
tion of conditions and symptoms accompanying the
event.’

In this study, stillbirth is defined as the birth of a
child after 28 weeks of gestation, for whom no sign of
life was observed after delivery. Any death within the
first week of life (up to six days) is called an early neo-
natal death.

Information on the cause of stillbirths and early neo-
natal deaths was limited in this study to a subsample of
births occurring during one year (497 perinatal deaths
in 1986). This data was obtained from the birth and
death registration forms as foliows:

For stillbirths, the birth forms contained infor-
mation on duration of pregnancy, problems during
pregnancy, duration of labour, place and conditions of
delivery, type of presentation, multiple birth, compli-
cations of delivery and attendance at delivery. It was
not possible to assess the degree of maceration, nor to
detect whether the underlying cause was maternal or

fetal in case of a preterm delivery, the most common -

cause of stillbirth. Therefore the category called *dis-
orders due to a very small size at birth’ is likely to be
inflated.

For very early neonatal deaths, between the first and
third days of life, information concerning both birth
and death was considered, therefore in addition to the
above, information on condition of the child at birth
and during the first hours/days of life was considered.
In the absence of a birthweight, which was not avail-
able in most cases, the size at birth was estimated by
interview. The primary causes of death for very small
nconates were infectious, neurological or respiratory
i origin.

Finally, for neonatal deaths between the fourth and
the seventh day of life (a period during which the risk
of death from neonatal tetanus is high), an additional
yuestionnaire was administered to the mother in her
home by a trained female interviewer, seeking details
of symptoms preceding death eg presence or absence
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of any abnormality during the first three or four days of
life, inability to suck, trismus, spasms, or abnormal
reaction to stimuli.

This procedure, known as *verbal autopsy’, has limi-
tations due to lay reporting of symptoms and sub-
jectivity of their interpretation. However, carefully
supervised, it is a useful alternative to hospital data in
areas like Matlab, where less than 5% of all births
occur in a medical environment.

The denominators for calculating perinatal mor-
tality rates, ie the sum of live births and stillbirths, were
taken from the annual reports provided by the Demo-
graphic Surveillance system. Relative risks and their
confidence intervals were estimated by Miettinen's
test-based interval. Heterogeneity and statistical sig-
nificance of trends were tested by appropriate chi-
square tests.

RESULTS

During the eight-year study period, from 1979 to 1986,
60 050 total births (TB), 4486 perinatal deaths, 2213
stillbirths, and 2273 early neonatal deaths were
reported (Table 1). The perinatal mortality rate was 75
per 1000 TB, while the stillbirth and early neonatal
rates were 37 and 38 per 1000 TB, respectively. Males
had a perinatal mortality rate 13% higher "than
females,- 79 and 70 per 1000TB, respectively
(p=0.0001). This gender differential was higher for
stillbirths (17%, p=0.0003) than for early neonatal
deaths (9%, p=0.048).

Causes of Perinatal Death

The major reported causes of stillbirth and early neo-
natal death are shown in Tables 2 and 3 respectively. A
quarter of stillbirths were associated with a very small
size at birth (preterm or small-for-dates), one-fifth
were the result of a prolonged labour, 13% were
directly linked to a maternal medical problem during
late pregnancy (infection, diarrhoea, toxaemia/
eclampsia), and 12% were the outcome of a malpres-
entation. In 28% of the stillbirths, it was not possible to
determine the cause. Of stillbirths 2% were twin
births.

Out of 145 very early neonatal deaths ie occurring
during the first three days of life, 63% were due to a
very small size at birth, and 31% to a birth trauma
resulting from a long or difficult labour. The corre-
sponding proportions fell to 37% and 15% respectively
among the 65 neonates who died during the fourth to
seventh day of life. Of the latter 25% died from neo-
natal tetanus, 6% from an acute respiratory infection
and another 9% from other neonatal infections. Of all
early neonatal deaths, 81% were the result of a very
small size at birth or a birth trauma.
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TaBLE | Perinatal mortality in Mailab, 1979-1986.
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Total births Stilibirths Early nconatal deaths Pcrinatal deaths

Male Femaie All Mate Female All Male Female Al Male Female All
No. 30832 29218 60050 1223 990 2213 1215 H)S8 2273 2438 2048 4386
Rate — — — 41.3 35.1 38.3 41.0 375 393 82.3 72.6 77.6
(per 100 total births)
Relative .
risk M/F 1.16(1.07-1.26) 1.08(1.00—-1.18) 112(1.06—1.18)
(95% CI1)

None of the major causes of stillbirth or carly neo-
natal deaths were significantly more common among
males than females, with the exception of neonatal
tetanus: there were 13 cases among males versus three
among females; a relative risk of 4.3 (95%
Cl=1.4-13.5, p=0.015).

Demographic Correlates

As shown in Table 4, perinatal mortality follows an
asymmetrical U-shaped relationship when maternal
age increases, as well as when gravidity increases. This
relationship is slightly more marked for gravidity than
for age. Table 4 also shows the effect of one factor
when controlling for the other. There seems to be an
optimum combination ‘age-gravidity’ corresponding
to the lowest risk, for second-third pregnancy at ages
20-24, fourth-fifth pregnancy at ages 25-29 and sixth-
seventh pregnancy at ages 30-34.

Trends Over Time

Compared globally over the eight years of the study,
the perinatal mortality rates in the area covered since
1978 by a family planning and health services pro-
gramme (MCH-FP area) and in the adjacent compari-
son area were not significantly different, 74 and 75 per
1000 TB respectively. Nor were the corresponding
stillbirth rates (37 and 36 per 1000 TB) and carly neo-
natal death rates (37 and 39 per 1000 TB). An examin-
ation of the trends of the annual perinatal mortality
rates over the eight years of the study, however, pro-
vides a different picture (Figure 1). In the comparison
area, the rates fluctuated considerably but did not
show a significant trend (X’ for linear trend: 1.7, 1 df,
NS). In the MCH-FP area however the rates declined
consistently from 82 per 1000 TB in 1979 to 65 per
1000 TB in 1986 (X® for linear trend: 15.7, 1df.
p<0.001).

As a result, as shown in Table 5, the perinatal mor-
tality rate in the MCII-FP area in the second half of the
study period (1983-86). became significantly lower
than in the first half of the study period (1979-82), and
significantly lower than in the comparison area during
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the same period (X’ for heterogeneity = 6, di=}.
p=0.01).

Seasonality

Figure 2 shows the seasonal variations in perinatal
mortality rates in the whole study area, aggregated
month by month for the three-year period 1982 to
1984. Despite some fluctuations, there seems to be a
high season, from August to December, followed by a
more favourable season, from January to July.

DISCUSSION
In contrast to the many hospital-based studies,”" very
few community-based studies of perinatal mortality
have been done in the developing countries of Asia. In
Narangwal (Punjab, India) during the years 1970-73.
the perinatal mortality rate was 104 per 1000 TB in the
control villages, and 61 per 1000 TB in the villages with
healthcare and nutrition interventions."

Our findings raise a number of issues concerning
methodology, demographic determinants, impact of 2
health service programme, and policy implicatians.

Methodological Issucs
Given the high density of demographic visits to cach

houschold and the many supervisory steps in the Mat-

Tasrr 2 Causes of stillbirth in Matlab in 1986.

No. s
Disorders dae to a very
small size at birth 70 25
Muttipie births (twins) 7 2
Malpresentation at term 34 12
(breech, limb, face)
Obstructed/prolonged RE] 19
tabour
Maternal medical problem
during latc pregnancy 37 13
{infcction, diarrhoca,
eclampsia)
Unabic to specify R0 b
All ciruses 282 ot
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fase 3 Causes of early neonaral death Matlub 1986

Day
First week
lw3 4t07 of life
Cause of death No. Yo No. Yo No. %o
Disorders due to very small size at birth) 9t 63 24 36 115 54
Birih trauma/hypoxia 45 31 1 15 55 26
Nconatal tetanus 0 0 16* 25 16 8
Avute respiratory infection 0 0 4 6 4 2
(Other nconatal disorders 0 0 6 9 6 3
Malformation/accident 3 2 2 3 5 2
Unable to specify 6 4 3 5 9 4
All causes 145 100 65 100 210 100

13 among males versus 3 among females: OR=4.3, p=0.015.

lab Demographic Surveillance System, the detection
of vital events such as births and deaths is likely to be
fairly accurate and complete. The definition of stili-
birth remains uncertain, when the duration of preg-
nancy is not precisely known or when the newborn is
nor carefully observed at birth, "

Death due to a very small size at birth included pre-
term delivery and intra-uterine growth retardation.
Since the mean birthweight measured on a subsample
in Matlab was just over 2500 g (unpublished obser-
vations), the assessment of an ‘unusually small size at
birth’ by the birth attendants probably referred to
birthweights less than 2500 g. Furthermore all compli-
cations associated with a very small size at birth were
classified as due to it, and no attempt was made to
specify the various clinical presentations.

Sex Differentials

All of the 16 deaths from neonatal tetanus occurred
during the sixth or seventh day of life, 13 of them in
males. This significant sex differential confirms male
susceptibility to neonatal tetanus detected in other
studies.”” There were no other significant gender
differences among the other causes of perinatal death.

Gender differences, however, were evident in peri-
natal mortality rates, and particularly in stillbirth rates,
to the advantage of females. This confirms the findings
of D’Souza and Chen." The perinatal period seems to
be, in the particularly unfavourable socioeconomic
environment of rural Bangladesh, the only time when
females express their superior biological resistance.

Demographic Determinants
The relationship between perinatal mortality and
maternal age and gravidity has been well established
since the middle of the century and is consistent in vari-
ous parts of the world. '>''® Perinatal mortality usually
increases with maternal age for a given gravidity. In the
present study however, for a given gravidity, there
seems to be a U-shaped pattern of risk of perinatal
mortality. Similarly, when controlling for age, there
seems to be a U-shaped pattern of perinatal mortality.
It also appears from Table 4 that there were very few
‘elderly primigravidae’ over the age of 29 years. This
was noted by Swenson and Harper in Matlab in
1966-69."

Among the other biological determinants of stili-

Tasied  Perinatal mortality in relation 1o maternal age and gravidity, Matlub 1982-1984

Gravidity

Maternal age 1 2-3 +5 6-7 8-9 10+ All

< 20 years (283) 1159 (80) 847 3) * [€)] * [(U)] * (0) * (367) 107.1
20-24 years (148) 920 (240) 527 (66) 59.8 (10) 120.7 0) * 0) * (464) 63.1
15-29 years (12) 976 . 91) 693 (145) 59.1 (57) 735 (11) 125.0 ) * (316) 66.4
30-34 years 3 - (13) 714 (68) 70.7 (80) 60.0 (45) 9.1 (17) 1932 (226) 73.6
15-39 years (V) 2 * (10) 341 (41) 727 (55) 785 3ty 793 (139) 70.7
40+ years 3 - (ny = 3 (10) 645 (26) 104.4 (47) 138.6 (90) 113.6
All ages (449) 1072 (427) 60.6 (295) 619 (199) 66.2 (137)  89.0 (95) 1148 (1602) 75.0

Figures in parenthesis are number of perinatal deaths
Perinatal mortality ratios per 1000 live births
"t Cells with less than 50 live births of no perinatai deaths.
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FiGure 1 Trends in perinatal moriality by area. Matlab, 1979-86.

birth and perinatal mortality, studied by Mostafa et al.
in Matlab during the period 1982-1984, a past history
of previous fetal wastage and a short pregnancy inter-
val of less than 18 months were the most significant.
None of the social determinants such as maternal and
paternal education, and paternal occupation were
found to be significantly associated (G Mostafa per-
sonal communication).

Impact of a Family Planning and Health Services
Programme

The somewhat erratic pattern shown by the annual
perinatal mortality rates in the comparison area over
the eight years covered by this study is not fully under-
stood. It appears that the stillbirth rate has increased
since 1983 in the comparison area, while the early neo-
natal death rate decreased. In the MCH-FP area. how-
ever, there was a sustained decrease in perinatal
mortality rates. This was mostly due to a decrease in
stillbirths during the first years of the study period, and
a decrease of early neonatal deaths during the last
years of the study period. The actual numbers of live
births remained roughly the same in both areas, with a
16% lower figure in the MCH-FP area than compari-
son area. [t was therefore a decreasing number of peri-
natal deaths and particularly of early neonatal deaths
that explained the trends in the MCH-FP area. This is
consistent with the decrease in neonata! deaths also
observed in that area, and with increasing coverage of
tetanus toxoid immunization during the study period
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(unpublished observations), although no direct causal
link can be demonstrated.

The impact of the MCH-FP programme on perinatal
mortality, is mostly attributable, in our opinion, to
tetanus toxoid immunization of mothers. iron sup-
plementation of pregnant mothers, treatment of infec-
tious diseases during pregnancy, and use of safe
delivery kits during delivery might also have contrib-
uted, probably to a lesser extent. Individual measure-
ment of these effects, however, must control for
socioeconomic status and education, because some
people are likely to use several services, while others
may not use any. On the other hand. the theoretically
beneficial effect of the recently increased use of contra-
ception in the project area is likely to have been offset

TaeLe 5 Perinatal mortality rates by area during the two periods 1979-
1982 and 1983-1986. Matlab 1979-1986

Family planning  p value of

and health the
Comparison services area difference.
arca (MCH-FP) between
arcas
1979-1982 75.0 79.5 NS
(1258:16781)  (1098:13 818)
19831986 75.4 68.6 0.04

(1208:16018) (922:13 433)
p value of the
difference between
periods NS 0.002

X* for heterogencity = 6, df = 1. p<0.05
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Rates per 1000 total births
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FIGURE 2 Monrhly variations in perinatal morwality rates, Matlab, 1979-86.

by the resulting shift in the distribution of births from
the high-risk group of high parities to the even higher
risk group of primigravidae."" In fact, the risk of peri-
natal mortality may be higher among women who
refused family planning, among those who failed in the
use of contraception, or who had their first pregnancy.
This group of women represent more and more of the
total births when family planning use increases.

In conclusion, the decline in perinatal mortality,
expressed as a rate per 1000 total births, was modest
and was more likely to be the result of healtheare than
lamily planning interventions. A lot remains to be
done if further decline is to be achieved.

Policy Implications
Several authors have suggested that the underlying
causes of late fetal deaths resulting in stillbirths are
similar to those of early neonatal deaths.” It is often a
matter of chance whether the foetus dies in utero
shortly before delivery or whether it is born alive and
succumbs shortly after delivery. The great majority of
these causes are environmental, ie they are directly
related to the mother’s health” and thercfore they
must be managed during pregnancy and delivery.
What are the options for reducing the high rates of
perinatal mortality in settings like rural Bangladesh,
where 99% of births take place in homes with no assist-

ance or only the attendance of a traditional midwife?

Socio-cultural changes such as more widespread edu-
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cation, higher income and freer movement of women
outside of their homes are essential, and underway, but
their effects will take time to produce resuits. Mater-
nity clinics or obstetric wards in hospitals are being
built but are unlikely to attract rural women. In rural
situations, only community-based and outreach-
oriented maternity care programmes have the poten-
tial to reach village women. Currently two approaches
are being tried; training traditional birth attendants
(TBAs),”® and posting trained midwives to outlying
arcas.

The impact of training TBAs on perinatal mortality
has been debated.” The other strategy, which should
not be viewed as an alternative but as a complement,
needs to be tested in Bangladesh.” Another poten-
tially useful component of a community-based pro-
gramme would be adequate nutritional education eg
insisting on early colostrum feeding and dispelling
feeding taboos during pregnancy and the post-partum
period.

The effect of such interventions in reducing peri-
natal mortality in settings such as rural Bangladesh,
however, will be limited by several factors. Maternal
nutritional status has been shown to be generally poor,
and to follow seasonal variations according to food
availability, economic activity and infectious dis-
eases.”” These seasonal nutritional variations,
including a deficit from October to January, may par-
tially explain the hig perinatal mertality rates

observed during the same months.

ar
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Availability and efficacy of referral systems for
delivery complications will have an impact. The
requirements for these systems to be effective include
rapid transportation, well-maintained infrastructures,
trained and dedicated staff, and confidence on the part
of the community. All conditions which are yet to be
met in rural Bangladesh. Intervention studies are
required to determine what reduction of perinatal
mortality can be achieved and at what cost.
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IV.3. MORTALITE DUE AUX MALADIES DIARRHEIQUES

Etant données les relations tres particuliéres de I'ICDDR,B et de Matlab avec les maladies
diarrhéiques en général et le choléra en particulier, il était nécessaire d'accorder une
attention spéciale a ces maladies en tant que causes de décés. Les publications référencées
"M3"29 et "M4"30 font état d'études sur les roles respectifs des trois catégories de
maladies diarrhéiques en tant que causes de déces: diarrhées hydriques responsables de
déshydratation aigue, diarrhées de type dysentérique aigu31 responsables de septicémies,
d'hyperthermies ou d'hypoglycémies, et diarrhées chroniques ou persistantes responsables
de malnutrition grave. De plus ces études différencient les trois types de diarrhées selon
deux catégories d'age: chez les nourrissons de moins d'un an et chez les enfants de un a
quatre ans. Les résultats montrent des différences notables, avec une prédominance des
morts par diarrhée aigue déshydratante chez les nourrissons, et une large prédominance des
morts par complications de diarrhées persistantes et, dans une moindre mesure, des
diarrhées dysentériques, chez les enfants de un a quatre ans. Ces résultats ont des
implications bien précises, et bien individualisées dans les articles mentionnés, sur les
potentiels des interventions en matiere de maladies diarrhéiques. Nous y reviendrons dans

les chapitres suivants.
Nous abordons maintenant une autre catégorie d'applications de la méthode d'"autopsie

verbale", celles qui permettent de guider, de préciser, d'affiner le processus de décision

dans le choix de telle ou telle intervention dans un domaine spécifique.
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Diarrhoea Mortality in Rural Bangladeshi Children

by V. Fauveau, M. Yunus, K. Zaman, J. Chakraborty, and A. M. Sarder
International Centre for Diarrhoeal Disease Research, Bangladesh (1.C.D.D.R.,B.), G.P.O. Box 28, Dhaka 1000,

Bangladesh

Summary

Diarrhoeal mortality and hospital admissions for diarrhoea are described among children under the age of
5 years in a large rural Bangladeshi community during 1986-87. Acute watery (dehydrating) diarrhoea
was associated with 11 per cent of all deaths among infants aged 111 months and 5 per cent among
children aged 1-4 years. Acute non-watery diarrhoea, including bloody dysentery and diarrhoea with
mucoid stools, was associated with 16 per cent of all deaths among children aged 1-4 years. In this age
group, persistent diarrhoea, particularly when accompanied by recent andfor severe wasting, was
associated with 63 per cent of all diarrhoeal deaths and 34 per cent of all deaths.

These data suggest that exclusive emphasis on ORT will have little impact on diarrhoea mortality
among children in rural Bangladesh. A broader strategy, both preventive and curative, including measles
immunization, nutrition education, dietary management of diarrhoea, and the treatment of dysentery in

the community, carries a greater potential.

Iutroduction

Diarrhoeal diseases are estimated to be responsible for
five million infant and child deaths annually in the
world, the great majority of them occurring in the poor
areas of the developing countries.! Oral rehydration
therapy (ORT), a cornerstone of the universal strategy
for child survival launched in the late 70s, was expected
to prevent more than half of these deaths worldwide.?
Ten years later, the results of the few studies which
critically evaluated the impact of ORT on mortality
remain confusing.®~¢

Few studies have separated the relative effects on
mortality of different clinical types of diarrhoeas,
namely watery or dehydrating, invasive or dysenteric,
and persistent {defined by duration more than 2 weeks
rather than by stool characteristics). Since ORT is
likely to have an impact mostly on watery and
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potentially dehydrating diarrhoeas, differences in case
mix of diarrhoeas from place to place may help to
explain variations of the impact of ORT programmes
in different places.

In this study, efforts have been made to distinguish
the contribution of different types of diarrhoea to
infant and child mortality in rural Bangladesh. Based
on data collected from a large rural community under
intensive surveillance and served by a diarrhoea
hospital, the paper describes diarrhoeal mortality and
hospital admission among children in 1986--87. Policy
implications are discussed, emphasizing the need to
include interventions against non-watery diarrhoeas
in control strategies.

Material and Methods

Study area

Since 1963, the International Centre for Diarrhoeal :
Disease Research, Bangladesh (ICDDR,B, known as
Cholera Research Laboratory up to 1978), has main-
tained a Diarrhoea Treatment Centre (DTC)at its field
station in Matlab, 45 km south-east of Dhaka. Initial
studies were concerned with the epidemiology of
diarrhoeal diseases and field testing of cholera vaccines.
For that purpose, a Demographic Surveillance System
(DSS) was started in 1966, continuously recording
births, deaths, marriages and migrations.” Typical of
many districts of southern Bangladesh, Matlab is
located in a riverine low-lying area, with a subsistence
agricultural economy, and poor communications. It
had, in 1986, a high population density (700 per km?),
high infant mortality {100 per 1000 live births), and a
low literacy rate (30 per cent-among adults).

© Oxford University Press 1991 3t



In 1978, an intensive Family Planning and Health
Services Project was initiated in half of the study
villages, representing the MCH-FP area.? The remain-
ing half served as a comparison area, where free
treatment for diarrhoea at the DTC and distribution of
ORS packets were added to the services provided by
the government health programme. In 1986, the
population was approximately 95400 in the treatment
area and 94 300 in the comparison area.

ORT was first introduced in Matlab for home
treatment of diarrhoea in 1978.° The distribution and
promotion of glucose ORS packets for use in any case
of diarrhoea started in half of the treatment area and
half of the comparison area in 1979 and was extended
to the whole area in July 1981.'° All ORS packets in
use in the Matlab project were produced locally and,
since 1986, they have been standardized to contain
sugar and salts needed to make 1/2 litre of solution. In
the MCH-FP area, Community Health Workers
(CHWs) have identified a woman called ‘Bari-Mother’
in each cluster of households surrounding a courtyard
(bari), and trained her in the promotion and distribu-
tion of ORS packets.!! In the comparison area, ORS
packets are distributed by the field demographic
workers during their routine visits. Therefore, every-
one in the two areas has access to ORS packets and to
the DTC located in Matlab Bazar.

A large community-based oral cholera vaccine trial
took place in 1985 in the whole area under demo-
graphic surveillance. The results, so far, indicate a
reduction of admissions to the DTC for acute watery
diarrhoea, but no reduction of diarrhoea mortality
among vaccinated children.!?:13

Mortality data

Over the whole DSS area, each household was visited
twice a month by female resident village health
workers to detect and record all deaths which occurred
since the last visit. This information was passed to
health assistants who interviewed the relatives in their
home, asking details about the events and symptoms
preceding death. These death histories were distri-
buied to three physicians who reviewed the inform-
ation independently and assigned a most likely cause
of death. Their findings were matched and the majority
ruie was applied in case of two-to-one disagreement. In
case of complete disagreement the forms were sent
back to the field for additional information and then
re-examined. All death forms were then coded accord-
ing to a classification derived from the WHO-
recommended classification.'*

In the absence of aetiological information for
diarrhoea-related deaths, a classification by stool
characteristics and timing, as reported by the mother,
was used: the term ‘acute watery diarrhoea’ referred to
liquid stools containing mostly water and very little
solid material passed more frequently than usual. The
other types of diarrhoea lasting less than 2 weeks,
either with mucoid or bloody stool, were called ‘acute
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non-watery diarrhoea’. The term ‘persistent diarrhoea’
was used when the diarrhoeal episode had lasted more
than 2 weeks before death, regardless of the clinical
characteristics of the stools. Persistent diarrhoca
associated with severe and/or recent wasting was
categorized separately. Given that the total popula-
tion under 5 years was around 30000, it was impos-
sible to get an objective measure of the degree of
malnutrition prior to death. Hence, the diagnosis of
‘severe malnutrition’ was applied when parents or
relatives of the deceased child had noted a rapid and/or
recent wastage of the child’s tissues prior to death,
and/or the recent apearance of tibial oedema. In a sub-
sample of 253 cases for which measurement of the mid-
upper-arm circumference was taken within a month of
death, the degree of agreement between the assessment
of severe malnutrition by verbal autopsy and by arm-
circumference of less than 110 mm prior to death was
86 per cent.

Deaths with diarrhoea observed within 6 weeks of
measles were pooled in a category called ‘post-measies
diarrhoea’.

Hospital admission data ‘

The Matlab DTC admits patients from the entire DSS
area (MCH-FP and comparison) and also from the
neighbouring districts. The data used for this study
refer only to under-5 children living in the DSS area. A
stool culture on rectal swab was done routinely for all
admitted cases, looking for Vibrios, Shigella, and
Salmonella species.

Results

Diarrhoeal mortality
Table 1 gives the numbers and percentages of dia-
rrhoeal deaths by type of diarrhoea and age for the
entire DSS area. Out of a total of 60669 under-5
child/years of exposure, there were 520 diarrhoeal
deaths (8.6 per 1000 children per year). The propor-
tion of diarrhoeal deaths increased from 1 per cent of
all deaths during the first month of life to 65 per cent
during the third year of life. This proportion declined
to 46 and 48 per cent of all deaths during the fourth
and fifth years of life, respectively.

Acute watery diarrhoea (AWD) was the most
important cause of diarrhoeal deaths at ages 1-11
months, responsible for 11 per cent of all deaths and 40
per cent of all diarrhoeal deaths (60/149). At ages 14
years, however, AWD was a relatively more modest
cause of death, responsible for only 5 per cent of all
deaths and 9 per cent of all diarrhoeal deaths (34/363).

Among children who died at ages 1-4 years, the
other types of acute diarrhoea (mucoid, bloody) taken
together were a more important cause of death than
AWD. They were associated with 9 per cent of all
deaths and 16 per cent of all diarrhoeal deaths
(58/363). Among children who died from these causes,
68 per cent had a history of blood in stool.
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TaBLE |
Diarrhoeal mortality by age and type, Matlab, 1986-87 and percentage of all causes of death in the age group considered

Less I month  1-11 months 12-23 months  24-35 months 3647 months  48-59 months 1-4 years
Cause of death n % n Y n Yo n % n % n % n Yo
Acute watery diarrhoea 4 0.6 60 11.0 18 5.8 5 2.7 5 43 6 9.4 34 50
Ac. bloody or mucoid diar. 3 0.4 33 6.1 28 8.9 16 8.6 7 6.1 7 10.9 58 8.6
Post-measies diarrhoea 0 0.0 2 0.4 16 5.1 17 9.2 S 43 3 4.7 41 6.1
Persistent diarrhoea 1 0.1 - 19 35 22 7.0 12 6.5 6 5.2 2 3.1 42 6.2
Persistent diarrhoea with severe/recent wasting 0 0.0 35 6.4 75 240 70 37.8 30 26.1 13 203 188 278
All diarrhoeal diseases 8 1.1 149 274 159 50.8 120 64.9 S3 46.1 31 48.4 363 53.6
Other causes of death 705 989 395 72.6 154 492 65 35.1 62 539 33 St.6 314 46.4
All deaths 713 1000 544 100.0 313 100.0 185 100.0 115 100.0 64 1000 677 1000

IV 13 NVIANVA A
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TABLE 2
Characteristics of children who died from four different types of diarrhoea in Matlab, 1986-87 (n=520)

Ac. Watery Ac. Non-Wat. Persistent Post-measles

Characteristics (98) 94) (265) (43)
Percentage of all deaths under S years of age 5 5 14 2
Percentage of all deaths at ages 1 to 59 months 8 8 22 4
Mean age (months) 13 20 23 27
% Females 53 56 73 65
% Died during dry season 68 49 43 60
% Died in hospital 10 3 4 2
% Consulted no doctor 7 7 4 9
% Consulted M.D. 42 27 37 9
% Consulted village doctor 69 81 89 88
% From comparison area 57 55 67 93
Associated symptoms

% with biood in stool 3 68 7 77

% w/sev/recent malnutr 5 16 45 23

% with tibial oedema 2 9 46 16

% with pneumonia 2 4 3 1

% w/mouth ulcers 7 7 17 47

TABLE 3
Hospital admissions by age and aetiological agent isolated, Matlab, 1986-87
1-11 months  12-23 months 24-35 months 3647 months 48-59 months 14 years

Aetiological agent n %adm* n %adm* n %adm* n %adm* n %adm®* n % adm*
Cholera El Tor 22 29 52 5.2 55 11.3 47 14.5 40 21.1 194 9.7
Cholera classical 15 20 51 5.1 56 11.5 54 16.7 36 18.9 197 9.8
Non-cholera Vibrio 52 6.9 100 10.0 54 11.1 43 133 16 84 213 10.6
Shigella shiga 7 09 19 1.9 19 39 12 3.7 14 74 64 3.2
Shigella flexneri 30 40 62 62 57 11.7 30 9.3 13 6.8 162 8.1
Other Shigella 9 1.2 15 1.5 8 1.6 6 1.9 0 0.0 29 1.4
Total positive 135 18.0 299 29.8 249 510 192 593 119 62.6 859 429
Culture negative 604 80.5 686 68.5 229 46.9 125 38.6 67 353 1107 55.2
No culture done 11 1.5 17 1.7 10 2.0 7 2.2 4 2.1 38 1.9
Total admissions 750 1000 1002 1000 488 1000 324 1000 190 1000 2004 1000

*Percentage of all hospital admissions in the age group.

Deaths related to post-measles diarrhoea accounted
for 5 per cent of all child deaths and 11 per cent of all
diarrhoeal deaths (41/363). However, they occurred
almost exclusively in the comparison area, where the
measles-immunization programme had not been
implemented.

In the age group 14 years, persistent diarrhoea with
or without severe wasting accounted for the highest
proportion of all deaths and of diarrhoeal deaths, 63
(230/363) and 34 per cent (230/677), respectively.

Table 2 shows that the mean age of chiidren who
died from acute watery diarrhoea was 13 months, as
opposed to 20 and 23 months for acute watery
diarrhoea and persistent diarrhoea, respectively. The
proportion of female children dying from persistent
and post-measles diarrhoea was higher than for acute
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diarrhoea. Blood in stools was found in more than
two-thirds of children who died from acute non-watery
and persistent diarrhoea, and 77 per cent of those who
died of post-measles diarrhoea. The proportion of
children with signs of severe malnutrition, including
tibial oedema, was highest among those who died with
persistent diarrhoea.

Hospital admissions

Table 3 shows the admissions and pathogens isolated
at the Mailab BDTC during 1986-87, broken down by
age. Out of a total of 2754 admissions of children aged
1-59 months from the DSS area, the age groups with
the most admissions were children 12-23 months
(36 per cent of the total) and infants aged 1-11 months
(27 per cent). These age groups were also those with
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the highest proportions of negative cultures, perhaps a
result of high rates of enterotoxigenic Eschericia coli
and rotavirus diarrhoeas, which, for technical reasons,
were not looked for in the laboratory surveiliance.
There was a progression with age of the rate of cholera
vibrios isolated, from a low 5 per cent of all admissions
among infants aged 1-11 months to 40 per cent of all
admissions among children aged 14 years. The isola-
tion rate of Classical cholera was similar to that of El
Tor. The rate of Shigella isolated was low in the first
2 years of age, reached a peak of 18 per cent among
children aged 24-35 months, and declined slightly in
older children. The isolation rate of Shigella shiga
increased with age, but Shigella flexneri was the most
common shigella in most age groups.

During the same period the distribution of clinical
presentation for patients admitted varied with age,
from 79 per cent watery diarrhoea and 12 per cent
bloody dysentery among infants aged 1-11 months, to
64 per cent watery diarrhoea and 27 per cent bloody
dysentery among children aged 14 years (J. Clemens
and F. van Loon, personal communication).

Discussion

This study attributes a relatively modest role to AWD
in overall diarrhoeal mortality among the children of
Matlab in 1986-87.

The data on mortality were based on a well
supervised longitudinal demographic surveillance,
unlikely to miss deaths. The assessment of cause of
death, because it involved several physicians, was
presumably more reliable than previously used sys-
tems. Yet there remains some uncertainty on the cause
of death when multiple factors were involved. The
contribution of malnutrition in diarrhoea-related
deaths relied not on anthropometry, but on the
perception of wasting by the mother, which is likely to
lead to an underestimate. Studies from the same
community using a prospective approach and anthro-
pometry, however, attributed a similar proportion of
diarrhoeal deaths to severe malnutrition (49 v. 47 per
cent in our study).'®

Hospital data provide a partial picture and should
be interpreted with caution because there was no
systematic attempt to isolate viruses, protozoa, ETEC,
Campylobacter jejuni, and other pathogens known to
cause diarrhoea.

The findings of this study, at odds with the common
concept that dehydrating diarrhoeas are the leading
cause of mortality and morbidity among young
Bangladeshi children,! ’~!® may be the result of cither a
successful ORT programme in Matlab, or a change in
the nature of diarrhoeal diseases among children.

In favour of the former interpretation, the success of
the Matlab ORT programme lies in the almost
universal availability of ORS packets in the entire
area, and the almost universal knowledge of home-
made solutions. However, the analysis of ORS con-
Vol. 37
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sumption during the study period indicates that
children with acute watery diarrhoea consume less
than 1 litre of rehydration solution during the entire
first week. A recent study evaluating the knowledge
and practice of ORT among the mothers of Matlab
showed that although 99 per cent of them knew ORT,
only 67 per cent of those whose child had a watery
diarrhoea episode claimed to have used it (Sh. Islam,
personal communication). Attempts to evaluate the
impact of ORT on diarrhoeal mortality in Matlab
have been inconclusive.

The low contribution of AWD to mortality is
unlikely to be due to the oral cholera vaccine trial of
1985 since this trial involved a small number of the
children considered in this study, and also had no
measurable impact on infant and child mortaility.

In favour of a change in the actiology of diarrhoeal
diseases among Bangladeshi children, a few com-
munity-based mortality and morbidity observations
tend to confirm the recent increase of non-watery
diarrhoea across the country, since 1984.!%:29-22 The
contribution of Shigella pathogens, however, is not
clear from all these reports. A study from rural
Bangladesh showed that the presence of blood in stool
had a positive predictive value of 50 per cent for
Shigella infection.!® Since 68 per cent of the children
who died from acute non-watery diarrhoea had a
history of blood in stools in the 2 weeks preceding
death, one may estimate that at least 34 per cent of
these deaths may be due to Shigella. An outbreak of
Shigella dysenteriae type I was identified at the Matlab
DTC in 1984-85.72

In this study, the second and third years of life were
shown to be the most important with regard to non-
watery diarrhoea mortality. This may be due to an
increased exposure to enteric pathogens due to the
introduction of contaminated weaning foods, or to an
increased susceptibility to invasive pathogens as a
result of malnutrition which is common at this
age.232

Policy implications

The findings of this study suggest that, to decrease
diarrhoeal mortality in this community, the strategy of
diarrhoeal  control  programmes should be
broadened.?® First, the use of ORT should be
reinforced, particularly among infants which is the age
group most sensitive to dehydration.?® Education
campaigns should emphasize the life-saving capacity
of ORT in infants with a watery diarrhoea. Promoting
the unselective use of ORS, for example, for non-
watery diarrhoea, may have a negative effect because
mothers do not perceive any efficacy of this labour-
intensive and time-consuming process.?”

Secondly, of the preventive measures potentiaily
capable of reducing diarrhoea mortality, measles
immunization might be one of the most effective in
areas like Matlab, where post-measles diarrhoea
mortality is high. Improvement of nutritional status of

35



children under-5 years old is also likely to prevent
diarrhoea deaths. Case-fatality is considerably higher
in mainourished children,?®?®* who are also more
often predisposed 1o persistent diarrhoea.?*° Nutri-
tional status is, to a large extent, influenced by food
availability at the household level.

Thirdly, curative approaches to control dysentery
should be promoted, including early detection and
home treatment in the community.!* Yet, the potential
impact of a curative intervention may be limited by
operational constraints and increased bacterial resist-
ance to antibiotics. A recent study in Matlab showed
that most children with dysentery received some
antibiotics from village practitioners, but only 10 per
cent of them received a correct one at a correct dose.>!
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To determine the importance of persistent diarrhea in childhood mortality a multiple-step verbal
autopsy method was used to study 1934 deaths in Matlab, Bangladesh. We found that most of the
deaths from acute watery diarrhea occurred in infancy, whereas the peak of non-watery diarrhea
deaths was in children over 12 months of age. Children suffering from persistent diarrhea and
malnutrition were at highest risk of dying during their third year of life. Children with infectious
diseases have a two to four times higher risk of dying if they are malnourished, and for diarrhea the risk
is 17 times as high. Forty-nine percent of the diarrheal deaths were in children with malnutrition
associated with persistent diarrhea, These results imply that fluid and dietary management are key
aspects in the treatment of diarrhea, particularly for those episodes which persist. We conclude that
attempts to reduce diarrhoeal deaths with vertical ORT programmes will not have a major impact
unless other interventions are directed to the persistent diarrhoea-malnutrition complex. O Control,
malnutrition, mortality, persistent diarrhea

Fitzroy J Henry, Harvard Institute for International Development, 1 Eliot Street, Cambridge, MA 02138,

USA

In developing countries diarrhea remains a major cause
of death in children one to five years of age even where
there is widespread use of oral rehydration therapy (1).
Apart from dehydration the other causes of diarrheal
deaths are poorly understood (2).

In Bangladesh ORT has been the main component of
the strategy to reduce diarrheal deaths. However, to
plan diarrheal control programs a clear assessment of
the specific types of diarrheal deaths and their age
distribution should be made, particularly because ORT
is unlikely to have an impact on dysentery and persistent
diarrhea. This paper describes diarrheal deaths in
Matlab, Bangladesh with a focus on persistent diarrhea
to assist the planning of future diarrhea control strate-
gies. :

Methods

The Matlab study area, located in the deltaic flood plain
at the junction of the Ganges and the Meghna rivers, is
representative of rural southern Bangladesh. It has a
subsistence agricultural economy, poor intrastructure
and communications, uneven land distribution, and
socioeconomic indicators among the lowest in the world
(3). Since 1966 the International Centre for Diarrheal
Diseu- Research, Bangladesh (ICDDR,B) has main-
tained a demographic surveillance system (DSS) in a
population which amounted to 200,000 in 1986-87.
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Periodic censuses are updated by longitudinal recording
of births, deaths, marriages and migrations (4). This
study area comprises a Maternal and Child Health and
Family Planning (MCH-FP) project area, where inten-
sive FP program and various MCH interventions are
operated by the ICDDR,B since 1978 (5), and a
comparison area of the same size, serviced by the
national health program, with the addition of free access
to diarrhea treatment centres operated by the
ICDDR,B. This study reports data from the compari-
son area only.

In 1986-87 the assessment of the cause of death of
children was made through a multiple-step procedure
called ‘verbal autopsy’ (6, 7). Whenever deaths were
reported by community health workers during their
routine biweekly health visits, health assistants inter-
viewed the nearest relatives to record socio-demo-
graphic information and write a semi-structured de-
scription of events and symptoms preceding death. This
information was recorded on a special form in the local
language, without attempting to make a diagnosis at
this stage. These forms were then distributed to three
medical officers of the project, who assigned their
diagnosis independently, giving priority to the final
cause of death. A cause of death was accepted when two
or three of the reviewers agreed on the diagnosis. In case
of complete disagreement, which was about 15% of
cases, the forms were returned to the field for additional
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information and then re-entered into the process. For
about 8% of deaths, however, it was not possible to
assign a cause.

A classification of stool characteristics and timing, as
reported by the mother, was used: the term acute watery
diarrhea referred to liquid stools containing mostly
water and very little material passed more frequently
than usual. The other types of diarrhea lasting less than
two weeks were described as either mucoid or bloody
depending on the visual appearance of the stool. The
term persistent diarrhea was used when the diarrheal
episode had lasted more than two weeks before death,
regardless of the characteristics of the stools. Separate
categories were made for persistent diarrhea with severe
malnutrition.

In most cases it was impossible to get an objective
measure of the degree of malnutrition prior to death.
Hence the term ‘severe malnutrition” was applied when
parents or relatives of the diseased child had reported a
rapid and/or recent wastage of the child’s tissues prior to
death, and/or the recent appearance of tibial oedema. In
a subsample of 253 cases for which measurement of the
mid-upper arm circumference (MUAC) had been made
within a month of death, the degree of agreement
between the assessment of severe malnutrition by verbal
autopsy and by a MUAC less than 110 mm prior to
death was 86% (sensitivity: 76% and specificity: 91% for
a MUAC less than 110 mm). The denominators for
calculation of global and cause-specific death rates were
provided by the DSS, and expressed in child-years of
exposure to the risk of death. Differences between
groups were tested by comparison of incidence density
ratios, and 95% confidence intervals (CT) of risk ratios
by the Miettinen test-based method (8).

Results

Table | shows that during the neonatal period diarrhea
accounts for only 1% of the total number of deaths;
however, after infancy about half of the deaths are
associated with diarrhea. Most of the deaths from acute

Table 1. Diarrheal deaths (%) by age and type. Matlab 1986-87.

Age in months

<l 1-11 12-23 24-35 36-47 48-59
All deaths N= 713 544 313 185 115 64
Acute watery 06 1.2 7.3 4.3 52 10.9
Acute M/bloody 0.4 62 125 135 8.7 i4.0
Persistent 0.1 3.5 7.0 6.5 52 3.1
Persistent with severe
malnutrition 0 64 240 378 26.1 20.3
All diarrhea .1 274 508 649 46.1 48.4
All other 989 726 492 351 539 51.6

Persistent diarrhea deaths in Banglades': 13

watery diarrhca occur among post-neonatal infants
when the majority of childhood deaths occurrcd. The
peak of deaths from non-watery diarrhea occurs after
infancy. The number of deaths associated with persist-
ent diarrhea is similar to the other non-watery diarrheas
except when it is associated with severe malnutrition.
The proportion of deaths from the malnutrition—persist-
ent diarrhea syndrome increases rapidly with age with a
peak during the third year of life. Children dying from
this syndrome account for less than 1% of deaths in the
neonatal period, 6% in post-neonatal, and 28% in the I-
4-year-old period. Between 24 and 35 months of age
more children die from the malnutrition/persistent
diarrhea complex than from all the non-diarrhea causes
of death combined.

In this study we used the age range 6-35 months to
estimate the contribution of severe malnutrition to
childhood mortality since it captures the period of
weaning and also when children are at a high risk of
dying from infectious diseases. To support the verbal
autopsy data we applied the previously reported finding
that in the comparison area 6% of children 6-36 months
had a MUAC equal to or less than 110 mm in 1986 (9).
We estimated that there were 977 severely malnourished
children in the study area and that 115 out of 222
diarrheal deaths occurred among them (Table 2). By
difference, it was estimated that the 107 deaths not
associated with malnutrition occurred among a total of
15,299 non-severely malnourished children. Hence the
relative risk of dying from diarrhea among severely
malnourished as opposed to non-severely malnourished
children was 17 (p <0.001). Among the 133 persistent
diarrhea cases, 108 (81%) were associated with malnu-

Table 2. Estimated relative risk of death with severe malnutrition by
cause. Matlab 1986-87.

Al children +S.M. —-S.M.
RR
Cause of death N R® N R N R (95% CI)
Persistent 133 82 108 1105 23 1.6 67.6
diarrhea (54.0-84.7)
Acute diarthea 89 54 7 72 8 53 1.4
(0.6-2.9)
All diarrhea 222 136 115 1178 107 7.0 16.8
(13.9-20.4)
Measles 47 29 10 102 37 24 42
(2.2-8.0)
Other inf. 85 52 10 102 75 49 2.1
(1.1-4.0)
All others S8 36 4 41 S 35 12
04-3.2)
Total 412 25 139 142 273 18 8.0
6.7-9.4)
No. of children 16276 977 15299

3=Rate per 1000 children aged 6-35 months.
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trition compared to 25 (19%) without malnutrition,
having a relative risk of 68. Similarly, the relative risk
was 4.2 for measles (p <0.001), 2.1 for other infectious
diseases (p=0.02), and 1.2 for other causes, which
include accidents and non-infectious diseases.

Discussion

Verbal autopsy is a practical method to evaluate the
cause of death and can be very helpful in formulating
health policies (6, 7, 10). This method is most useful in
settings like rural Bangladesh, where over 90% of deaths
occur in villages which are away from medical care, and
there are no hospital records or post mortem autopsies.
The Matlab surveillance system, using resident village
health workers to locate and record all deaths during
their twice monthly visits, was vastly improved by the
involvement of several physicians in the diagnosis of
cause of death. Nevertheless, the validity of these results
was limited by the multiple illnesses associated with
these deaths and also the reliance on mothers’ percep-
tion of wasting rather than anthropometry in diagnos-
ing severe malnutrition. However, longitudinal studies
using anthropometry in the same area attributed 49% of
diarrheal deaths to severe malnutrition (11) and this was
similar to the 47% in this study.

This study shows that malnutrition significantly
increases the risk of dying in children suffering from
infectious diseases, particularly those with persistent
diarrhea. These assessments of increased risk might still
be underestimates, since the diagnosis of severe malnu-
trition was made through lay reporting of events and
symptoms preceding death. Malnutrition is quite com-
mon in this community and a parent’s perception of
severe malnutrition is likely to occur only in cases of
extreme wasting. A previous study in this area showed
that the proportion of deaths attributable to severe
malnutrition ranged from 37 to 51% in accordance with
the type of other associated factors (9).

Oral rehydration therapy was introduced in Matlab in
1979 and has been the main component of the diarrhea
control program. This study shows that because of, orin
spite of, the ORT program persistent diarrhea and its
associated conditions demand a high priority when
planning the future control strategy. Because most child
deaths associated with watery diarrhoea occur in chil-
dren of less than one year of age, special emphasis
should be placed on giving ORT to infants. While
support for ORT should continue there is a clear need
for specific measures to reduce the number of deaths
from non-watery diarrhoea, particularly in children 1-4
years old. The effectiveness of rehydration therapy in
preventing deaths due to dysentery and persistent
diarrhea is uncertain. Diarrhea control programs which
focus on rehydration therapy must also emphasize the
importance of feeding during and after diarrhea to
achieve a major impact on diarrheal mortality. Further-
more, the persistent diarrhea-malnutrition complex
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should be tackled at the same time. Aithough the
pathogenesis of persistent diarrhea is unclezr, its associ-
ation with malnutrition prompts action towards opti-
mal nutritional management. Some trials of dietary
therapy using elemental formulations have been used
successfully to treat this syndrome (13) but the goal must
be to identify locally available ingredients which are
shown to be efficacious (14) and also inexpensive and
culturally acceptable. We conclude that a strategy
broader than fluid replacement is necessary for diarrheal
control in Bangladesh, since a large proportion of
deaths occur in malnourished children with persistent
diarrhoea.
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V. APPLICATIONS DE LA METHODE POUR
GUIDER, AFFINER, LES INTERVENTIONS
SPECIFIQUES

L'utilisation de la méthode d'autopsie verbale avait permis de démontrer la contribution de
la malnutrition grave dans la mortalité des enfants de six a trente-six mois32, et d'affiner la
définition des groupes a risque de décés par malnutrition grave. Elle avait aussi permis de
guider les interventions pour améliorer la santé en matiére de reproduction chez les
femmmes de Matlab33 par la mise en place d'un programme de soins obstétricaux
décentralisés34, programme dont l'évaluation par la méthode d'autopsie verbale est

rapportée au chapitre suivant.

Nous voyons maintenant plus en détail ce type d'application dans les domaines des

maladies diarrhéiques et de la rougeole.
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V.1. MALADIES DIARRHEIQUES

Dans une partie de la publication "G1"33 il est fait appel a 1'examen des taux spécifiques
de mortalité par maladies diarrhéiques selon leur type (diarrhée aigue déshydratante ou
diarrhée de type dysentérique) et selon 1'dge au moment du décés (nourissons de moins
d'un an ou enfants de un a quatre ans). lLes résultats sont confrontés a ceux de 1'examen
des taux de prévalence des divers types de diarrhée et des taux d'admission a 1'hdpital par
type de diarrhée et par age. Ils permettent de conclure que si les programmmes de lutte
contre les maladies diarrhéiques devraient insister sur la promotion de la réhydratation
orale dans le groupe d'dge des moins d'un an, ils devraient en revanche donner une place
plus grande, dans les régions rurales du Bangladesh au moins, aux interventions curatives
et préventives dirigées contre les diarrhées de type dysentérique, telles que le dépistage et
le traitement précoces des épisodes aigus de dysenterie, la gestion et la récupération
nutritionelles de ces épisodes, et les opérations d'hygiéne et d'assainissement.

Nous verrons plus loin 1'application de la méthode de détermination des causes de déces

al'évaluation de ces interventions en matiere de maladies diarrhéiques.
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Is acute watery diarrhoea an important cause of morbidity and mortality

among rural Bangladeshi children?

H. R. Chowdhury!, V. Fauveau!’, M. Yunus', K. Zaman® and A. Briend® International Cenre for
Diarrhoeal Disease Research, Bangladesh, G.P.O. Box 128, Dhaka 1000, Bangladesh; *Institut Francais de
Recherche pour le Developpement en Coopération, Montpellzer, France

Abstract

To assess the relative importance of acute watery
diarrhoea (AWD) and other types of acute diarrhoea
as causes of morbidity and mortality among infants
and 1-4 years old children, we examined 3 different
data sources from the Matlab field project of the
International Centre for Diarrhoeal Disease Research,
Bangladesh. In infants, prevalence rates for AWD
and non-watery diarrhoea were similar. In children,
prevalence of AWD was 1'8 times lower than
prevalence of other acute diarrhoeas. In infants,
admission rate to a diarrhoea hospital was 4-1 umes
higher for AWD than for other acute diarrhoeas
(P<0-001). In children, admission rate was only 1-7
times higher for AWD than for acute diarrhoeas
(P<0-001). Infant mortality was 1-7 times higher for
AWD than for other acute diarrhoeas, but child
mortality was 3 times lower for AWD. These data
suggest that, while diarrhoeal disease control prog-
rammes should give more importance to oral rehydra-
tion therapy in infants, field management of the other
types of acute diarrhoea should receive more emphasis
in children.

Introduction

Diarrhoeal diseases have long been recognized as a
leading cause of morbidity and mortality, particularly
in infants and children of the developing world
(WaLSH & WARREN, 1979; SNYDER & MERSON,
1982). Nearly 500 million children suffer from acute
diarrhoea annually world-wide. Of the 15 million
deaths occurring each year in children under 5 years
old in the developing world, about 4 million are
associated with diarrhoea (SNYDER & MERSON, 1982).
It has often been taken for granted that many of these
diarrhoea deaths could be averted by oral rehydration
therapy (ORT) (WHO/UNICEF, 1983; UNICEF,
1983; PARKER et al., 1985). Very few studies,
however, have examined the contribution of watery
diarrhoea (AWD), the type most likely to respond to
ORT, to overall diarrhoea morbidity and mortaliry.
The relative contribution in different age groups is
also little known. This information is essential to
devise control strategies and assess the potental
impact of ORT programmes.

The aim of this study was to assess the relative
importance of AWD and other types of acute di-
arrhoea in 2 different age groups of children under 5
years old in rural Bangladesh.

“Author for correspondence: Dr V. Fauveau, Centre for
Population Studies, 99 Gower Street, London, WC1 6AZ,
UK.
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Subjects and Methods

This study was made on data collected in the
Matlab field station of the International Centre for
Diarrhoeal Disease Research, Bangladesh
(ICDDR,B). The Matlab study area lies in the Ganges
delta, 45 km south-east of Dhaka, the capital of
Bangladesh. It is a regularly flooded area, with poor
communications, low literacy, high population densi-
ty, high fertlity and high mortality. Subsistence
farming and fishing are the main occupations.

Since 1966, the ICDDR,B has maintained a demo-
graphic surveillance system (DSS) in 149 villages
comprising about 200 000 people of whom 16% were
children under 5 years old. This included regular
cross-sectional censuses and longitudinal registration
of births, deaths, marriages and migrations (RUZICKA
et al., 1978).

Data used in this study came from the following 3
sources.

(1) Prevalence

In 1978, the ICDDR,B introduced a comprehen-
sive Maternal and Child Health and Family Planning
(MCH-FP) programme in half of the DSS area,
comprising 70 villages (BHATIA et al., 1980). The
MCH-FP programme maintained records which in-
cluded service-related information and morbidity
information on about 15 000 children under 5 years
old. Eighty female community health workers
(CHWs) visited every family in their village biweekly
and, since 1986, have recorded monthly point preva-
lence of diarrhoea by clinical type.

Throughout the study, AWD was defined, based
on the mother’s report, as passage of 3 or more watery
stools with little faecal matter in 24 h, of less than 8 d
duration. All other types of acute diarrhoea, including
dysenteric (i.e. with blood in stools) and mucoid,
were considered as a single separate category.

(ii) Hospital admissions

Since 1963, the ICDDR.,B has provided free
treatment for diarrhoea at its Matlab hospital. In-
formation on diarrhoea at admission by age and
clinical type was collected from hospital therapy
sheets for the years 1986 and 1987. Hospital admis-
sion rates were calculated using population-based
denominators provided by the DSS (HOSSAIN et al.,
1983).

(iil) Cause-spectfic mortality

Whenever a death was reported by a CHW, a male
health assistant visited the household within a month
and completed a registration form with socio-demo-
graphic information and a description of the symp-



toms and events leading to death. In 1986-1987 the
death forms were circulated among 3 physicians for
independent diagnosis and the cause of death was
assigned on a majority basis (FAUVEAU et al., 1990).
Denominators for caiculating rates were provided by
the DSS.

The differences between rates within age-groups
were evaluated by standard y* tests. The dlfferences
of rates between age-groups were evaluated by the >
test for heterogeneity, based on the comparison of the
risks after a logit transformation (ARMITAGE, 1971).

Results
(1) Point prevalence of diarrhoea

Prevalences of AWD and other types of diarrhoea
were not significantly different among infants. In
children aged 1-4 years the prevalence of AWD was
lower than that of other types of diarrhoea (Table 1).
The rate differential in the 2 age groups was
significantly different (P<0-001).

(i1) Hospttal admissions

AWD represented 84% of admissions among in-
fants but only 64% among children aged 1-4 vears
(Table 2). Population-based admission rates were 4-1
times higher for AWD than for other types of
diarrhoea among infants, but only 1'8 times higher
among children. This difference of admission rates
between age groups was significant.

(ii1) Cause-specific mortaliry

The AWD-specific death rate was 1:7 times higher
than for other types of acute diarrhoea in infants, but
3 times lower in 14 years old children. This
difference in the risk of dving from AWD as opposed
to other acute diarrhoeas was significantly different
between these 2 age groups (P<0°001, Table 3).

In infants, AWD was the cause of 63% of all acute

Table 1. Point prevalence of diarrhoea by age and by
clinical type, ICDDR,B Matlab Maternal and Child
Health and Family Planning Programme, Bangladesh,
19861987

Age Acute watery Other types of
in diarrhoea acute diarrhoea
years N@ No. Rarte/1000° No. Rate/1000°
<1 64 691 356 55 382 59
14 253803 1447 5:7¢ 2538 10-0¢

*N=number of child-days observed.

by? for heterogeneity for rates=35-5, one degree of freedom,
P<0-001.

“Significant difference between rates, P<0-0001.

Table 2. Hospital admission by age and by clinical type at
ICDDR,B Matlab Hospital, Bangladesh, 1986-1987

Age Acute watery Other types of
in diarrhoea acute diarrhoea
vears N°® No. Rate/1000° No.  Rate/1000°
<l 14340 884 (81%) 616 213 (19%) 14:9°
1-4 46 891 1593 (64%) 34:0° 890 (36%) 19:0°

*N=number of child-years of exposure.

®y? for heterogeneity for rates=94:2, 1 degree of freedom
P<0-001.

“Significant difference between rates in each age group,
P<0-0001.
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Table 3. Diarrhoea deaths by age and clinical type,
ICDDR,B Matlab Demographic Surveillance System,
Bangladesh 1936-1987

Age Acute watery Other types of
in Diarrhoea Acute Diarrhoea
years N® No. Rate/1000° No. Rate/1000°
<1 14350 o4 4-3¢ 38 2:6°
14 46 891 34 074 99 2-1d

*N=number of child-years of exposure.

Py? for heterogeneity for rates=31-2, 1 degree of freedom,
P<0-001.

°Significant diffzrence between rates, P=0-01.
9Significant diffzrence between rates, P<0-001.

diarrhoea deaths, but it caused only 26% in 1-4 years
old children (P<0-001). Since Matlab infant and
child mortality rates in 1986-1987 were 81 and 11:2
per 1000 respectively, AWD was responsible for 5:5%
of infant deaths and 6% of child deaths.

Discussion

This study suggested that, in infants, AWD was
more important in terms of prevalence, hospital
admission and mortality than other types of di-
arrhoeas. In 1-4 years old children, however, the
contribution of AWD to morbidity and mortality
seemed to be relatively less important. This suggested
that the potential reduction of mortality which could
be obtained by further promoting ORT in rural
Bangladesh may be limited and disappointing.

Several limitations of the study should be consi-
dered. First, point-prevalence of acute diarrhoea may
seem low, since acute diarrhoea was defined as
diarrhoea of less than 8 d duration on the day of
interview, compared to the more commonly used
duraton of less than 14 d (BLACK et al., 1982).
Second, the clinical symptoms as described by the
mother at home or the attending nurse in the hospital
may have been influenced by individual perception.
Third, the assessment of the cause of death was based
on home interviews and may have been subject to
misreporting.

Our findings regarding 1-4 vears old children may
be the result of extensive promotion of ORT by the
ICDDR,B in Matlab for more than a decade (CHEN et
al., 1980; SNYDER et al., 1982; CHAKRABORTY et al.,
1981). AWD mortality among infants, however,
remains high, suggesting that better promotion of
ORT could have an impact on infant mortality. The
potential impact of ORT in children may be overesti-
mated, on the other hand, since this intervention does
not seem to be very effective in shigellosis, which
often starts as AWD (STOLL et al., 1982; RABBANI et
al., 1983). In this respect, shigellosis seems to have
increased over the last few years in the Matlab area
(STOLL er al., 1982; BAQUI et al., 1988).

To reduce diarrhoeal morbidity and mortality
among 1 to 4 years old children, diarrhoeal disease
control programmes should give more emphasis to the
field management of the non-watery, non-dehydrating
types of diarrhoea. These programmes should include
education on dietary management of diarrhoea, treat-
ment of severely malnourished children, and com-
munity-based treatment of acute episodes of dysen-
tery. Feasibility and effectiveness of these interven-
tions still need to be assessed.
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V.3. ROUGEOLE

Le role majeur des complications de la rougeole dans la mortalité infantile a été montré
aMatlab.36 La question deés lors a été de savoir si la décision de changer la stratégie
vaccinale en adoptant les vaccins donnés entre 4 et 6 mois d'dge serait appropriée.37’38
Dans la publication "G2 "39 on a examiné la distribution par age des cas de rougeole ainsi
que des déces par complication de rougeole, pour conclure a la pertinence du changement
de vaccin et d'une vaccination plus précoce. Un des raffinements apportés a la méthode
était précisément la détermination par 1'autopsie verbale du role des complications
retardées de la rougeole comme causes de déces, a savoir les complications respiratoires et

surtout la dysenterie persistente.
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Measles among under-9-month-olds in rural

Bangladesh: its significance for age at immunization*

V. Fauveau,' J. Chakraborty,> A.M. Sarder,® M.A. Khan,* & M.A. Koenig®

Any decision to modify measles immunization strategies away from the use of the conventional vaccine
given to children at 9 months of age to the adoption of recently proposed vaccine strains that can be given
to 4—-6-month-olds will depend on the age distribution of severe cases of measles in the community.
Reported are the results of an analysis of two community-based measles surveillance systems in rural
Bangladesh, which found that 17% of all measles cases reported for under-5-year-olds in a nonvaccinated
population involved infants aged less than 9 months. In a vaccinated population from the same area, 31%
of all measles cases reported for under-5-year-olds occurred among under-9-month-olds. Using a rather
restrictive definition for measles-related deaths (those occurring within 6 weeks of the onset of the rash),
the proportion of measles-related deaths that occurred before 9 months of age was 13% of all such deaths
that were reported.

Although in Africa measles is recognized to be a (10-12).? Such a decision is about to be made in
major public health problem (1, 2), less concern has many African countries because they have age-

been expressed about its contribution to child mor- related data on measles, a situation that does not
tality in parts of Asia, particularly in the Indian apply in Bangladesh.

subcontinent. Two recent findings, however, have In this paper, we present data on the epidemio-
triggered a renewed interest in measles control. The logy of measles in rural Bangladesh, based on an
first of these was the discovery and successful pre- analysis of two community-based measles sur-

testing of the new generation of measles vaccines, veillance studies conducted in Matlab over the past
which permit children to be immunized at an earlier 10 years. The Matlab study area has the advantage of
age (3-6).* The second was the impressive reduction a well-established demographic surveillance system,
in mortality resulting from measles immunization in which permits a precise assessment of dates and ages.
Bangladesh (7-9).

The decision to modify current measles immu- Methods

nization strategies from the use of conventional vac- Matlab is a rural deltaic area quite typical of south
ine strains given to infants at 9 months of age to the . i
¢ g & ern Bangladesh, where the International Centre for

recently tested strains administered at 4—6 months of . .
age depends ultimately on the age distribution of Dlarrhogal Dlsease Research, B{ingl ades_h (ICDDR, B),
has maintained a demographic surveillance system

severe cases and case fatality rates in the community (DSS) since 1966. Under this system, 110 community
health workers (CHWs) visit each household in their

* From the International Centre for Diarrhoea! Disease Research, village every 15 days and note any births, deaths,
Bangladesh (iCDDR, B). migrations, or marriages that have occurred since
' Matiab Maternai and Child Health—Family Planning (MCH—FP) their last visit (13). Since 1980 they have also reported
Project, ICDDR, B. Present address: Centre for Population all cases of measles that have occurred during or

Studies, London School of Hygiene and Tropical Medicine, 99 between their visits (14 15) In one half of the DSS

Gower Street, London WC1E 6AZ, England. Requests for reprints
should be sent to Dr Fauveau at this address. --area (the MCH-FP or treatment area) 80 CHWs

? Manager, Health Services, Matlab MCH-FP Project, ICDDR, B. v ‘COVCI" a populatlon of approxlmately 120.0 eaCh’ a.nd
¥ Manager, Demographic Surveiilance System, Matlab MCH-FP prOWdC materna.l and child hez.llth_famlly plgnnmg
Project, ICDDR, B, (MCH-FP) services. For practical reasons, this area
: iixridand Iy : 11, oo/ -
‘ Data Management Supervisor, Record Keeping System, Matlab Is divided mt.o Iou.r operational blocks (A, B, C, and
MCH-£P Extension Project, ICODR, B, D) of 25 000 inhabitants each (16). In the other half of
¢ Project Director, MCH-FP Extension Project, ICDDR, B; and the DSS a_rea (the comparison area), 30 CHWs cover
Associate, The Population Council, New York, USA. a population of approximately 3200 each, and health

* High-dose E-Z measles vaccine. Research and Development
Group Meeting, Tokyo, Japan, 12-13 October 1989. Unpublished

WHO document EPI/RD/89/WP.13.0CT. ® Measles control. Expanded Programme on [mmunization,
) Global Advisory Group Meeting, 16-20 October 1989, Tokyo,

Reprint No. 5147 Japan. Unpublished document WHO/EPI/GEN/S0.1.

Bulletin of the World Health Organization, §9 (1): 67-72 (1891) © World Heaith Qrganization 1991 67
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services are limited to those provided by the govern-
ment health programme.

Measles vaccination was not provided in the
study area until April 1982, when it was system-
atically offered at home to all children in blocks A
and C in the MCH-FP area. Children in the other
half of theeMCH-FP area (blocks B and D) were first
vaccinated against measles in November 1985 in the
same way. Those in the comparison area were dealt
with by the national expanded programme on
immuaization (EPI), which only covered about 5%
of the children until its intensification in 1989 (17).

This experimental design permitted evaluation
of the impact of measles vaccination on mortality (7—
9) and also of the age distribution of the disease in
communities with different vaccination coverage
rates.

We used the following data sets for measles
surveillance: the comparison area (largely unvaccin-
ated) for 1980-81; blocks A and C of the MCH-FP
area (coverage rates that ranged from 50% in May
1982 to 78% in December 1985); and blocks B and D
of the MCH-FP area over the same period (coverage
rates of less than 1%). Data on the age distribution of
measles-related deaths from three other studies con-
ducted in the area were also reviewed (15, 18, 19).

Results

Measles morbidity

During 1980-81 in the largely unvaccinated compar-
ison area, 4-6-month-olds exhibited the highest
reported incidence of measles (Table 1). Besides the
usual definition of measles (taking into account the
type of rash and accompanying symptoms), the cases
reported here were restricted to children whose rash
lasted 4-12 days. The age distribution of reported
cases declined uniformly until the age of 10 years.
Cases of measles that occurred among 3-9-month-
olds represented 17% of the total number of cases
among under-5-year-olds (11% of the total cases
among under-10-year-olds).

From January 1982 to October 1985 in the

largely unvaccinated blocks B and D, children aged .
5-42 months exhibited the highest incidence of -

reported measles cases, with peaks among 5-7-,
14-16-, and 26-259-month-olds {Table 1). Cases of

measles among 3-9-month-olds represented 10% of

¢ Government of Bangladesh/World 3ank/SIDA/USAID/UNICEF/
WHO. Joint review of the Expanded Frogramme on immunization
in Bangladesh: summary report of findings, key issues and
recommendations, 1989. Unpublished document, Ministry ot
Health and Family Planning, Dhaka, Sangladesh.
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Tabie 1: Proportion of measies cases in infants aged 3-9
months, Matlab maternal and child health-tamily plan-
ning (MCH-FP) and comparison areas, 1980-85 '

Peak
Area age groups Percentage
(period) No. (months) ot cases*
Comparison area, not
vaccinated 3711 4--7 17
(January 1980-December 1981)
MCH-FP area 5-7
biocks B+D, 1921 14-16 10
not vaccinated 26-29
(January 1982-October 1985)
MCH~FP area,
blocks A+C, 370 5-9 31

50-78% vaccinated
(May 1982-Qctober 1985)

“ Expressed as a percentage of ail cases of measies among
children aged under 5 years.

the total among under-5-year-olds (9% of the total
cases reported among under-10-year-olds).

In blocks A and C, where 50-78% of children
were vaccinated between May 1982 and October
1985, the highest reported incidence of measles
occurred among 5-9-month-olds (Table 1). Cases
that occurred among 3--9-month-olds represented
31% of all measles cases reported for under-5-year-
olds (29% of all cases reported for under-10-year-
olds).

Seasocnality. Analysis of the data for 1980-81 as well
as from 1982-85 confirms that measles had a strong
seasonality, with a consistent peak in March (Fig. 1
and 2). Annual and spatial variations occurred, with
a particularly high number of cases in block A during
the dry months of 1982, and in block B during the
dry months of 1985 (blockwise, data not shown).

Table 2: Measles case fatality rates by age for two
follow-up periods, Matlab comparison area (unvaccin-
ated), 198081

Follow-up period*

6 weeks 12 weeks

Age group No. with No. of No. of

(months) measies deains CFR deaths CFR
6-12 425 11 2.59 13 3.06
13-24 564 13 2.30 15 2.66
25-36 526 9 1.7 10 1.90
37-48 529 7 1.32 8 1.51
49-60 386 1 0.26 2 0.52
>60 1084 3 0.28 4 0.37

* CFR=case fatality rate.

WHO Builetin OMS. Vol. 69 1991,
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Fig. 1. Seasonality of measies among the unvaccinated
population in Matlab comparison area, January 1980 to
December 1981.
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Measles mortality

From 1986 to 1988 in the largely unvaccinated com-
parison area, 98 measles-related deaths were reported
among 3—-60-month-olds, i.e., 11.5% of all deaths in
this age range. Measles-related deaths were defined
as either those that occurred during the acute phase
of the disease (13/98 when the rash was present) or
within 6 weeks of onset of the rash; most post-
measles deaths were due to dysentery (68/98),
followed by pneumonia (17/98).

The highest reported measles-related deaths
occurred among 16—33-month-olds (Fig. 3). Measles-
related deaths among 4-9-month-olds represented

13% (13/98) of all such deaths that were reported.
The great majority of these deaths took place at
home (91%). Only 12% of the children had been
examined by a qualified doctor prior to death, and
for most the examination was only carried out after a
series of consultations with unqualified and
traditional doctors had failed to produce results. In
the whole of the DSS area, a significantly higher
proportion of all measles-related deaths involved
females rather than males (58% versus 42%, P < (.05,
Fig. 3).

Of the measles-related deaths reported during
1986-88, 47% occurred during the dry months of
March-May (Fig. 4).

As shown in Table 2, the measles case fatality
rates (CFRs) among those who were not vaccinated
were highest for infants who had measles before
reaching their first birthday, and declined regularly
with increasing age. This pattern was similar for
deaths observed within 6;12 weeks after onset of the
disease.

Discussion

Our data indicate that among rural Bangladeshi
children who were not vaccinated against measles,
between 17% and 10% of all measies cases among
under-5-year-olds occurred before the EPI-recom-
mended immunization age of 9 months, and that at
least 13% of all measles-related deaths occurred
before this age. In the vaccinated study population,
however, 30% of all measles cases occurred in infants

Fig. 2. Seasonality of measles among the unvaccinated (blocks B-+D) and vaccinated (blocks A+C) popuiations,
Matlab maternal and child health—family planning (MCH-FP) area, January 1982 to October 1985. The percentages are
the measies vaccine coverage rates in biocks A+ C for all children aged 9-60 months.
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under 9 months of age. Because the numbers
involved are small, the proportion of measles-related
deaths in the vaccinated population (11 deaths in the
MCH-FP area in 1986-88) could not be estimated.

The validity of our data should be examined
critically. Although the surveillance systems in
Matlab were carefully supervised and occasionally
validatedin home visits by medical officers, there was
a tendency to overreport as measles some rashes that
occurred among under-3-month-olds. Both Koster

et al. (based on serology) and Bhuiya et al. (based on
home visits by a doctor) found that the rate of such
overreporting was 2% (15, 18); the latter authors also
reported that the rate of double reporting was 4%.

Cases of measles were reported every month
throughout the study period. The marked and consis-
tent seasonality observed is, however, in keeping with
a reasonably valid reporting system, since no known
childhood diseases other than measles follow such a
seasonal pattern.

The assessment of measles CFRs is approximate,
because all deaths following the disease over a given
period have to be accounted for. The trends observed
in the study were consistent, and did not change with
the duration of the follow-up period. The CFRs at 12
weeks were also consistent with the findings of a
national measles survey performed in 1984 in urban
areas of Bangladesh, which reported CFRs
among the younger age groups (20). ‘3"“

In the Matlab area, Koster et al. previously
reported measles CFRs at 6 weeks that ranged from
4.4% (among children <24 months of age) to 1.6%
(among children > 72 months of age)(18), while Bhuiya
et al. reported CFRs of 1.3% among under-12-
month-olds and 1.7% among over-36-month-olds
(15). Shahid et al. reported a CFR of 1.3% for
children under 24 months of age, but 40% of all the
measles-related deaths found by these authors were
among under-6-month-olds (19). Comparison of
CFRs between age groups requires large numbers of
measles cases. Recent evidence from studies in
Matlab suggests that the long-term effect of measles
vaccination on delayed mortality might be far more
important than has generally been assumed (9).

The data presented here make a case for con-
sidering the new generation of measles vaccines to be
a valid alternative for the national EPI in Bangla-
desh. The magnitude of the additional reduction in
infant mortality provided by shifting the age for
measles vaccination from 9 months to between 4 and
6 months needs, however, to be further evaluated.

Acknowiledgements

We gratefully acknowledge the contribution of the staff
and supervisors of the Matlab DSS and MCH-FP projects

WHO Bulletin OMS. Vol. 69 1991.

72

for their field work, as well as the Matiab medical officers
who helped to validate the measles cases. Dr S. D’Souza
was responsible for measles surveillance in 1980-83,
and Mr J. Akbar for the record-keeping system in 1982—
85. Mr F. Ahmed assisted in processing the data and
Ms Z. Nasreen in the secretarial work.

The Matiab DSS was supported by the Cana-
dian International Development Agency; the MCH-FP
project by the United Nations Fund for Population
Activities, and more recently by the Norwegian Agency
for Development; and the record-keeping system by the
United States Agency for Internationai Development. ICD-
DR,B is aiso supported by grants from the Aga Khan
Foundation, the Arab Guif Programme, Australia, Bel-
gium, Denmark, France, the Ford Foundation, Japan, the
Netherlands, Saudi Arabia, Switzerland, United Kingdom,
USA, UNICEF, UNDP, WHO, and the Worid Bank.

Resume

La rougeole chez les enfants de moins de 9
mois dans le Bangladesh rural: son impor-
tance pour I'dge de vaccination

Toute décision de modifier les stratégies de vacci-
nation contre la rougeole, qui consistent a utiliser
le vaccin classique chez des enfants de 9 mois,
pour adopter les souches vaccinales récemment
proposées pouvant étre administrées aux enfants
de 46 mois, dépendra de ia distribution par age
des cas séveres de rougeole dans la communaute.
Dans cet article, sont rapportés les résuitats d'une
analyse de deux systemes de surveillance de la
rougeole a base communautaire, dans le Bangla-
desh rural (Matlab), qui montrent que 17% de tous
les cas de rougeole notifiés chez des enfants de
moins de 5 ans dans une population non vaccinée
intéressent des nouveau-nés agés de moins de 9
mois. Dans une population vaccinée de la méme
région, 31% de tous les cas de rougeoie notifiés
chez des enfants de moins de 5 ans s’étaient pro-
duits chez ceux de moins de 9 mois. En utilisant

_-une définition assez restrictive des déces dus a la
“rougeole (ayant lieu dans ies 6 semaines qui

suivent le début de I'éruption), la proportion des
déces dus a la rougeole qui ont eu lieu avant I’age
de 9 mois était de 13% de tous les déces natifiés.
Les taux de létalité a six semaines de suivi
allaient de 2,59% chez les enfants de 6~-12 mois a
0,28% chez les enfants de plus de 60 mois; a 12
semaines de suivi, les taux correspondants étaient
de 3,06% et 0,37%. Seuls 12% des enfants avaient
été examinés par un médecin qualifié avant leur
déces, et pour la plupart d'entre eux le médecin
n'avait été consuité qu’apres des tentatives infruc-
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tueuses de traitement par des tradipraticiens et
des guérisseurs non qualifiés. La comparaison
des taux de létalité dans différents groupes d'age
nécessite de grands nombres de cas de rougeole.
Des données récentes provenant d'études effec-
tuées au Matlab laissent & penser que les effets a
long terme de la vaccination contre la rougeole
sur ia mortalité retardée peuvent étre beaucoup
pius importants qu'on ne le suppose en général.
Les données présentées dans cette étude
incitent a penser que I’emploi de {a nouvelle géné-
ration de vaccins contre la rougeole est une alter-
native vaiable pour le Programme élargi de vacci-
nation (PEV) du Bangladesh. L'ampleur de la
réduction de la mortalité infantile obtenue en
abaissant I'dge de la vaccination contre la rou-
geole, de 9 mois a un age situé entre 4 et 6 mois,
demande cependant a étre davantage évaluée.
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VI. APPLICATIONS DE LA METHODE POUR
L'EVALUATION D'INTERVENTIONS SPECIFIQUES

Apres le processus de guide vers le choix d'interventions spécifiques, il est logique
d'aborder une autre des applications de la méthode de détermination des causes de décés
par l'autopsie verbale: 1'évaluation de I'effet de ces interventions spécifiques sur la
mortalité correspondante: nous 1'avons essayé pour quatre groupes de causes de déces: les
maladies évitables par la vaccination, les complications obstétricales, les infections

respiratoires aigues, et les maladies diarrhéiques.
VI.1. LES MALADIES EVITABLES PAR LA VACCINATION

En réponse aux déclarations de 1'UNICEF annongant des réductions considérables de
mortalité¢ infantile et infanto-juvénile par le Programme Elargi de Vaccination (PEV) dans
le cadre de 1'approche "GOBI",40 nous avons utilisé la méthode de détermination des
causes de décés pour estimer la réduction réelle de mortalité due a la vaccination a Matlab
(publication "E1"41). De fait, 1'analyse ne s'applique qu'a trois des maladies-cibles du
PEV: le tétanos néonatal, la rougeole, et la coqueluche. La tuberculose, la diphtérie et la
poliomyélite sont exclues de I'analyse car elles sont généralement considérées comme
participant moins a la mortalité, et elles sont beaucoup plus difficiles a diagnostiquer par
1'autopsie verbale. L'utilisation combinée de 1'étude des causes de décés, de la structure
par dge de la mortalité de la naissance jusqu'a 1'dge de cinq ans, et d'études rétrospectives
sur l'impact de la vaccination anti—rougoleuse,42 permet d'estimer des réductions de
mortalité bien inférieures a celles annoncées par 1'UNICEF (et cependant dominées, en

valeur absolue, par les effets de la vaccination anti-rougeoleuse).
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Mortality Reductions from Health
Interventions: The Case

of Immunization

in Bangladesh
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RECENT HEALTH CARE INITIATIVES in many developing countries are based on
the assumption that significant reductions in infant and child mortality levels
can be achieved through the introduction of a limited number of simple,
cost-effective health technologies.! Prominent among the various child sur-
vival strategies advocated is UNICEF's GOBI strategy, which emphasizes the
interventions of growth monitoring, oral rehydration, breastfeeding, and
immunization.> A comerstone of the GOBI strategy is the World Health
Organization’s Expanded Programme on Immunization (EPI), which aims
at achieving significant reductions in levels of childhood mortality through
immunization against six of the major infectious diseases prevalent in de-
veloping countries—tetanus, diphtheria, pertussis, poliomyelitis, tubercu-
losis, and measles.

While EPI has rapidly become an integral aspect of most primary health
care programs in developing countries, considerable uncertainty persists re-
garding the magnitude of improvements in child survival that could be ex-
pected as a result of its successful implementation. In part, this is because
reductions in disease-specific mortality do not necessarily translate into im-
provements in overall child survival if children remain at high risk of death
from other causes. A more basic explanation is the limited information avail-
able on the importance of diseases such as those targeted by EPI as causes
of death in settings where mortality remains high. Proponenis of the GOBI
strategy and its EPI subcomponent have frequently offered ambitious esti-
mates of potential impact, yet the absence of reliable empirical data on this
issue is conspicuous.

In this article, we examine potential mortality reductions resulting from

POPULATION AND DEVELOPMENT REVIEW 17, NO. 1 (MARCH 1991) 87

76



88 MORTALITY REDUCTIONS IN BANGLADESH

immunization in rural Bangladesh. We draw on detailed information from
the Matlab study area on both specific causes of death and the age distribution
of mortality during infancy and early childhood, in addition to recently
available data on the mortality impact of a measles immunization interven-
tion. These data provide a basis for estimating reductions in mortality that
could result from EPI in rural Bangladesh.

Background

The present study focuses on three important infectious diseases that are
preventable by immunization—tetanus, measles, and pertussis. Tuberculosis,
diphtheria, and poliomyelitis are excluded here because of their generally
secondary importance as causes of childhood death, and the difficulty in
reaching conclusive diagnoses concerning these diseases based on lay re-
porting. Moreover, in the case of polio, which remains a major public health
problem in Bangladesh, the end result is usually serious physical handicap
rather than death. Figure 1 illustrates the primary periods of risk, as well as
the recommended immunization schedules in Bangladesh, for the three dis-
eases considered.

Death due to neonatal tetanus results primarily from infection of the
umbilical stump by Clostridium tetani. Tetanus deaths are extremely rare
during the initial days of life, rise rapidly to a peak during the seventh to
eighth days, then decline slowly through the end of the first month of life.’
Deaths due to tetanus later in infancy and early childhood are much less
common. Neonatal tetanus can be prevented through immunization of the
mother with at least two doses of tetanus toxoid, either prior to or during
pregnancy, with protection lasting for a minimum of several years.*

FIGURE 1 Tetanus, pertussis, and measles: Epidemiology and recommended
timing of vaccination
Primary risk Primary risk Primary risk
period for period for period for
tetanus pertussis measles
f ] T T - 1 '
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Maternal Recommended Recommended
tetanus timing of timing of
toxoid DPT series measles
immunization  plus polio immunization
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The timing of the onset of measles varies: the risk period begins when
protection conferred by maternal antibodies wanes and continues throughout
early childhood. Although onset occurs as early as four to six months of age
in some settings, measles cases at such early ages appear to be less common
in rural Bangladesh.’ A high level of protection against measles is conferred
by a single dose of live measles vaccine. Current WHO guidelines recommend
nine months as the optimal age for measles vaccination.®

The risk period for pertussis, or “whooping cough,”” varies considerably
by geographical region, with infection concentrated during the first year of
life in some settings and during early childhood in others. Pertussis results
from infection of the tracheobronchial tree by the bacterium Bordetella per-
tussis. Although we consider pertussis in the present study, conclusive di-
agnosis of this disease as a cause of death remains problematic. High levels
of protection against pertussis are achieved through three shots with com-
bined diphtheria-pertussis-tetanus (DPT) vaccine, given from the age of six
weeks onward at least four weeks apart.”

Data and setting

Data for the present study come from the Demographic Surveillance System
in Matlab, a rural, riverine area approximately 45 kilometers southeast of
Dhaka, the capital of Bangladesh. Since 1966 the International Centre for
Diarrhoeal Disease Research, Bangladesh (ICDDR,B) has maintained a sys-
tem of continuous demographic surveillance (births, deaths, migration,
changes in marital status) for a population of approximately 200,000.° Data
from this surveillance system are widely recognized as unique within the
developing world in terms of both their completeness and their accuracy in
the timing of events to the exact day.

In 1977 an innovative family planning and health services program
was introduced into half of the Matlab study area; the remaining area was
retained for purposes of comparison. The initial focus of the Matlab service
program was on family planning, with only limited curative maternal and
child health (MCH) services.” Over time, the range of MCH services offered
has been gradually and carefully expanded to include oral rehydration ther-
apy, tetanus vaccination, measles vaccination, and subsequently the full range
of EPI vaccines.'® The impact of the measles vaccination intervention is of
particular interest here.

In the comparison area, by contrast, the ICDDR,B maintains demo-
graphic surveillance but offers only limited curative treatment for diarrheal
diseases. Although a government service program functions in this area, it
is much less effective in terms of coverage, quality, and the range of services
offered than the ICDDR,B program in the neighboring treatment area.''
During the period of interest here (1982—87), the delivery of immunization
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services in the comparison area was largely confined to nonmobile clinics.
As a result, overall immunization coverage rates remained very low during
the period of interest, and were unlikely to have exceeded estimated national
averages of less than 5 percent.!? The mortality profile of children in the
comparison area during this period thus reflects that of a largely unvaccinated
population.

We use data from the Matlab study area to examine potential reductions
in mortality from three contrasting perspectives. First, we examine data from
the comparison area on diagnosed cause of death for all deaths that occurred
to children under age 5 years during 1986—87. Diagnosis of specific cause
of death was obtained through a multiple-step procedure. Detailed infor-
mation, which included a description of the events and symptoms preceding
death, was obtained by health workers who visited each household within
six weeks of the death. These forms were then independently reviewed by
three public health physicians to assign probable cause of death, giving
priority to the primary cause. Because of difficulty in assessing neonatal
tetanus as a cause of death, a special questionnaire was also administered
by a female health worker to each family in which a death occurred during
four to 21 days after birth, to obtain additional information on symptoms
and the chronology of events preceding the death. Cause-of-death codes
were derived from the WHO international classification.'?

A second perspective, also from the comparison area, is obtained from
longitudinal data on the age distribution of infant and early childhood deaths.
We examine the mortality experience of a cohort of 8,161 births, representing
all live births that occurred within the Matlab comparison area during the
years 1982—-83. By linking subsequent vital events records, it is possible to
follow the survival status of this cohort through December 1987. We employ
life-table analysis to estimate conditional mortality risks during the cohort’s
first five years of life.

A third perspective on potential mortality reductions is obtained from
data on the mortality impact of a measles immunization program in the
Matlab intervention area. Measles vaccination was introduced into half of
the intervention area in 1982 and subsequently expanded to the other half
in late 1985. This phased introduction of the program allows us to evaluate
its independent mortality impact. The results of two recent studies from
Matlab on this subject are also considered.

Findings
Cause of death

Table 1 shows the breakdown by cause and by age at death for the 1,144
deaths under age 5 years that occurred during 1986—87 in the Matlab com-
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TABLE 1 Distribution of deaths by primary cause and by age at death during
infancy and early childhood: Matlab comparison area, 1986-87

Postneonatal
Neonatal (1-11
(< 1 month) months) 14 years 0-4 years

Cause of death Percent (N) Percent (N) Percent (N) Percent (N)
Low birthweight/prematurity 34.8 (144) 0.0* 0 o.0° (0) 12.6 (144)
Birth trauma 10.6 (44) 0.0 0) 0.0 0) 3.8 (44)
Infections 39.4 (163) 47.7 (143) 284 (122) 374 (428)
Tetanus 205  (85) 3.3 (10) 0.5 (2) 85 (97)
Acute respiratory infection 10.1 (42y 33.7 (101) 10.0 (43) 16.3 (186)
Measles and associated

complications 0.0 0y 2.7 (8) 12.6 (54) 5.4 (62)
Pertussis 0.0 (0) 3.3 (10) 1.4 (6) 1.4 (16)
Other infections 8.7 (36) 4.7 (14) 4.0 (17) 5.9 (67)
Diarrheal disease/

malnutrition 2.4 (10) 353 (106) 52.6 (226) 29.9 (342)
Watery diarrhea 0.7 3y 11.7 (35) 4.2 (18) 4.9 (56)
Dysentery 0.7 (3) 6.0 (18) 7.0 {30) 4.5 (51)
Chronic diarrhea only 0.0 0y 2.7 (8) 5.6 (24) 2.8 (32)
Chronic diarrhea/severe

malnutrition 0.0 (0) 6.3 (19) 29.8 (128) 12.8 (147)
Severe malnutrition only 1.0 (4) 8.7 (26) 6.0 (26) 4.9 (56)
Malformations, injuries,

and accidents 1.2 (5) 33 (10) 12,6 (54) 6.0 (69)
Unable to specify 11.6 (48) 137 (41) 65  (28) 10.2 (117)
Total 100.0 (414) 100.0 (300) 100.0 (430) 100.0 (1,144)

? Deaths after the first month of life are attributed to other primary causes.

parison area. The most important causes of neonatal death (i.e., deaths during
the first four weeks of life) are complications associated with low birthweight/
prematurity and birth trauma. Almost half of all neonatal deaths are attrib-
utable to these causes. Tetanus is responsible for more than one-fifth of all
deaths during the neonatal period. Infections other than tetanus, notably
acute respiratory infection, also account for nearly 20 percent of neonatal
deaths.

During the postneonatal period (i.e., 1-11 months of life), acute res-
piratory infection emerges as the leading cause of death (34 percent). It is
possible that at least some of the deaths attributed to respiratory infection
were actually due to pertussis; the problem of accurate case definition, how-
ever, does not permit a more precise estimate of the importance of this cause.
Other prominent causes include diarrheal disease and malnutrition, jointly
accounting for over one-third of all postneonatal deaths. Deaths due to
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tetanus, measles, and diagnosed pertussis are all of secondary importance,
with each responsible for fewer than 5 percent of postneonatal deaths.'*
During ages 1—4 years, the complex of diarrheal disease/malnutrition
assumes increasing importance, jointly accounting for over half of all deaths
at these ages. The role of chronic diarrhea and severe malnutrition during

FIGURE 2 Mortality by month during the first 5 years of life: Matlab
comparison area, 1982-87
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this age period is especially prominent. Deaths due to measles as a primary
cause also increase in significance during early childhood (13 percent), while
tetanus and pertussis deaths remain largely inconsequential.

Age structure of childhood mortality

Figure 2 shows the monthly distribution of the proportions dying from the
original cohort of 8,161 births during the first 60 months of life. Cumulative
proportions dead are 116 and 206 per thousand live births through the first
12 months and 60 months of life, respectively. The striking finding from this
figure is the paramount importance of early mortality as a component of
overall infant mortality. Mortality during the first month of life is 69 per
thousand live births, accounting for more than 60 percent of all infant deaths
and one-third of all deaths to children under age 5 years. Although not as
pronounced as in the first month of life, mortality remains high during the
second and third months as well. The cumulative proportion dead after three
months of life is 87 per thousand live births, which represents over three-
fourths of all infant mortality and more than 40 percent of all mortality under
age 5. Monthly mortality risks after the first year of life remain relatively
low, with mortality during ages 1 to 4 years accounting for 44 percent of
all under-5 mortality in this population.

One disease targeted by EPI that could influence mortality during the
first months of life is neonatal tetanus. Evidence on the possible importance
of this disease is provided in Figure 3, which breaks down mortality during
the first month of life by exact day of life. This figure indicates that a significant
proportion of deaths during the neonatal period occurs outside of the primary
risk period for neonatal tetanus {4—~14 days postpartum), with deaths con-
centrated during the initial days of life. Mortality during days 1 and 2 is very
high (13 and 8 per thousand live births, respectively), then declines steadily
through the fifth day of life, followed by an upsurge during days 6 to 8."
Mortality from the eighth day of life onward is comparatively low, remaining
below 2 deaths per thousand live births.

Further evidence on the role of tetanus in neonatal mortality is pre-
sented in Figure 4, which shows the cause-of-death data for neonatal deaths
from Table 1 by exact day of death broken down into two groups: deaths
from tetanus and from other causes. Tetanus deaths are absent during days
1 to 4 and rare during days 5 and 6; they are heavily concentrated in days
7 and 8. For days 4 to 14 as a whole, tetanus deaths account for slightly less
than half of all deaths (45 percent). Figure 4 also illustrates the low incidence
of neonatal tetanus deaths after the second week of life: tetanus is responsible
for fewer than 10 percent of all deaths occurring between days 15 and 30.
Thus, almost half of all neonatal deaths occur before tetanus becomes a factor
in mortality. Moreover, the vast majority of deaths during the second half

»
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FIGURE 3 Neonatal mortality by day during the first month of life: Matlab
comparison area, 1982-87
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of the first month of life, and a significant proportion even during the period
4-14 days postpartum, are attributable to causes other than tetanus.

Mortality impact of measles vaccination

Two recent studies from the Matlab treatment area on the impact of a measles
vaccination program suggest that measles vaccination may lead to signifi-
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FIGURE 4 Number of neonatal deaths attributable to tetanus and to other
causes, by age at death: Matlab comparison area, 1986-87
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cantly greater reductions in early child mortality than the 13 percent that
the cause-of-death data for 1-4-year-olds would seem to indicate. A case—
control study of 536 deaths atages 10—60 months and 1,072 age-sex-matched
controls in the Matlab intervention area during 1982-84 found measles
vaccination to be associated with 36 percent lower child mortality.'® A sub-
sequent longitudinal cohort study of 8,135 vaccinated and 8,135 randomiy
matched unvaccinated children aged 9-60 months reported mortality levels
during 1982-85 that were as much as 46 percent lower among the vaccinated
than among the unvaccinated.'’
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There are several reasons to believe that the cause-of-death data pre-
sented earlier may significantly underestimate the importance of measles in
early childhood mortality. First, the conservative definition employed in
classifying measles-related deaths in the present study (within 45 days of
the onset of :aeasles) may have excluded a number of deaths due to delayed
mortality fro 1 measles.'® Second and relatedly, the cause-of-death data may
have largely overlooked the potentially substantial indirect effect of measles
on mortality through its relationship to such other causes of death as diarrhea
and acute respiratory infection.'® The likelihood of underreporting of measles
illness that occurred prior to a child’s death is also high. Finally, in light of
the frequently observed multi-year cycle of the incidence of measles, the
years for which cause-of-death data are considered here (1986—87) may
have been a period of unusually low measles-related mortality. To account
for the possinility that the mortality impact of measles vaccination may be
underestimeied by the cause-of-death data, we also consider the results of
the two Matlab vaccination studies in estimating potential reductions in
mortality.

Estimates of potential mortality reductions

These three sources of data—relating to cause of death, age structure of
childhood mortality, and the impact of vaccination against measles—permit
us to derive estimates of potential reductions in mortality resulting from
immunization against tetanus, pertussis, and measles (see Table 2). We have
made one cdjustment to the previously reported tetanus-related mortality
rates. We deem the reported rates artificially low because significant numbers
of women in the comparison area had earlier received tetanus toxoid as a
placebo in a large-scale cholera vaccine trial in the Matlab study area in
1974.%° Information from a recent study on reductions in neonatal mortality
resulting frem this placebo allows us to estimate the overall magnitude of
bias introdi:ced into our data by this vaccine trial, which, on the whole,
appears to Le quite modest.”! Qur estimates of reductions in tetanus-related
mortality shown in Table 2 incorporate a small upward adjustment to reflect
the effects of this bias.

It is evident from the table that any reductions in neonatal mortality
resulting frem immunization will be dependent upon reductions in the num-
ber of tetarus deaths. The estimates based on the cause-of-death and age
distribution data are quite similar, indicating anticipated reductions in neo-
natal mortality between 16 and 19 deaths per thousand births, from a baseline
neonatal mortality of 69 per thousand. Neonatal mortality rates are unaffected
by either measles or pertussis. During the postneonatal period, the elimination
of tetanus deaths would yield reductions of fewer than 2 deaths per thousand .
births, from a baseline mortality of 47 per thousand. Estimated mortality
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TABLE 2 Mortality reductions from elimination of tetanus, measles,
and pertussis through immunization estimated by means of alternative
methods: 1982-83 birth cohort, Matlab comparison area

Deaths per 1000 live births

Neonatal Postneonatal
(1 mo. or less) (1-11 months) 1—4 years

Baseline mortality rate 68.6 47.0 90.1

Estimated mortality reduction by
disease and by alternative methods

Tetanus®
Cause of death 18.6 1.6 0.4
Age distribution 15.5° NA® NA®
Measles
Cause of death 0.0 1.3 11.0
Age distribution 0.0 2.94 NA®
Measles vaccination
Clemens et al.© 0.0 3.6 31.5
Koenig et al.! 0.0 4.6 40.2
Pertussis
Cause of death 0.0 1.6 1.2
Age distribution 0.0 NA® NA®

NOTE: For discussion of the methods of estimation, see text.

* Adjusted to take into account the effects of the 1974 cholera vaccine tria} (see text).

® Assumes the following distribution of tetanus deaths: 0 percent of all deaths during days 0-3, 50 percent
during days 4-14, and 15 percent during days 15-30.

¢ Could not be ascertained from age distribution data since disease could occur throughout the risk period.
¢ Assumes the following distribution of measles deaths: 5 percent of all deaths during months 1-8. and 10
percent during months 9-11.

“ See note 16.

fSee note 17.

reductions from the elimination of measles would be only slightly greater,
ranging between 1 and 5 deaths per thousand births according to the three
sources of data. The reduction in postneonatal mortality resulting from the
elimination of pertussis deaths is also quite modest (fewer than 2 deaths per
thousand births).

Measles immunization clearly offers the greatest potential for mortality
reductions during ages 1—4 years. Our minimum estimate, based on the
cause-of-death data, is a mortality reduction of 11 deaths per thousand from
an estimated baseline mortality of 90 deaths per thousand live births. Our
estimates based on the results of the two measles vaccination programs
suggest much greater effects on child mortality levels—potential reductions
as high as 40 deaths per thousand births. As is the case with postneonatal
mortality, reductions from the elimination of tetanus and pertussis deaths
during ages 1—4 years are of limited significance.
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In terms of overall reductions in infant and early child mortality, we
have selected the highest estimate of mortality reduction for each disease
and have assumed that individual mortality effects are additive and non-
overlapping. The results indicate that immunization against these three dis-
eases has the potential for reducing infant mortality from a baseline rate of
116 to 89 per thousand live births, or 23 percent. For ages 1—4 years, possible
mortality reductions are substantially higher—from a baseline level of 90 per
thousand births to as low as 48 per thousand births, or 47 percent.

Discussion

Any exercise assessing potential reductions in mortality due to public health
interventions requires numerous assumptions. One could argue that our
estimates of pote::tial mortality reduction in infant and early childhood mor-
tality due to immunization either underestimate or overestimate true levels.
With regard to possible underestimation, we noted at the outset that only
three of the six major diseases targeted by EPI were considered in our analysis;
the other infectious diseases targeted by EPI, however, are generally believed
to play a minor role in childhood mortality.

Further, we may have significantly underestimated the importance of
pertussis as a cause of childhood mortality in this population. The limitations
of the method of establishing cause of death through verbal autopsy by lay
reporters are well known.?? While this caveat could apply to almost all causes
of death during childhood, there is reason to believe that diagnosing pertussis-
related deaths mecy be particularly problematic. The figures we have presented
are therefore most appropriately viewed as minimum estimates of pertussis-
related mortality in this population.

Our estimates of tetanus-related mortality are also substantially lower
than those presented in other retrospective national surveys carried out in
Bangladesh. A 1778 national survey reported that tetanus accounted for 56
percent of all neonatal deaths, and a similar survey in 1986 found tetanus
to be responsible for 41 deaths per thousand live births.?> These estimates
contrast with the adjusted findings from our study, according to which tetanus
accounted for 27 percent of all neonatal deaths, or roughly 21 deaths per
thousand live births.

Several possible explanations exist for these divergent findings. First,
the importance «if tetanus as a cause of neonatal death in the Matlab com-
parison area may still be underestimated, as a result of other earlier cholera
vaccine trials in Matlab during the 1960s in which tetanus toxoid was also
provided as a placebo.** A review of this evidence, however, suggests that
the effect of these earlier vaccine trials upon tetanus-related mortality in our
study is in all probability modest and does not satisfactorily account for the
discrepancies be:ween the findings from our study and these other sources
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of data.*® A second possibility is that tetanus-related mortality in Matlab
may, in fact, be somewhat lower than in other parts of rural Bangladesh.
Data from reliable demographic surveillance systems in other areas of rural
Bangladesh have reported somewhat higher levels of both neonatal and
tetanus-related mortality.?® It is thus possible that estimates based on Matlab
data might understate the absolute mortality gains that may result from
tetanus immunization for Bangladesh as a whole.

A third and more plausible explanation, in our view, is that tetanus
may have been substantially overreported as a cause of death during infancy
and early childhood in the two national surveys cited. Providing support for
this thesis, a study on cause-of-death reporting in Matlab found that a sig-
nificant proportion of lay-reported neonatal deaths had been incorrectly
attributed to tetanus.?” The tendency to overreport tetanus as a cause of death
might be even more common in a retrospective survey, where data on mor-
tality and causes of death may be inaccurate or incomplete and where the
recall period may be long, thus increasing imprecision.

One can also argue convincingly that the present analysis may have
overestimated the potential impact of EPI on mortality. OQur estimates assume
that each child ““saved” through immunization will survive. In reality, re-
ductions in cause-specific mortality may not be directly translated into im-
provements in overall survival. Preventing a child from dying from one cause
may not prevent subsequent death from competing causes.*® At the same
time, the findings from recent research on the impact of measles vaccination
programs, showing substantial and sustained effects on mortality, raise im-
portant questions about the relevance of the competing risks argument for
immunization programs.*®

Perhaps more to the point, our focus on the potential impact of im-
munization programs on mortality assumes that all young children are ef-
fectively protected against these EPI target diseases. In many developing
countries, however, where health infrastructures are inadequate or largely
absent, coverage rates for EPI remain far from universal. Significant pro-
portions of all young children remain unprotected, and often it is these
children who are most at risk of death from the diseases in question. Rec-
ommended ages for immunization are difficult to adhere to, either because
of weaknesses in the service delivery program or the reluctance of parents
to have their children immunized at very young ages.’® Even when rec-
ommended schedules are followed, children will not be even partially pro-
tected from pertussis until they are 10 weeks old, and will not be fully
protected until they are 14 weeks cold; in the case of measles vaccination,
protection is not currently achieved until the ninth month. The risk periods
for both of these diseases, as well as for other diseases targeted by EPI, often
precede these young ages. As a consequence, significant numbers of children
continue to die from preventable diseases without having been vaccinated.
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These problems are most acute in the least developed countries such as
Bangladesh, where infectious diseases continue to be a major health problem
and service programs remain weak.

Among the population reached by vaccination programs, reduced vac-
cine efficacy will occur in some cases, due to deficiencies in the delivery
system.’! Even when an effective delivery system is in place, vaccination will
not provide complete protection: theoretical protective efficacy levels have
been reported to reach almost 100 percent for two doses of tetanus toxoid,
but only 70-90 percent for pertussis vaccine and 80—90 percent for measles
vaccine.?? ‘ .

While the net effects of these qualifications on the estimates given in
Table 2 are by no means clear, they are unlikely to appreciably alter the
central finding of our study: Aside from maternal tetanus toxoid vaccination,
current immunization programs have only limited potential to reduce mor-
tality during the initial months of life, since this interval antedates both the
primary risk periods and the current recommended ages at immunization
for the other diseases targeted by EPI.

Conclusions

Increasing attention has been focused on the considerable gap between an-
ticipated and observed mortality impacts from primary health care programs
in developing countries. Such factors as competing risks of other causes of
morbidity and mortality, social and cultural constraints on the use of health
technologies, and the limitations of disease-specific approaches are com-
monly advanced as explanations for this gap.>’ While these factors are un-
doubtedly important, the present study underscores the need to consider an
additional explanation, one so simple as to be frequently overlooked: the
failure of such technologies to adequately address the causes of death during
the early months of life. Our analysis has also identified a number of important
causes of childhood death—low birthweight/prematurity, acute respiratory
infection, dysentery, and chronic diarrhea/severe malnutrition—that remain
largely outside the purview of primary health care strategies such as GOBI.
Recognizing the complexity of the factors affecting childhood mortality in
developing countries, UNICEF in collaboration with WHO has recently
broadened its health strategy for the 1990s to address many of these causes.**
Progress in carrying out such a strategy, however, will undoubtedly be slow
since few such causes are likely to be controlled by means of simple health
technologies, and many are intricately tied to broader sociali and economic
conditions that determine overall health status—as well as access to, and
use of, health services.

Our focus on immunization in this study was not intended to question
its role as a central component of programs aimed at improving child health
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and survival in developing countries. On the contrary, strong justification
exists for including immunization as a key component of any program de-
signed to reduce childhood mortality, whatever the criteria employed—fea-
sibility of implementation, cost-effectiveness, or overall mortality reduction.*®
Our results nevertheless indicate that while EPI has the potential to signif-
icantly reduce mortality during ages 1-4 years—Ilargely as a consequence of
measles vaccination—its effect on infant mortality is likely to be much more
modest. Levels of infant mortality in settings such as rural Bangladesh are
thus likely to remain high even after the successful implementation of this
intervention. This conclusion is borne out by the experience of the Matlab
maternal and child health/family planning program, in which the introduc-
tion of a full-scale EPI program (and implementation of much of the GOBI
strategy) has led to significant declines in mortality at ages 1-4, but only to
much more limited reductions in infant mortality levels.?¢

Rather than demonstrating a failure of immunization programs, our
results are consistent with the growing recognition that individual health
interventions, even those as efficacious as EPI, are alone unlikely to produce
radical improvements in child survival, given the complex and multi-causal
nature of childhood mortality in impoverished settings like Bangladesh. Seen
from the proper perspective, primary health care initiatives such as GOBI
are most appropriately viewed as starting points, rather than solutions, to
the challenging problem of improving child health and survival in the de-
veloping world.
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VI.2. INTERVENTIONS EN MATIERE DE PATHOLOGIE
OBSTETRICALE

La mortalit€¢ maternelle, en particulier due aux causes obstétricales, est trés élevée au
Bangladesh26. Les interventions proposées pour la réduire ont été peu nombreuses et en
tous cas pas ou mal évaluées.#3 A Matlab, les résultats des études sur les causes de la
mortalité maternelle24 ont non seulement permis de guider les interventions, mais aussi
d'en évaluer les effets sur la mortalité obstétricale, comme le rapporte 1'étude numérotée

" E2 " 44 .

Dans cette étude prospective, des sages-femmmes ont été installées dans des villages et
chargées d'assister autant d'accouchements a domicile que possible, afin de détecter et
gérer les complications dés leur apparition, et accompagner les patientes au centre de santé
du projet si nécessaire. L'effet de ce projet a été évalué par la comparaison des taux de
mortalité obstétricale entre les villages du projet et des villages voisins et comparables mais
sans sage-femmes. Bien que les taux soient similaires dans les trois années ayant précédé
le début du projet, le taux de mortalité obstétricale dans les trois années suivantes a été
trouvé significativement inférieur dans les villages du projet que dans les villages de
comparaison.

Il est conclu que, dans le contexte étudié ol toutes les femmes sont a4 haut risque
obstétrical, cette intervention essentiellement curative mais faisable a un potentiel d'effet
positif sur la mortalité obstétricale. Il est aussi conclu que la replication de ce type

d'action a I'échelle nationale ne sera pas possible a court terme.
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Effect on mortality of community-based
maternity-care programme in rural Bangladesh

V.FAUVEAU K. STEWART S.A.KHAN J. CHAKRABORTY

Various community-based interventions have
been proposed to improve maternity care, but hardly
any studies have reported the effect of these
measures on maternal mortality. in this study, the
efficacy of a maternity-care programme to reduce
maternal mortality has been evaluated in the context
of a primary health-care project in rural Bangiadesh.

Trained midwives were posted in villages, and
asked to attend as many home-deliveries as possible,
detect and manage obstetric complications at onset,
and accompany patients requiring referral for higher-
level care to the project central maternity clinic. The
effect of the programme was evaluated by
comparison of direct obstetric maternal mortality
ratios between the programme area and a
neighbouring control area without midwives.
Random assignment of the intervention was not
possible but potentiatly confounding characteristics,
including coverage and use of other health and
family planning services, were similar in both areas.
Maternal mortality ratios due to obstetric
complications were similar in both areas during the
3 years preceding the start of the programme. By
contrast, during the following 3 years, the ratio
was significantly lower in the programme than in the
control area (14 vs 3-8 per 1000 live births,
p=0-02).

The findings suggest that maternal survivai can be
improved by the posting of midwives at village level,
if they are given proper training, means, supervision,
and back-up. The inputs for such a programme to
succeed and the constraints of its replication on a
large scale should not be underestimated.

Lancet 1991; 338: 1183-86.

Introduction

Complications of pregnancy and delivery, mainly due to
obstetric difficultes, cause the death of half a million women
a year world wide. 99% of these deaths occur in developing
countries, where they account for more than one-third of all
deaths of women.*? Although maternity care has long been
proposed to reduce neonatal mortality, only recently has it
been promoted as an essential component of maternal
survival in primary health-care programmes. Various
community-based interventions have been put forward to
improve maternity care, including the training of traditional
birth attendants, development of maternity hospitals, family

planning programmes, and obstetric case-management.
Very few studies, however, have reported the effect of these
measures on maternal mortality®® because of a lack of
longitudinal data about large populations.

We here report the effect on maternal mortality of a
maternity-care  programme implemented within a
community-based maternal and child health and family
planning (MCH-FP) project in Matlab, the field station of
the International Centre for Diarrhoeal Disease Research,
Bangladesh.

Subjects and methods

Matlab is a rural subdistrict of the Ganges-Meghna delta, about
30 km south-east of Dhaka, Bangladesh. As in most areas of
fiood-prone southern Bangladesh, rural people subsist poorly on
rice-growing and fishing, use mostly water communication, and
follow male-dominated cultural patterns such as the seclusion of
women in their compound. Literacy rates are as low as 30% for men
and 17% for women. Despite efforts to promote family planning
since 1977 in the project area, total fertility rates have remained
high, ranging from 55 to 4-3 per woman during the study period.
Infant mortality rates have fluctuated from 110 per 1000 live births
in 1983 to 75 in 1989.

Demographic surveillance and assessment of cause of
death

A demographic surveillance system was started in 1966,
combining periodic censuses and longitudinal reportng of births,
deaths, martiages, and migrations in a population of about 196 000
at the time of the study.’ In late 1977, the area under surveillance
was divided into a treatment area, where the MCH-FP project was
implemented, and a comparison area of equal size, only covered by
the Government health services.® The present study is restricted to
the treatment area only.

In this area, 80 female community health workers (CHWs) visit
each household of their village every two weeks, and report deaths
and other vital events 1o their male supervisors. These supervisors,
accompanied by the CHW, visit the family and complete death
forms with demographic information about the individual, and an
open description of symptoms and events preceding death. These
forms are then sent to a physician who assigns primary and
underlying causes of death. Causes are coded according to the ICD
classification.” Methods to assign cause of maternal deaths in this
area have been previously described.® Briefly, all households in
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Hygiene and Tropical Medicine, 99 Gower Street, London WC1E
B6AZ, UK (V. Fauveau, MD); Department of international Health,
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Health, Baltimore, Maryland, USA (K. Stewart, MD}); and Matlab
MCH-FP Project, International Centre for Diarrhoeai Disease
Research, Bangladesh, GPO Box 128, Dhaka 1000, Bangladesh,
india (K. Stewart, S. A. Khan, MD, J. Chakraborty). Correspondence to Dr
V. Fauveau, ¢/o SCF/UK, BP 1146, Vientiane, Laos.
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TABLE i—DEMOGRAPHIC AND SOCIQECONOMIC
CHARACTERISTICS OF CONTROL AND INTERVENTION AREAS

IN 1986
1 Control | Intervention
| area area
Populadon {no) 51468 47 808
No of women 15— yr 11564 10 260
No of live births 1781 1534
Infant mortality rate {; 1000 live births) 796 862
Fernale death rate (/10 000 women 15— yrs; 259 292
Contraceptive use rate {% of eligibie couples) 424 -4
Tetanus immunisation rate (% of married
women) 86-2 878
Mean no of years of schoo! attended by
married women 23 20
Proportion of married women who attended
school 42% 37%

which a death of a woman of reproductive age was reported were
visited by a specially trained female assistant; she interviewed the
female relatives who had attended the death. Her written statement
was then interpreted by an experienced physician. In the rare event
of death in a health facility, medical reports were taken into account
to establish cause of death. Qur analysis focuses on direct obstetric
deaths—ie, those that occurred during pregnancy, delivery, or six
weeks after termination of pregnancy and were attributed to
obstetric complications. The analysis does not account for deaths
due 1o conditions not directly related to obstetric complications but
that were aggravated by the pregnancy or postparturn status {eg,
diarrhoea, respiratory tract infection, hepatitis, violence).

Health and family planning services

The Matlab marernity care programme was implemented within
the MCH-FP project.® The principal providers of MCH-FP
services are the village CHWSs; they offer a choice of contraceptives,
motivate and counse! mothers for family planning, monitor and
manage adverse effects, administer EPI (Expanded Programme on
Immunisation) vaccines, promote oral rehydrarion, distribute
vitamin A capsules, provide nutritional education, detect and refer
malnourished children, and distribute safe-delivery kits and iron
tablets to pregnant women. They refer severely sick mothers or
children to one of four decentralised MCH-FP outposts statfed by
paramedics, or to the central Matlab clinic where at least one female
physician is always available. The CHWSs record all services
provided by them, and also demographic and morbidity
informarion.

Contraceptive use prevalence rates in the MCH-FP project area
increased from 8% in 1977 0 40% in 1984, and to 56% in 1989.
The demographic effect of the MCH-FP project has been described
elsewhere.®® The effect of the project on maternal mortality,
however, was limited, with maternal moriality ratos remaining
around 5-5 per 1000 live births.>*! These findings, in addition to the
study on cause of death,? led to an effort to develop maternity-care
Interventions in a subsequent phase of the MCH-FP project, from
1987.12

Maternity-care programme

The main features of the intervention were derived from the
findings of a retrospective study of causes and conditions of
maternal deaths in the area.* These findir:gs led 1o the hypothesis
thar the posting of professional midwives in villages would have the
best potental for saving lives, provided that these midwives were

equipped to treat immediately obstetric complications at their onset,
and were backed up by an effective chain of referral.

So that effect could be evaluated by comparison with a control
area, the programme was implemented in only haif the MCH-FP
area, consisting of about 48 000 peopile living in 39 villages. There
were two health ourposts in each programme and control area. Two
nurse-midwives (government trained) were recruited and posted in
each outpost of the programme area. Their duties were: to work
with CHWs and traditional birth attendants and ensure thar these
CHWs called them during labour; to carry out antenatal visits to the
pregnant women identfied by CHWSs; to assess risks of
complications antenatally; to attend as many home deliveries as
possible; to treart arising complications at onset before they became
100 severe; to organise referral and accompany the patent to the
central clinic at Matlab if judged necessary; and to visit as many new
mothers as possible within 48 h of delivery. Details of their duties,
treatment guidelines, essential drugs and equipment, and record
keeping system are described elsewhere.!? There were about 1600
pregnancies a year in the programme area (an average of 33 a month
per midwife) with much seasonal variation.

The aim of the project was for midwives to live as near as possible
to pregnant or delivering women, to enable rapid intervendon at the
onset of a complicaton. Early intervention, such as early
administration of anti-preeclamptc drugs and management of
malpresentation, was needed to prevent progression to a severe
condition, which would be almost impossible to treat in this setting.
Interventions for the health of the baby were also recommended.

Midwives were supported by two other components of the
programme—namely, development of a referral chain, including a
boatman and a helper to accompany parients day or night to the
central clinic, and installation of a maternity clinic at Madab, where
trained paramedics and female physicians were always available for
intensive surveillance, treatment, or further referral to a district
hospital. Patients requiring caesarean section and blood transfusion
were further referred by ambulance to the district hospital. The
Matab maternity clinic was not equipped with surgical,
radiological, or modern laboratory facilities. The only items of
obstetric equipment available were vacuum extractor, suction
machine, and obstetric forceps. The emphasis was on immediate
care of admitted patients, and stabilisation for rapid transfer of
patients requiring surgery.

Prograrnme monitoring and analysis

The midwives maintained a record of all prenatal and postpartum
visits and all deliveries attended. The outcome of intervention,
however, was measured independenty by comparison of the direct
obstetric mortality ratios per thousand live births between the
intervention and control areas during the three vears before and the
3 years after the start of the programme. Midwives did not assess
cause of death. The main reason for the 3-year grouping was to
average the annual variations with rare (relative to other) events
such as obstetric deaths.

The ratio of deaths per thousand live births rather than rate of
deaths per thousand women of reproductive age, was chosen for
comparison because the ratio specifically measures the risk of dying
during pregnancy, whereas the rate measures both the risk of
becoming pregnant and the risk of dying during pregnancy.''
Numbers of live births came from the demographic surveillance
data.

Standard tests were used to calculate odds ratios (ORs) and their
95% confidence intervais (CI) when mortality differences between
areas and between pre-intervention and post-intervention periods

TABLE 1l—OBSTETRIC MORTALITY, 1984-89

Controf area

| Intervention area

No of deaths

I No of deaths Odds ratio between areas

- (live births) . Ratio* (live births) Ratio* (95% CI)
Pre-programme period (1984-86) 2045177 39 20 (4548) +4 1 14(0-59-2-21)
Programme period (1987-89) 20 ¢3206) 3-8 6 (4424 14 033 (013093
Qdds ratio between periods (95% Cl) 0:99/0-51-1-93) 0-31.0-11-0-810%

*per 1000 live births; tp <0-05; fp < 0-01. Chi-squars for heterogeneity 4-8, p=0-03.

96



VOL. 338: NOV 9, 1991

THE LANCET 1185

were assessed. A heterogeneity test with a logit transformation was
used to test differences 1n risk of obstetric death between periods
while stratifying by area.'?

Results

Demographic, socioeconomic, and health-service use
indicators were similar in both study areas in 1986, before
the start of the maternity-care programme (table 1). Infant
and adult female mortality rates were higher in the
intervention than in the control area, despite higher service
use rates. However, levels of maternal education were lower
in the intervention area.

During the 6 years covered by this study, a total of 66
deaths of women were due to obstetric complicatons (40
control area, 26 intervention area). During the baseline
period (1984 to 1986), the obstetric mortality ratio in the
intervention area was not significantly different from that in
the control area (tabie I11). During the 3-vear period after the
start of the matemity care programme (1987-1989),
however, the ratio in the intervention area was significantly
lower than that in the control area (table 11). Within the
intervention area, the odds ratio of obstetric death between
the programme period and the pre-programme period was
0-31 (95% CI 0-11-0-81, p=0-007), whereas there was no
significant change in the control area (odds ratio 0-99, 95%
C10:51-193). These differences in change between the two
areas were significant—ie, the risk of obstetric death in the
intervention area relative to the contro! area was significantly
lower during the years after the start of the programme than
during the preceding vears (chi-square for heterogeneiry
48, p=0-03).

Female death rates (per 10 000 woman-years of exposure)
from causes other than obstetric complications were not
statistically significantly different in the intervention and
control areas during the two study periods (table II1).

At the start of the maternity-care programme there were
10 521 women aged 1544 years. Of the 4884 registered
pregnancies, 2160 (44%;; were visited at home at least once
by midwives, and 4395 190% ) ended in live births. Although
15% of all registered pregnant women had requested the
programme midwives to attend them during labour, only

%% {449) were attended in the true sense—ie, the midwife
herself delivered the baby. In 4% (191), the midwife was
present but allowed either a traditional midwife or a female
paramedic to deliver the baby, and in 1% (49) the midwife
was on her way. A total of 134 women from the programme
area (ie, 19% of all those attended by midwives at home
during labour) were referred to the Matlab matemnirty clinic.
Of the 1712 women visited at home after delivery, (481,
within 48 h of outcome; 1231, 2—4 days after outcome), 44
(3%) were referred to the same clinic for post-partum
complications.

The principal causes of obstetric deaths that were reduced
bv the programme were, in order of decreasing importance,
complications of abortion, post-partum haemorrhage, post-
partum sepsis, obstructed labour, and eclampsia.

Discussion

The findings of this study show a significant association
between the implementation of the matemnity-care
programme in the intervention area and a substantial
reduction in obstetric mortality in the community. Since the
study was not designed by random allocation of pregnant
mothers to intervention or control groups (a procedure that
would have been impracticable), this conclusion does not
necessarilly imply that the mortality reduction in the
intervention area was due to the intervention itself.
Geographic, demographic, socioeconomic, and health-
service use data collected before the start of this programme
suggest, however, that the two areas were similar and that
observed differences can be atrributed to the intervention.
Moreover, mortality indicators were worse in the
intervention than in the control area before the
implementation of the programme.

The enumeration of deaths and live births was probably
exhaustive in this study owing to the intensive supervision of
the demographic surveillance in Matlab. The “verbal
autopsy’’ method used to assign cause of death, however, has
its limits—eg, possible misclassification of cause of death,
difficulties when there are multiple causes of death, and lack
of necropsy validation. Because the assignment of cause of
death was not specifically designed for this study, health
assistants and physicians involved in the reporting and
interpretation of symptoms preceding death were unlikely
to be biased with respect to our findings. That deaths from
causes other than obstetric were constant over time in both
study areas rules out a spurious replacement of obstetric
deaths by deaths from other causes.

Although staustically significant, the outcome of this
intervention is modest in absolute terms, but it is in scale
with the magnitude of the process indicators that show the
proportion of deliveries done by the midwives. It is possible
that the midwives had reached the small fraction of obstetric
complications that needed little input to ensure survival.
Because the collection and recording of obstetric data, done
by the midwives themselves, was obviously not done for
women who did not request assistance, comparative data are
not available.

Several reasons may explain the apparently low coverage
of home deliveries. Research done in 1988 in the programme
area identified factors that differentiated women who called
midwives from those who delivered alone or with a
traditional birth awendant (G. Hlady, V. Fauveau,
unpublished). Two of the factors were proximity to the
midwife’s residence and previous antenatal contact. The
discrepancy between the proportion of women visited by
midwives during pregnancy and the low proportion of
labour calls and deliveries by midwives may arise from the
distance factor, and also from the rarity of obstetric
complications. In traditional societies, the decision to call an
external birth attendant is often made by male family
members or by elderly women; their potential unwillingness
to seek assistance may have been underestimated.

TABLE IH—ADULT FEMALE MORTALITY 1984-89

Control area

intervention area

No of deaths No of deaths Qdds ratio between areas
— (woman-vyears) Rate (woman-years) Rate (95% Cl)
Pre-programme period {1984-86) 61{33771; 181 60 (30 808) 195 1-08 (0-74-1-56)
Programme period (1987-89; 62 (36 604) 169 58 (32 508) 178 1-05 (0-73-1-53)

Qdds ratio between periods (95% CI) 094 (0-65-1-36)

092 (0-63~1-33)

Death rates are per 10 000 woman-years {for women aged 15-44 yr). Chi-square for heterogeneity = 0-008.
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Additonally, many families would not call extemal
assistance until obvious complications develop, and many
would be reluctant to call for fear of further referral to the
district hospital. That this fear is based on negative previous
experiences and also on rumours about neglected care points
to the need to reinforce the range and quality of services
offered at the district hospital, especially blood transfusion
and surgical procedures such as caesarean section.

A communiry-based matemity-care programme in rural
Bangladesh, provided that it involves professional midwives
and an effective referral system, has the potential to reduce
maternal mortality. A preliminary analysis shows that
neonatal mortdlity had also significantly dropped in the
programme area and not in the control area. Whether such a
project can be sustained and replicated on a large scale
remains to be seen. The posting of a nurse-midwife in every
health outpost countrywide is not practicable owing to
insufficient staff and lack of committment at a national level.
A more suitable altemative would be to post family welfare
visitors—ie, femnale paramedical field workers with 18
months’ training in matemal and child health. A simple
screening method for community-health workers to detect
high-risk pregnancies could make the best use of
paramedical staff. This modified approach has now been
implemented in Matlab and is now being evaluated. Two
other related issues are also being investigated—namely, the
effect of the programme on perinatal mortality and the costs
of this programme.
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Percutaneous catheter fragmentation and distal
dispersion of proximal pulmonary embolus

A.]J.B.BRADY T.CRAKE C. M. OAKLEY

Rapid restoration of pulmonary blood flow is
important in preventing death due to a massive
pulmonary embolus. Devices developed specifically
for percutaneous transvenous removal of pulmonary
emboli are bulky and their insertion through a cut
down or by the use of a large venous sheath can lead
to bleeding at the entry site. In 3 patients with acute
massive puimonary embolism, conventional cardiac
catheters were used to break up the emboius and
disperse the fragments distaily. Cardiac output was
rapidly restored in all patients. There were no serious
complications. This technique requires no more
specialist equipment or skill than those needed for
temporary cardiac pacing and could be important for
the emergency management of patients with acute
severe pulmonary embolism.

Lancet 1991; 338: 1186-89.

98

introduction

Acute severe pulmonary embolism can be treated by
antcoagulation, thrombolysis, or occasionally by surgical
removal of the obstruction. Specifically designed
percutaneous transvenous catheters to remove emboli from
the major pulmonary arteries are not widely used.! We
describe the use of standard cardiac catheters in 3 patients to
fragment such emboli and disperse them into the distal
pulmonary vessels.

Patients and methods

Patient 1—7 days after a bone graft operadon on her nose an
18-year-old girl consulted her general practiioner because of

ADDRESS: Department of Medicine (Division of Cardiology),
Hammersmith Hospital, Du Cane Road, London (A. J. B. Brady,
MRCP, T. Crake, MRCP, C. M. Qakley, FRCP). Correspondence to Dr A. J.
B. Brady, Department of Cardiac Medicine, National Heart and Lung
Institute, Dovehouse Street, London SW3 6LY.




VIL.3. INTERVENTIONS EN MATIERE D'INFECTIONS
RESPIRATOIRES AIGUES

Les infections respiratoires aigues, communément appelées "pneumonies" dans la
nomenclature de 1'OMS, font partie des causes de mortalité infantile et infanto-juvénile les
plus fréquentes aMatlab, comme dans le reste du monde en développement.45,46 Il était
donc naturel de mettre en place un programme d'intervention, basé sur la détection et le
traitement rapide des pneumonies par les auxiliaires de santé villageoises, et d'évaluer
1'effet de ce programme a 1'aide des taux de mortalité spécifique. Ainsi que rapporté dans
la publication "E3"47 les taux de mortalité spécifiques ont été examinés séparément pour
les groupes d'age d'un 4 onze mois et d'un aquatre ans, excluant les nouveaux-nés de
moins d'un mois en raison des difficultés’ diagnostiques. Le taux de mortalité due aux
infections respiratoires aigues a été trouvé significativement plus bas dans la période
suivant la mise en place du programme que dans la période précédente dans la zone
affectée par le projet, mais non dans la zone de contrdle. De plus, cet effet a été trouvé
plus important dans le groupe d'age des nourrissons (un a onze mois) que chez les enfants

plus agés.
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Impact on mortality of a community-based
programme to control acute lower
respiratory tract infections”

V. Fauveau,' M. K. Stewart,? J. Chakraborty,® & S. A. Khan*

Acute lower respiratory tract infections (ALRIs) are a major cause of ceath among young children in
developing countries. A targeted programme designed to treat children with ALR! was implemented in
1988 in a primary health care project in rural Bangladesh. In the 2 years preceding the introduction of
the programme (1986-87), non-ALRI-specific health services were provided, including promotion of oral
rehydration therapy, family planning, immunization of children and mothers, distribution of vitamin A,
referral of severely sick children to field clinics, and nutritional rehabilitation of malnourished children.
The targeted ALRI programme. which was in place in 1988-89, was based on systematic ALRI case
detection and management by community health workers, who were linked to a referral system for
medical support. These two levels of intervention have been evaluated by comparing the ALRI-
specific mortality in the programme area and a neighbouring control area during the two periods.

During the first phase (1986-87), the ALRI mortality among under-5-year-olds was 28% lower in the
intervention than in the comparison area (P<0.01). During the second phase (1988-89), the ALRI! mor-
tality was 32% lower in the intervention area than during the preceding phase, while there was no sig-
nificant difference for the comparison area. These findings suggest that in the study region the combi-
nation of specific and nonspecific interventions can reduce ALRI mortality by as much as 50% and the

overall mortality among under-5-year-olds by as much as 30%.

Acute lower respiratory infections (ALRIs) cause the
death of 4 million under-3-vear-olds annually in the
world. and in developing countries they are associat-
ed with a third of all deaths in childhood (/—).
However. ALRI control has only recently been pro-
moted as a component of child survival programmes.
WHO has developed guidelines to treat acute respi-
ratory infections (ARIs) at the primary health care
Jevel. using community and first-level health work-
ers to detect cases, assess the severity, and provide
antibiotic treatment at home or refer severely affect-
ed children to a field health centre (3, 6).2 The WHO
approach is based on the assumption that a substan-

* From the International Centre for Diarrhoeal Disease
Research, Bangiadesh (ICDDR, B), GPO Box 128, Dhaka 1000,
Bangladesh.

‘ Principal investigator, ICDDR.B, Matlab MCH-FP Project.
Requests for reprints should be sent to Dr Fauveau c/o SCF/UK.
B.P. 1146, Vientiane, Lao People’s Democratic Republic.

2 Principal investigator, ICDDR,B, Matlab MCH-FP Project. and
international Health Program, The Johns Hopkins University
School of Hygiene and Public Health, Baltimore, MD, USA.

3 Manager, Health Services, ICDDR.B, Matlab MCH-FP Project.
4 Medical Officer, ICDDR, B, Matlab MCH-FP Project.

2 Case management of acute respiratory infections in children in
developing countries: report of a Working Group meeting,
Geneva, 3—-6 April 1984. Unpublished document WHO / RSD /
85.15.Rev.2.

Reprint No. 5254

Bulletin of the World Health Organization, 70 (1): 109-116 (1992)

tial proportion of life-threatening ALRIs are bacterial
and respond to antimicrobials (7, 8).

A number of field trials have evaluated the
effect of community-based ALRI treatment on mor-
tality (9-77)." However, the relative impacts on
ALRI mortality of a general primary health care pro-
gramme and of a specific case-management pro-
gramme have never been clearly evaluated.?

We have implemented sequentially these two
types of programmes in Matlab, the ficld station of
the International Centre for Diarrhozal Disease
Research, Bangladesh. The results obtained permit
comparison of their respective and cumulative
effects on ALRI mortality.

Subjects and methods

Study area

Matlab is a rural subdistrict of the large
Ganges—Meghna delta, approximately 50 km south-
east of Dhaka, the capital of Bangladesh. This flood-
prone area is typical of rural Bangladesh. with its
lack of infrastructure and hmited communication

facilities. The population subsists mainly by rice cul-

b Programme for the Control of Acute Respiratory Infections:
report of the fourth meeting of the Technical Advisory Group,
Geneva, 6—10 March 1989. Unpublished document WHO / AR! /
89.4, pp. 10-11.

© World Health Organization 1992 109
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tivation.” fishing. and through wage-fabour. The lit-
eracy rates are 309% for men and 17% for women;
in 1986 the total ferulity was 3.3 per woman and
the infant mortality. 93 per 1000 live births.

Demographic surveillance and assessment
of cause of death

A demographic surveillance svstem (DSS) was insti-
tuted in Matlab in 1966. combining periodic cen-
suses and longitudinal reporting of births, deaths,
marriages. and migrations in a population that was
approximately 200 000 at the time of the present
studyv (/2).

A total of 110 female community health workers
{CHW3s) visit each household in their village once
every two weeks. and report deaths to their supervi-
sors. Whenever a death is reported. a health assistant
visits the family within a month and fills in a form
with details of the symptoms and events preceding
the death. The forms are then read by a medical
assistant, who assigns the primary and underlying
causes of death. under the supervision of a physician
({13). This assignment is not based on the use of
algorithms, as is the case with layv health workers.
but on diagnoses made by medicaily trained persons.
The causes of death are coded according to a svstem
derived from the International Classification of
Diseases (/4). Although this system had no separate
codes for deaths primarily attributed to pneumonia or
bronchiolitis, such deaths were classified as ALRI in
the study. There were. however. distinct codes for
deaths caused by pertussis and post-measles pneu-
monia. and they were included in the study.

Health services in the study area

In 1978, a community-based family planning and
health services project was launched in one half of
the DSS study area (the intervention area). whose
original goal was to increase contraceptive use and
reduce fertility and mortality (/5): however, since
1986 the development of maternal and child health
(MCH) interventions has been emphasized (/3).

The other half of the DSS study area (the com-
parison area) receives only government health ser-
vices. Its primary health care services are somewhat
limited, with poor coverage and utilization.

The key providers of health services in the inter-
vention area are the village CHWSs. These individuals
deliver a range of family planning methods, monitor
and manage adverse effects of contraceptives, ad-
minister vaccines for the six common childhood dis-
eases. promote the use of oral rehydration therapy
for diarrhoea. distribute vitamin A capsules, provide
nutritional education, and detect and refer seriously
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il or mulnouri=ned children for care at a higher
level. Seriously ill children are referred to one of
four decentralized MCH clinics staffed by para-
medics or to the central Matlab clinic. where at
least one MCH physician is always available.

The specific ALRI intervention

Training of hezith workers. In January 1988, the
CHWs were trained to detect children with ALRIs.
assess the severity, and treat or refer them. At the
initial training session the workers received a copy
of a local version of the WHO guidelines for man-
agement of ALRIs. Slides produced by WHO were
translated into Bangla. the local language. and shown
to help workers identify signs of ALRIL Lastly, the
CHWSs, were given case demonstrations of ALRIs in
the field by their paramedic supervisors. The para-
medics had previously received similar training. but
were given practical experience by carrving out rota-
tional duties in Matlab and by working with physi-
cians in the clinic and hospital.

Diagnosis of ALRIs. The CHWs carried out active
case detection during scheduled house visits. while
passive detection occurred when they were informed
of cases in their village during the intervals between
their visits. A diagnosis of severe ALRI was based
on the presence of chest retractions with a respira-
tory rate greater than 50 per minute. Children with
associated signs of severe disease, including high
fever. convulsions, extreme lethargy. or inability to
suck or drink. were also diagnosed as having severe
ALRI. Moderate cases were defined as those with a
respiratory rate greater than 50 per minute without
chest retractions or other signs of severe disease.
Children presenting with only a cough and/or low-
grade fever were diagnosed to have mild ARI.

Case management. All cases diagnosed as severe
were referred to Matlab for evaluation and manage-
ment by medical officers. All neonates, children with
a cough that had lasted for more than 30 days, and
children with a wheeze or stridor were also referred
to Matlab. After assessment by the physician, the
ALRI cases that were considered to be severe were
admitted to hospital for treatment with oxygen and,
if necessary. intravenous antibiotics.

When the project was initiated, one intention
was to examine, for similar cases, the impact of
home treatment on children with moderate ALRI
compared with that following referral to the sub-
centre clinic. Therefore. in one half of the interven-
tion area, moderate ALRIs were managed by CHWs
at home using five daily injections of procaine peni-
cillin in doses of 400 000-800 000 IU, depending on
age. In the other half of the intervention area, mod-
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erate cases were treated in the subcentre clinics with
ampiciliin syrup. Since ALRI mortality was not dif-
ferent in the two subareas in the 2 vears following
initiation of the project in 1986. the data from them
were pooled for the analvsis. All the facilities were
provided with drugs and equipment to manage
potential adverse reactions caused by the antibiotics.
but no such reactions were reported.

Mild cases were not managed with antibiotics.
but were given supportive care. The mothers of these
children were advised about worsening signs and
svmptoms and asked to seek help if any of these
developed.

Supervising and monitoring the CHWs. The CHWSs
were supervised in the field by paramedics. who pro-
vided technical support. The workers attended fort-
nightly meetings with their supervisors. to report the
numbers  of cases detected and case-management
methods. and to discuss problems and referrals.

Concurrent activities in the intervention area. The
only other new service introduced in one half of the
intervention area during the studv period was a
maternity care project that was initiated in April
1987. This project targeted pregnant women and
would not be expected to have had an impact on
ALRI-specific deaths among under-3-year-olds. The
addition of the ALRI case-management component
was therefore the only difference in child health ser-
vices between the two phases (1986-87 and
1988-89) in the intervention area.

Programme monitoring and analysis

The methods used to detect vital events and assess
the cause of death were identical in both study areas.
In the intervention area. the CHWSs also recorded
morbidity information along with details of the ser-
vices provided. The outcome of these interventions
was analysed by comparing ALRI-specific mortality
rates within the following age groups: all children
aged under 5 years; children aged 1-4 years: and
post-neonates aged 1—11 months (excluding neonates
because of difficulties in diagnosing under-1-month-
olds). The rates were calculated by dividing the num-
ber of ALRI deaths in each period and area by the
number of child-years of exposure to the risk of
ALRI death. The total number of child-years was
obtained by adding the mid-vear populations of
children in each year.

Standard Mantel-Haenszel tests for person—time
comparisons were used to assess the statistical signi-
ficance of the differences in mortality rates between
areas and between periods. A ¥° test for heterogen-
eity. based on stratification of rate-ratios. was used
to evaluate the differences in rates between periods,
while stratifying by area (/6).
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Results

Table | shows the coverage rates for various mater-
nal and child health and family planning services
{MCH-FP), other than specific ALRI control. during
the pre- and post-intervention periods in the inter-
vention and comparison areas. Immunization and
family planning were the services that exhibited the
greatest differences in use between the two areas.

Table 1: Coverage rates for maternal and chilid
health services during the pre- and post-interven-
tion periods in the two study areas, Matiab ALRI
control project, 1986-892

Comparison intervention
area area
Measles immunization coverage
{% of children aged
9-59 months) in:
1986--87 2-5°? 89
1988-89 13° 81
DPT—polio coverage (3 injections)
(% of children aged
6 weeks-2 years) in:¢
1986-87 1-2° 57
1988-89 5-9¢ 64
Vitamin A distribution coverage
{% of children aged
6-59 months) in:
1986--87 90 96
1988--83 88 95
Contraceptive use
(% of eligible couples) in:
1986-87 18°% 47
1988-89 22° 52
Admission rate to Matlab
diarrhoea hospital
(% of under 5-year-olds) in:
1986-87 4.4 47
1388-89 5.7 6.3
Mean weight for age
{% of NCIH standards for children
aged 6—47 months) in:
1986-87 NA ¢ NA ¢
1988-89 74° 73

¢ Whenever possible, the rates shown are those for the mid-
period point.

¢ Estimated from nationwide surveys.

DPT = diphtheria—pertussis—tetanus.

NA = not available.

[

During the 4 years covered by the study, the
deaths of 649 under-5-year-olds were reported as
ALRI deaths in the whole study area. The age distri-
bution of 417 such deaths that occurred in the com-
parison area in 1986-89 (Fig. 1) is strongly skewed
towards younger age groups, with 61% involving
under-6-month-olds. With the exception of deaths
from post-measles pneumonia, the age-distribution
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Fig. 1. Age distribution of deaths from acute lower res-
piratory infections in the Matlab comparison area,
1986--89.
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of ALRI deaths in the intervention area prior to the
start of the programme was very similar for all
causes. with 69% of deaths occurring among under-
6-month-olds.

During the first 2-vear phase of the programme.
the ALRI-specific mortality rate for all children
under 5 vears of age was 28% lower in the interven-
tion than in the comparison area (P <0.01. Table 2).
In the second 2-vear phase. over 3000 ALRI epi-
sodes were reported by CHWSs and other health
workers in the intervention area. 57% of which were
seen and managed by the CHWs (73% at their own
home and 27% at the patient’s home). 35% were
treated by village practitioners. 6% were not treated,

while 2% were los 1o follow-up. The ALRI-specific
mortality rate among under-5-vear-olds was 48%
lower in the intervention than in the comparison area
(P <0.001). This difference was responsible for one
third of the 30% lower overall mortality among
under-3-vear-olds in the intervention than in the
comparison area (211 versus 30.7 per 1000: see
Table 3).

Within the intervention area, the ALRI-specific
death rate was 32% lower during the second phase of
the programme than during the first (P = 0.003,
Table 2). In contrast. the rate decreased by 6% in the
comparison area (not significant). The difference in
the reduction of ALRI-mortality was. however,
found to be significant when the risk of dving from
ALRI in the two areas was compared for the two
phases (x- test for heterogeneity: 4.1, P < 0.05).

The mortality patterns varied according to age
group. During the first phase. for children aged 1-4
years. the ALRI-specific death rate in the interven-
tion area was half that in the comparison area.
Although it was halved again during the second
phase. the reductions in the ALRI-specific death
rates In the two areas were not significantly different
between the two phases (y° test for heterogeneity =
0.6. Table 2).

Among infants aged 1-11 months (post-neo-
nates). the ALRI-specific death rate during the first
phase was not significantly lower in the intervention
than in the comparison arca. but in the intervention
area was 30% Jower during the second phase than
during the first (P < 0.05. Table 2). The difference in
the reduction between the two areas was of border-

Table 2: ARLI-specific mortality during the two phases of the Matlab ALRI control programme, 1986-89

Comparison area

Intervention area

% difference in

No. of ALRI No. of ALRI rates between
deaths Rate? deaths Rate? the areas

All under-5-year-olds
1986-87 210/32 237 8.5 136/29 011 4.7 —-28; P<0.01
1988-89 207/33 679 6.1 (- 6;NS)? 96/30 350 3.2 (=32, P<0.01) — 48; P < 0.001
1 test for hetero-
geneity 4.1, P= 0.04

Children aged 14 years
1986-87 61/24 560 2.5 27/22 331 1.2 -52; P<0.01
1988-89 42/25 701 1.6 (- 36; P < 0.05) 14/23 700 0.6 (- 50; P < 0.05) ~63; P < 0.001
72 test for hetero-
geneity 0.6, NS

Infants aged 1-11 months (post-neonates)
1986-87 108/6979 15.5 79/6057 13.0 - 16: NS
1988-89 116/7238 16.0 (+ 3; NS) 56/6136 9.1 (- 30; P < 0.05) - 43; P < 0.001

y? test for hetero-
geneity 3.4, P = 0.06

@ Per 1000 child-years of exposure.

® Figures in parentheses are the percentage change in mortality rates between the two periods; NS = not significant.
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line statistical significance (Y- test for heterogen-
eity = 3.4. P = 0.06).

The death rates for causes other than ALRI and
for all causes are shown in Table 3. The former rates
were lower in the intervention than n the compari-
son area. both for all under-3-vear-olds and those
aged I— vears. but not for post-neonates who died
aged 1-11 months. In both areas and for all age
groups. death rates from causes other than ALRI
decreased during the second phase of the program-
me. ruling out any “replacement” phenomenon in the
assignment of cause of death during the second
phase. None of the differences in the reduction of
non-ALRI mortality or overall mortality was signifi-
cant between the two periods after stratifying by
area. making 1t unlikely that the decline in ALRI-
specific mortality was merely part of a secular trend.

Discussion

Our findings suggest that the nonspecific MCH-FP
interventions reduced ALRI mortality among under-
5-vear-olds by one fourth and that the additional spe-
cific community-based ALRI treatment programme
reduced it further by one third. It is not surprising
that the impact of the targeted intervention was par-
ticularly marked in posi-neonates. in view of the
importance of ALRI as a cause of death among this
age group.

The studv was not designed bv randomly allo-
cating children to treatment and control groups.
Rather. it was based on comparisons of mortality
between areas and its results therefore do not neces-
sarilv imply that the reduction in mortality in the
Intervention area was caused by the intervention

Contril of acute lower respiratory infections

itself. However. zeographical. socioeconomic. demo-
graphic and mortality data collected before the
beginning of the MCH programme suggest that the
two study areas were comparable (/7) and that
observed differences can reasonably be attributed to
the intervention. This is reinforced by the observa-
tion that the decline in ALRI-specific mortality was
statistically sign:ficant, while the decline in mortality
due to other causes was not.

The enumeration of deaths and exposed popula-
tions was probably exhaustive in the study. because
of the intensive supervision of demographic sur-
veillance in Matlab. The “verbal autopsv™ method
used to determine the cause of death does. however,
result in possibie misclassification of some causes of
death. In this respect malaria is often difficult to dis-
tinguish from ALRI, but is very rare in the study
area. The lack of clear criteria to diagnose death
from neonatal pneumonia through verbal autopsy
prevented the inclusion of neonatal deaths in the
analysis. Since 95% of all child deaths take place
at home without medical attendance. and necropsies
are impossible to perform. there was no systematic
validation of the diagnoses made.

Because the assignment of the cause of death
was not specifically designed for the study. and was
independent of the intervention itself. in making
their diagnoses the medical assistants and physicians
were unlikely to be biased. Moreover. the decrease
of deaths from other causes in both study areas rules
out any spurious replacement of ALRI by such
causes.

The selective impact of the two phases of the
programme on different age groups supports the
hypothesis that the programme itself was the cause

Table 3: Mortality rates (per 1000 child-years of exposure) from non-ALRI causes and from all causes during the two

phases of the Matlab ALRI control programme, 1986-1989¢

Comparison area

Intervention area

Non-ALRI All causes Non-ALR! All causes
causes causes
All under-5-year-olds
1986-87 29.0 355 22.5 27.2
1988-89 24.5 (- 15)P 30.7 (- 14) 17.9 (- 21) 21.1 (- 28)
Children aged 1—4 years
1986-87 15.1 17.8 9.9 1.1
1988-89 11.0 (- 27) 12.6 (~ 28) 6.2 (- 37) 6.8 (~ 38)
Infants aged 1-11 months
(post-neonates)
1986-87 27.5 43.0 27.2 40.3
1988-89 252 (-9) 41.2 (- 4) 249 (- 9) 341 (- 15)

@ ¥? tests for heterogeneity for the comparison between non-ALRI mortality rates in the intervention and comparison areas were not

significant.

b Figures in parentheses are the percentage change in mortality rates between the two periods.
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of the observed differences in ALRI mortality. At
least the three following nonspecific components of
the MCH-FP programme during the first phase might
have contributed to the lower mortality from ALRI
and other causes among 1—4-vear-olds: immuniz-
ation. through its effect on measles and pertussis:
referral and treatment of severely sick children at the
field clinics: and family planning. which resulted in
fewer children. less crowding. and prolonged breast-
feeding. Of these. measles vaccination was likely to
have had the greatest impact on mortality from ALRI

(18~20). In the comparison area the reductions of

36% in ALRI-mortality and 27% in non-ALRI mor-

tality between the two periods are probably also

explained in these terms: an increase in immuniza-
tion coverage and family planning services occurred
in the comparison as well as in the intervention area

(Table 1). while the availability and use of village

practitioners also increased over time (2/).

Infants aged 1-11 months seem to be the age
group with the highest potential for reduction in
ALRI mortality through a specific control program-
me. Such deaths amounted to 36—0% of all deaths
in this age group. and. compared with children aged
|— vears. the scope for mortality reduction through
the use of conventional vaccines at |-{1 months of
age ix somewhat limited (20). As shown in Table 3.
the other components of the MCH-FP programme
appeared not to have had much influence on the
post-neonatal death rate from causes other than
ALRI. Moreover. anthropological data reveal that
mothers in Bangladesh are less likelv to seek allopa-
thic treatment outside the home for voung infants
than for older children. Therefore. infants with ALRI
may have benefited more from home treatment
(M.K. Stewart et al. unpublished observations.
1990).

In view of the staffing and financial constraints
on the health programme in Bangladesh. we recom-
mend that a modified version of this experimental
project be implemented as follows:

— physicians and nurses at the referral hospitals
should receive training on the clinical manage-
ment of severe cases and be provided with
reliable supplies of antibiotics and oxygen-deli-
very equipment:

— medical assistants and family welfare visitors
posted at union level should be trained and prop-
erly supplied with ampicillin or sulfamethoxa-
zole + trimethoprim for the management of
ALRI cases as outpatients:

— village-level workers should be trained to recog-
nize ALRI cases and to inform families about
the risks. symptoms, and treatment possibilities;
and

— home treatment with injectable penicillin should
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be replaced nv sulfamethoxazole + trimethoprim

paediatric tablets, which are easier to handle and

less expensive.

An ongoing modification of the Matlab project
along these lines should provide more insight into its
feasibility.

In  conclusion, ALRI control programmes.
through their specific and nonspecific components,
emerge as most promising elements of child survival
strategies. The impact of such programmes is parti-
cularly important among under-1i-vear-olds. although
their effect on neonatal mortality has still to be
assessed. While the implementation of a such a tar-
geted programme on a large scale may not produce
the same level of impact in the short term. it can still
be expected to result in significantly tfewer deaths
from ALRL
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Résumeé

Impact sur la mortalité d’'un programme a
base communautaire de lutte contre les
infections aigués des voies respiratoires
inférieures

Dans les pays en développement, les infections
aigués des voies respiratoires inférieures (ALRI)
sont responsables d'un tiers de I'ensembie des
déces chez les jeunes enfants. L'OMS a récem-
ment élaboré des directives sur e traitement des
infections respiratoires aigués au niveau des
soins de santé primaires. Un programme ciblé
concu pour le traitement des enfants atteints

d'ALR! a été mis en place en 1988 dans le cadre
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d'un projet de soins de santé primaires dans une
zone rurale du Bangladesh. Au cours des 2 ans
précédant la mise en place du programme
(1986-1987), des services de santé non spéci-
figues des ALRI ont été fournis, avec notamment
la promotion de la thérapie par réhydratation
orale, la planification familiaie, la vaccination des
enfants et des méres. la distribution de vitamine
A. I'envoi des cas graves dans un dispensaire, et
ja réadaptation nutritionneile des enfants souf-
frant de malnutrition. Le programme cible sur les
ALRI, mis en place en 1988—1989. était fondé sur
la détection systématique des cas d'ALRI et leur
prise en charge par les agents de santé commu-
nautaires, eux-mémes reliés a un systeme de
recours en cas de besoin. Ces deux niveaux
d'intervention ont été évalués par comparaison
de la mortaiité specifigue des ALR! au cours des
deux périodes—1986-1887 et 1988-1989—dans
la zone couverte par le programme et dans une
zone voisine prise comme témoin. Les causes de
déces ont été évaluges independamment de
I'étude selon les mémes critéres dans ies deux
régions, au moyen dune procedure dautopsie
verbale”. qui consiste a interroger rétrospective-
ment les soignants et a analyser les symptémes
rassemblés. En raison dlincertitudes guant au
diagnostic de la pneumonie neonataie par une
ielie méthode, les ALRI du nouveau-né rnont pas
été incluses dans 'étude.

Les décés dus aux ALRI frappai les trés
jeunes enfants. 61% survenant chez ies nourris-
sons de 1 a 6 mois. Lors de la premiere phase
de !'étude (1886-1987). la mortalté specifique
des ALRI chez les moins de 5 ans était inférieure
de 28% dans la zone d’intervention 2 sa valeur
dans la zone témoin (4.7 pour 100C enfants
contre 6,5, P<0,01). Au cours de la aeuxieme
phase (1988-1989), ce taux était dans la zone
d’intervention inférieur de 32% au taux de la
phase précédente (3.2 pour 1000 contre 4,7,
P<0,01), alors qu’l n'y avait aucune différence
significative entre les deux périodes dans la zone
témoin. Les différences d'une phase a lautre
étaient particulierement sensibles chez les
enfants de 1 & 11 mois, ce qui laisse a penser
que limpact de ce type de programme est plus
grand chez les nourrissons {nouveau-nés excep-
tés) que chez les enfants pius &ages. Il semble
que chez les enfants agés de 1 a 4 ans, les inter-
ventions de soins de santé primaires non spéci-
figues (par exemple vaccination, planification
familiale, envoi des cas graves dans un dispen-
saire) aient un impact significatif sur la mortalité
par ALRI, mais qui n'est que trés peu amélioré
par les interventions spécifiques. D'aprés nos

ant
j=2 NS
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observations, il semble que dans cette région.
I'association d'interventions specifiques et non
specifiques des ALRI puisse réduire d'au moins
50% la mortalité par ALRI, et d'au moins 30% la
mortalité globale chez les moins de 5 ans. Ces
interventions devront donc recevoir la priorité
dans les programmes de soins de santé pri-
maires.
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VI.4. INTERVENTIONS EN MATIERE DE MALADIES
DIARRHEIQUES

Un des programmes phares de I'ICDDR,B a Matlab est celui concernant la rehydratation
orale par la solution sucrée-salée, un temps saluée comme la découverte la plus importante
du siécle en matiére de santé publique(!)43, et testée a Matlab49. 11 était donc de la plus
grande importance d'évaluer scientifiquement l'effet de la réhydratation orale sur la
mortalité par diarrhée a 1'échelle d'une communauté, et non pas seulement a 1'échelle
hospitaliére50 ou en cas d'épidémie de choléra.51

Malgré les difficultés inhérentes a ce genre d'étude, et en particulier 1'impossibilité de
monter une étude prospective controlée, Matlab représentait une occasion unique
d'examiner les tendances de la mortalité par type de diarrhée et par groupe d'dge pendant
les années précédant et les années suivant l'introduction de la réydratation orale en
communauté. Bien que ce type d'étude rétrospective ne fasse état que de relations
d'association et non pas de causalité, les résultats en sont intéressants. Présentés dans la
publication "E4"52, ils montrent non seulement une absence de réduction de la mortalité
par diarrhée en général, et de la mortalité par diarrhée aigue désydratante en particulier,
apres 1'introduction du programme de réhydratation orale en communauté, mais encore un
augmentation de la mortalit¢ par diarrhée aigue chez les enfants de moins de un an.
Diverses hypothéses sont avancées et discutées pour expliquer ces résultats inattendus et
décevants, les plus plausibles ayant trait & 1'utilisation inappropriée de la solution. Il est
conclu que si des efforts doivent étre poursuivis pour une meilleure utilisation des solutions
de réhydratation orale, d'autres interventions préventives et curatives doivent étre associées
si I'on veut diminuer significativement le role des maladies diarrhéiques dans ia mortalité

infanto-juvénile.
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Does ORT reduce diarrhoeal mortality?
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Trends in infant and child mortality from all diarrhoea-related causes and from acute watery diarrhoea
were examined in a rural community in Bangladesh, during the three years preceding and the 10 years
following the introduction of an oral rehydration therapy (ORT) programme. A significant increase in in-
fant mortality due to acute watery diarrhoea was observed throughout the study period. Child mortality
due to acute watery diarrhoea did not decrease during this period. The programme ensured universal
knowledge of the oral rehydration solution and the availability of glucose-eiectrolyte sachets in every
household. Yet the inadequate formulation of messages concerning the role of oral rehydration may have
caused its incorrect use - oral solutions being administered to too few infants, in toc small quantities, and
for too short periods. The decline in infant mortality from other causes may also explain the increased con-
tribution of diarrhoea as a cause of death through a replacement effect.

The findings suggest that efforts should be continued to ensure appropriate formulation of messages pro-
moting ORT for its correct use. ORT should also be viewed as one component among others in diarrhoea!

diseases contro! programmes if diarrhoea mortality is to be reduced.

Introduction

Diarrhoea, a major cause of mortality of
children aged under five in the developing world,
is estimated to cause the death of five million
children annually.? As part of a selective
primary health care strategy to reduce diarrhoea-
related mortality, international health organiza-
tions have promoted oral rehydration therapy
(ORT) programmes.?* These programmes are
based on the assumption that as much as half of
these deaths could be averted if dehydration was
prevented or treated.’-” Few studies, however,
have examined the impact of ORT on infant and
child mortality in the community. Those that
have been conducted have given inconsistent
results, owing either to differences in design or to
differences in location.?-12 Adequately controlled
studies to measure this impact are indeed dif-
ficult to justify, as ORT is known to be effective
in the treatment of dehydration due to an acute
watery diarrhoea. !>-1*
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The International Centre for Diarrhoeal Disease
Research, Bangladesh (ICDDR, B - formerly the
Cholera Research Laboratory), was one of the
first institutions to implement a community-
based ORT programme in its Matlab field station
in 1979.'¢18 A demographic surveillance system
in this community combined the registration and
assessment of causes of death. Data accumulated
by this surveillance method provide a unique
opportunity to study the changes in diarrhoea
mortality in the community, before and after the
implementation of an ORT programme. In this
study, we examine trends in overall diarrhoea
moertality and in acute watery diarrhoea mor-
tality among infants and children in Matlab from
1976-1988. Trends among infants and children
were examined separately because in rural
Bangladesh the proportion of diarrhoea deaths
associated with watery diarrhoea is higher in in-
fants than in older children. ! Biological reasons,
namely a rapid body water turnover, a high body
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water content and a relatively large body surface
increase the risk of a dehvdration in infants com-
pared to children.

Subjects and methods

Study area

The Matlab study area, with a total population
of about 196000 in 1986, lies in the Ganges-
Meghna delta, 45 km southeast of Dhaka, the
capital of Bangladesh. It is an area that becomes
flooded regularly, and which has a poor com-
munications network, a low literacy rate, a high
population density, and high rates of fertility and
mortality. Subsistence farming, wage labour and
fishing are the main occupations. Every family
has easy access to abundant surface water for
domestic purposes. Due to sociocultural con-
straints, women usually remain in their com-
pound and do not go out to seek medical care for
themselves or their children.

The demographic surveillance system operating
since 1966 includes the registration of births,
deaths, migrations and marriages through fort-
nightly home visits by 110 female community
health workers.?° In 1978, a family planning and
health services programme was introduced in
half of the area, comprising 79 villages, called
the MCH-FP area.?! The other half, comprising
70 villages, served by the government health pro-
gramme, is referred to as the comparison area. In
addition to community-based health services, the
ICDDR,B also maintains a diarrhoea treatment
centre in Matlab Bazaar, which serves both the
study areas and the neighbouring community.
All health services are provided free of charge.

Assessment of the cause of death

For all reported deaths, a health assistant inter-
viewed parents and relatives within one month of
death and recorded a detailed history of events
and symptoms preceding death. Until 1985, the
health assistants themselves determined the cause
of death and coded it according to a symptom-
based classification. Since 1986, the information
has been reviewed by a trained medical assistant.
Details of the multiple-stage procedure to assess
cause of death are described elsewhere.?* A death
was attributed to diarrhoea when there was a
predominant history of frequent stools ~ either
watery, mucoid, or bloody - during the days or
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weeks preceding death. A death was attributed
to acute watery diarrhoea when there was a pre-
dominant history of liquid stools, made mostly
of water with very little faecal matter and no
blood, in the week preceding death. Signs of
dehydration were not necessary for inclusion in
this latter category.

The Matlab ORT programme

Oral rehydration was studied clinically as early as
1968 in the Matlab diarrhoea treatment centre, .24
In 1978 and 1979, two ORT programmes were
implemented in the community, comparing dis-
tribution of glucose and oral rehydration salts
sachets (G-ORS) and promotion of home-
prepared solution made of locally available salt
and molasses in the other half. The objectives
were to compare feasibility and safety of these
two approaches, but not mortality impact.!s"’
From January 1981, G-ORS sachet distribution
was extended to the whole Matlab study area:
in the comparison area, 30 community health
workers motivated the community, educated the
mothers, provided G-ORS sachets to the homes
during their visits, and referred severe cases to
the hospital. In the MCH-FP area, 80 community
health workers performed the same tasks, assisted
by a group of 1500 female village volunteers who
acted as depot-holders of G-ORS in each cluster
of households and motivated mothers to feed
rehydration solution in case of diarrhoea.!® All
G-ORS sachets distributed in this programme
were manufactured locally. During 1985 and
1986, a nationwide campaign promoting the use
of homemade ORT solutions was conducted in
the Matlab area. This campaign, led by a non-
governmental health organization called Bangla-
desh Rural Advancement Committee (BRAC),
combined the efforts of teams of ORT moti-
vators visiting each village with radio broad-
casts.>-26

Programme monitoring

The numbers of G-ORS sachets distributed were
continuously monitored from the entries in field
workers’ record books. Since 1986, in the MCH-
FP area, the number of sachets actually consumed
by a child during a diarrhoea episode has also
been recorded. Random samples of reconstituted
rehydration solution were regularly taken from
the field for laboratory analysis of electrolyte
concentration.
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The numbers of deaths and their causes and mid-
vear populations by age were provided by the
annual reports of the demographic surveillance
system.?” During the 13-year period under study,
there were on average 3900 and 3300 live births
per year in the comparison and MCH-FP areas
respectively. Mid-year populations of children
aged one to four years were on average 11900
and 11100 in the comparison and MCH-FP
areas respectively.

The numbers of patients admitted to the Matlab
diarrhoea treatment centre since 1977, together
with the type of diarrhoea and enteric pathogens
isolated, were continuously recorded. In 1988,
187 mothers in the MCH-FP area and 169
mothers in the comparison area were interviewed
about the source of their knowledge of ORT,
their understanding of its effects, and the type of
treatment received by their children during the
last episode of diarrhoea.

Results

Between 1978 and 1988, infant mortality declined
in both the MCH-FP and comparison areas,
although the decline started earlier in the MCH-
FP area (Figure 1). There was, however, a consis-
tent and significant increase in overall diarrhoea
mortality among infants in both areas, from
three to 13 per 1000 live births (Figure 2, Chi-
square for trend: 57; p<<0.001). Mortality from
acute watery diarrhoea also increased signifi-
cantly in both areas, from one to seven per 1000
live births (Figure 2, Chi-square for trend: 36;
(p<<0.001) in MCH-FP area and 24; (p<0.001)
in comparison area).

Trends in child mortality from all causes and
from diarrhoea-related causes, shown in Figures
1 and 3, are not as straightforward as trends
among infants. In both the MCH-FP and com-
parison areas, they remained at similar levels
until 1982, experienced a sharp increase in 1983
and 1984, and declined from 1985 to 1988. Mor-
tality attributed to all types of diarrhoea averaged
seven per 1000 children aged one to four years
from 1977 to 1982 (Figure 3), reached twice this
rate in 1984, and declined to four per 1000 in
1988. The 1983-84 peak, observed in both areas,
was caused by an epidemic wave of Shigella
dysenteriae type 1. Mortality attributed to acute
watery diarrhoea remained low and relatively
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Figure 1. Infant and child mortality from all causes,
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Figure 2. Infant mortality from diarrhoeal causes, Matlab
MCH-FP and comparison areas, 1976-88
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Figure 3. Child mortality from diarrhoeal causes, Matlab
MCH-FP and comparison areas, 1976-88

constant at one per 1000 children. A transient
rise at two per 1000 was also observed during
1983-84.

Trends in hospital admissions for acute watery
diarrhoea (Figure 4) show significant declines
for both infants and children. Trends in the
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proportions of infant mortality attributed to acute
watery diarrhoea (Figure 5) show significantly in-
creasing proportions in the MCH-FP area (Chi-
square for linear trend = 17.3; p<0.001) and, to
a lesser extent, in the comparison area (Chi-
square for linear trend = 7.2; p<0.01).

Number ot admissions
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Bl infants qyr ] Children 1-4 yrs

Figure 4. Admissions for acute watery diarrhoea, Matlab
Diarrhoea Treatment Centre, 1977-88
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Figure 5. Percent of infant mortality due to acute watery
diarrhoea, Matlab MCH-FP -and comparison areas,
197688

In 1988, 92% of interviewed mothers in both the
MCH-FP and comparison areas were aware of
the benefits of using G-ORS sachets or
homemade ORT solutions. Of these mothers,
however, 78% in the MCH-FP area and 85% in
the comparison area thought that oral rehydra-
tion should stop diarrhoea. Seventy-eight percent
of mothers in the MCH-~FP area and 57% in the
comparison area had used G-ORS sachets the
last time their child had diarrhoea. Of the village
mothers responsible for G-ORS sachet distribu-
tion in the MCH-FP area, 58% had a provision
of sachets in their homes on the day of visit.
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Findings from the ORT programme monitoring
in the MCH-FP area in 1986-87 indicate that,
out of a representative sample of 355 severe acute
watery diarrhoea episodes in infants, the mean
number of G-ORS sachets consumed during the
first two days of illness corresponded to 400 mi
of rehydration solution.

Discussion

Our findings suggest that in Matlab, the promo-
tion of ORT and home distribution of G-ORS
sachets in the community did not reduce infant
and child deaths from acute watery diarrhoea.
Indeed, an increase in infant deaths was ob-
served. Since this study examines trends over a
long period, it is conceivable that the observed
absence of impact might be the resuit of changes
in the assessment of deaths and causes of death
in the Matlab demographic surveillance system.
With few exceptions, the same community health
workers and the same health assistants have
reported deaths in the same areas, according to
the same procedures, from 1976 until 1988.
Supervision and management of the demographic
surveillance system have not changed, and biases
in reporting diarrhoea-related deaths, if any,
would rather be expected in the direction of
underreporting, given the focus on control of
diarrhoeal diseases in Matlab. The only change
was the addition of a medical input into the
assessment of cause of death from 1986. This
change, however, did not seem to have affected
the trends in mortality from diarrhoea, which
started to increase long before. Interpretations
other than reporting biases should be examined
to explain these findings. They have been
grouped in four categories:

Biological factors

Clinical efficacy of ORT has been demonstrated
in many controlled studies conducted in diar-
rhoea treatment centres!*2® and during cholera
outbreaks.!5-3 Properly balanced oral rehydra-
tion solutions prevent and treat dehydration
caused by diarrhoea. Adverse effects of ORT due
to inappropriate concentrations of electrolytes
are unlikely to explain our findings: none of the
random checks applied in the programme moni-
toring has ever evidenced dangerous concentra-
tions of sodium chloride or potassium in the
reconstituted solutions. On the contrary, it was
reported in Matlab that ORT had a protective
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effect against hyponatraemia, and did not in-
crease the risk of hypernatraemia.'s

Rehydrated infants could have been secondarily
infected due to the use of unsafe water to prepare
rehydration solutions. This hypothesis may par-
ticularly concern fully breastfed infants who
would then be suddenly and massively exposed to
contaminated water. In the Matlab area, how-
ever, 70% of all households have access to safe
drinking water and this proportion has increased
during the study period.

Deaths attributed to acute watery diarrhoea may
actually have been caused by complications other
than dehyvdration, not preventable by ORT.
Determining the presence of dehvdration and its
contribution as a cause of death is difficult,
given the fact that most deaths take place in
homes. Hypoglycaemia,®-¥* hypokaliemia,3! and
septicaemia’® may frequently also be involved.

Programmatic factors

After the intensive initial ORT education cam-
paign launched by the ICDDR, B sustained by the
repeated visits from community health workers
and resident village volunteers, the community
was reached by a national mass education cam-
paign, focusing on the benefits of both G~-ORS
sachets and homemade solutions.?*?® The 1988
survey confirmed that nearly all mothers were
aware of ORT. Lack of information about ORT
is therefore unlikely to explain our findings. In-
formation regarding the role of ORT in diar-
rhoea, however, was wrongly perceived by a
majority of mothers, who believed that ORT
should stop diarrhoea. Educational messages
may have been inappropriately designed, or
rather, their effect may have been insufficiently
checked, particularly with regard to cultural
perceptions.2-3

Availability of ingredients for preparation of the
homemade rehydration solution does not seem
to be a problem in the Matlab area, although the
increasing price of sugar and molasses is a con-
cern. All the community health workers always
carry G-ORS sachets with them during their
home visits, and permanent residents of their
assigned village can be contacted easily in case of
need. Yet, at the time of the survey, eight years
after the initial training, over 40% of the village
volunteers surveyed in their homes in the MCH-
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FP area did not have stocks of G-ORS sachets,
suggesting an erosion of the demand for this type
of service, or from the programme itself.

Behavioural factors

Although 68% of interviewed mothers (a com-
bined average) claimed they had used rehvdra-
tion solution made from G-ORS sachets the last
time their chiid had had watery diarrhoea, the
quantity used ¢400 ml on average) would in most
cases have been insufficient to effectively treat
infants with severe dehydration or high purging
rates. A dehydrated infant would typically need
at least 1000 ml in the first two days. This low
consumption may be partially due to a low
demand from the infants themselves, unable to
express thirst. Alternatively, or additionally, the
intensive labour and time necessary to coax a sick
infant into drinking a bad-tasting solution,
together with the absence of an immediate reduc-
tion in stool volume, may discourage many
mothers soon after their first rehydration at-
tempts.?*3° The discrepancy between the per-
ceived role of ORT (believed by many mothers to
stop diarrhoea), and mothers’ experiences may
have contributed to their being discouraged. -3¢

Despite recommendations that ORT should be
used in any type of diarrhoea, it is likely that
many people restrict its use to certain types of

diarrhoea only. People, and communities, cate-

gorize diarrhoea according to their own per-
ceptions, and these perceptions may be very
different from those of health professionals’,
and this categorization influences the choice of
therapy. An in-depth study of village perceptions
of infantile diarrhoea in the vicinity of Matlab
revealed that, out of four types of diarrhoeal
diseases recognized by rural people, only one
was believed to be eligible for oral therapy, the
others being seen as the domain of traditional.
practices.®

It is also possible that promotion of home-based
therapy had an unexpected and untoward effect
on diarrhoea-related mortality, through Iess
reliance on hospitals and increased delays before
taking severely-ill children to the hospital. The
decreasing trends in admission to the Matlab
diarrhoea hospital for acute watery diarrhoea
(Figure 4) seem to support this hypothesis; and
this possibility had already been highlighted
before the start of the programme.?’
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Epidemiological factors

The emergence, or recent increase, of new
aetiologic agents that kill by mechanisms other
than dehydration could also explain our find-
ings. Shigellosis has been shown to be of growing
importance in Matlab,3¥* and frequently to pro-
duce a watery diarrhoea at onset.*4 During the
epidemic of Shigella dysenterige type 1in 19834,
both dysentery and watery diarrhoea-related
mortality increased, as shown by the transient
peak in acute watery diarrhoea deaths observed
among children in 19834 (Figure 3). If patients
die from complications of shigellosis before the
onset of dysentery, the death may be classified as
watery diarrhoea-related. Such deaths are un-
likely to be prevented by ORT alone.

Population increased in Matlab over the study
period and it may be that some diarrhoea
pathogens, particularly viruses, produced more
severe infections with increasing overcrowding,
as shown elsewhere for measles.*

Malinourished children are known to be at in-
creased risk of death during diarrhoea, and a
deterioration of the nutritional status of children
could account for the increase in diarrhoea mor-
tality during the period of this study.** Prelim-
inary analysis of longitudinal nutrition studies
in Matlab, however, does not seem to reveal such
a deterioration (Briend, personal observations).

A recent review of mortality patterns in 100
developing countries showed that the proportion
of infant deaths attributable to diarrhoea is
highest in countries with the lowest infant mor-
tality rates.# Our findings may be explained in
these terms: diarrhoea may have become one of
the predominant ‘replacing’ diseases as infant
mortality from other causes declined in Matlab.4
That this may be the case is suggested by the
trends in infant mortality and the proportions at-
tributed to acute watery diarrhoea in the MCH-
FP and comparison areas (Figures 1 and 5).
Indeed, the trend is sharper in the MCH-FP
area, with an infant mortality rate of 80 per 1000
live births in 1988, whereas in the comparison
area, the infant mortality rate is 100 per 1000 live
births. The causes of infant mortality that have
declined over the period covered by this study
include neonatal tetanus, pneumonia, pertussis,
measles, and some neonatal infections.
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Conclusions

There is not enough evidence to help decide
which of these different factors best explains the
apparent lack of effect of ORT on water diar-
rhoea mortality in Matlab. Undoubtedly, the
small amounts of oral rehydration solution used,
the early discontinuation of oral rehydration,
delays in referring severely ill children and death
from complications other than dehydration are
all factors at play. The relative increase in diar-
rhoea deaths among infants fits with the hypo-
thesis of diarrhoea being a major ‘replacing’
cause of death. It remains to be seen if these diar-
rhoea deaths are evenly distributed in the com-
munity, and if not, in what types of families they
are concentrated.

The findings in Matlab raise questions about the
potential impact of other ORT programmes in
Bangladesh, based on a similar model but
perhaps implemented with less. supervision.
Knowing the factors limiting the impact of the
Matlab ORT programme are important for these
other programmes. It is also important to con-
tinue efforts to formulate more appropriate
educational messages, and to test the impact of
these messages on the utilization of ORT.

Our findings also suggest that the impact on
mortality of single (or ‘selective’) technology-
based interventions may be less effective than
anticipated. ORT should be viewed as one com-
ponent of diarrhoeal disease control program-
mes, together with other preventive and curative
components.*” A balanced combination of ORT
and other interventions may explain the reduc-
tion of diarrhoea mortality reported from other
programmes. 1248
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Au total, sans discuter ici la nature et la couverture des interventions proposées, nous
avons affirmé la pertinence de 1'utilisation des taux de mortalité spécifiques recueillis par la
méthode de 1'autopsie verbale pour évaluer des programmes de santé maternelle et infantile
en communauté.

Nous verrons maintenant les applications de la méthode de détermination des causes de
décés pour selectionner les stratégies d'intervention dans les programmes de santé

maternelle et infantile.

VII. APPLICATIONS DE LA METHODE POUR
SELECTIONNER LES STRATEGIES
D'INTERVENTION EN SANTE MATERNELLE ET
INFANTILE

Ce type d'application différe de celui étudié au chapitre V en ce sens qu'il ne s'agit plus de
choix d'interventions pour une catégorie donnée d'affections (diarrhées, infections
respiratoires, complications obstétricales), mais du choix de la meilleure combinaison
d'interventions dans un programme global d'amélioration de la santé des meéres et des
enfants. Cette amélioration étant mesurée a 1'aune de la mortalité, il convient de rappeler
que la diminution du taux de mortalit¢é globale dans un groupe donné n'est pas
nécessairement la somme des diminutions des taux de mortalités spécifiques, en raison des

phénomenes de compétition et de potentialisation.53’54
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VII.1. ANALYSE CRITIQUE DES STRATEGIES GLOBALES

Dans 1'année précédant la période couverte par les travaux de cette thése, une série
d'articles avaient proposé une analyse critique des stratégies globales de santé maternelle et
infantile ("child survival strategies") appliquées au Bangladesh.55‘57

Dans ces publications on a appliqué la méthode de détermination des causes de déces chez
les meres et les enfants dans la zone de controle de Matlab pour vérifier si les priorités
proposées par les stratégies essentiellement préventives de type "GOBI" (monitorage de la
croissance, réhydratation orale, allaitement au sein, vaccination)58s59 correspondaient aux
réalités de la situation au Bangladesh.

Le bilan n'indiquait une efficacité réelle que pour le programme de vaccination mais
uniquement en ce qui concerne la rougeole et le tétanos néonatal, et uniquement pour la
mortalité de 1 a 4 ans (pour la rougeole) et la mortalité néonatale (pour le tétanos).

En revanche, les causes de déces les plus importantes, variant selon les groupes d'age,
n'ont que peu de chances d'étre réduites par 1'application de la statégie proposée: il s'agit
des complications obstétricales, responsables d'une majorité des déceés maternels et
néonataux, des infections respiratoires aigues du nourrisson, des diarrhées de type

dysentérique, et des diarrhées persistentes, responsables de malnutrition grave.

Les conclusions de ces études sont cohérentes: les stratégies qui ne font pas une place
suffisante (qu'on pourrait méme qualifier d'essentielle) aux services de dépistage précoce et
de traitement "le plus prés possible du domicile" des principales affections ou infections

touchant les méres et les enfants auront un impact décevant sur la mortalité.
Nous abordons maintenant deux applications originales de la méthode de détermination des

causes de déceés par l'autopsie verbale pour selectionner les stratégies d'intervention en

santé maternelle et infantile.
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VI1.2. SURMORTALITE DES FILLES AU BANGLADESH

Un domaine d'analyse complétement nouveau est abordé dans 1'étude publiée en "§1"60
celui de l'examen de la mortalité par cause et selon le genre chez les enfants du
Bangladesh. Il était déja connu que la mortalité des filles est supérieure a celle des gargons
au Bangladesh comme dans toute la région au sud de 1'Himalaya61,62 mais les causes de
déces particulierement responsables de cette différence n'avaient pas €t€ mises en évidence:
il s'agit de la malnutrition grave et des diarrhées, particulierement diarrhées persistentes.
Ces résultats sont confirmés par 1'age auquel la différence de mortalité est la plus marquée,
la troisieme année de vie, juste apres le sevrage. Comme prévu, les taux de déces liés aux

accidents ne montrent pas de différence selon le genre.

Pour information, il a été ultérieurement montré par 1'auteur (bien que non publi€) que
I'amplitude de la différence de mortalité entre garcons et filles a commencé a diminuer
dans la zone du programme de Matlab vers 1985, alors qu'elle restait identique dans la
zone de contrdle, et que cette diminution d'amplitude était surtout die & une diminution
plus rapide de la mortalit€¢ des filles63. Une étude des causes de décés s'impose pour

vérifier lesquelles sont particulierement impliquées dans ce changement.
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Excess female over male mortality during childhood, well known in the northern Indian subcontinent, is particuiarty
marked in rural Bangladesh. While the determinants of this phenomenon and the respective roles of cuitural and econ-
omic factors are still debated, little data exist on cause-specific mortality, to identify the specific causes of death pro-
ducing this differential. in 1986-1987 in Matlab, a study area under intensive demographic surveillance in rural
Bangladesh, female children aged 1to 4 years had a risk of dying 1.8 times higher than male children (95% confidence
interval: 1.5-2.1}. The causes of death which contributed the most to this excess female mortality were severe mal-
nutrition and diarrhoeal diseases. The risks of dying were 2.5 and 2.1 higher for female than for male chiidren for these
two causes, respectively. Possible mechanisms are examined using data on incidence of seiected diseases and
admission rates to curative facilities. There was no gender difference in incidence of severe diarrhoeal diseases, but
female children with diarrhoea were taken to the hospitatl significantly less often than male children. In contrast, there
was a higher incidence of severe malnutrition in female than male children, and a lower rate of hospital admission. The
data suggest that gender differentials in mortality may not be as much affected by preventive measures against diar-
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rhoea as by efforts to provide squivalent curative services to female and maie children.

The issue of excess female over male mortality among
children has been observed all over the northern
Indian subcontinent'™ and particularly in rural Bangla-
desh.*® While the determinants of this phenomenon
and the roles of cultural and economic factors are still
debated, little data exist on cause-specific mortality,
which could identify the major causes producing this
differential.

Cause-specific mortality, combined with data on ill-
ness incidence and utilization of health services, may
shed some light on the mechanisms explaining this dif-
terential, and on the debate over the primary role of
infectious, nutritional or behavioural factors. This
approach may also suggest some programmatic solu-
tions to the problem.

The Matlab study area of the International Centre

* International Centre for Diarrhoeal Disease Research. Bangladesh
(ICDDR,B).

** Reprint requests to Centre for Population Studies. London School
of Hygiene and Tropical Medicine. 99 Gower Street, London WC1E
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+ The Population Council.

i Current address: National Instizute of Hygiene, Warsaw. Poland.
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for Diarrhoeal Disease Research. Bangladesh pro-
vides an appropriate venue to address these issues. Its
demographic surveillance system covers a large popu-
lation, and includes a recently improved method to
assess the cause of death based on "verbal autopsy'.

SUBJECTS AND METHODS

The study area. Matlab, with a population of 196 000,
lies in the Ganges delta, 45 km southeast of Dhaka, the
capital of Bangladesh. Like most of the country, itisa
low-lying and flood-prone area, with poor infrastruc-
ture and communications. The population depends
mainly upon subsistence farming. Population density
was 750 per square km in 1986, literacy rates were 30%
for men and 17% for women, total fertility around 5.3
per woman, and infant mortality around 95 per 1000
live births. The rural Bangladeshi society is patrilineal
and conservative, with less vaiue attached to female
than male children. Due to social restrictions on move-
ments outside of their homes, women do not usually
seek health care for their children from the public sec-
tor, but rather utilize the services of their local village
practitioners.
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The area has been under intensive demographic sur-
veillance since 1966: every household is visited twice a
month by one of the 110 female community health
workers (CHWs) to record births, deaths, migrations
and changes in marital status.” A diarrhoea hospital
has been operating in the centre of the study area since
1963, providing free treatment and transport to
patients with diarrhoea. Oral rehydration salts and
vitamin A capsules were distributed to all households.
A nutrition rehabilitation unit has been attached to the
hospital since 1986.

In 1978, a Family Planning-Health Services pro-
gramme was introduced in half of the area (the
MCH-FP area).® Among the morbidity data regularly
collected in this area during the period covered by this
studv were point prevalence of diarrhoea by clinical
tvpe and by duration. and measurement of the mid-
upper-arm-circumference (MUAC). The latter has
been shown to be a strong predictor of the risk of death
associated with malnutrition.” The other half of the
study area, the comparison area, continued to depend
mainly on government health services, in addition to
free access to the diarrhoea hospital.

The cause of death was determined in the same way
in the entire study area by a multiple-step procedure
called ‘verbal autopsy'.'® Deaths were detected by
CHWs during their routine fortnightly home visits.
Health assistants interviewed the families within six
weeks of the death to collect sociodemographic infor-
mation and the history of symptoms and events pre-
ceding death. The information collected from the field
was passed on to three physicians who independently
assigned the most likely underlying and primary causes
of death. The final cause was determined on a majority
rule, and coded according to a classification derived
from the WHO-recommended classification.' In cases
of insufficient information to formulate a diagnosis,
the forms were returned to the field to collect more
information, and then re-entered in the pool.

For some cases, the cause of death categories recom-
mended by WHO were not applicable. In the absence
of aetiological information concerning diarrhoeal dis-
eases, the classification was made according to the
clinical type of diarrhoea, i.e. acute watery, acute non-
watery (combining bloody dysentery and mucoid diar-
rhoea), and persistent. As a result of a large number of
children in the study area, it was not possible to obtain
an objective measure of the degree of malnutrition
prior to death. Hence the term ‘severe malnutrition’
was applied when parents or relatives of the deceased
child had reported a rapid or recent wastage of the
child’s tissues prior to death, or the recent appearance
of tibial oedema. In a subsample of 253 cases for which
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measurement of the MUAC had been made within a
month of death, the degree of agreement between the
assessment of severe malnutrition by verbal autopsy
and by a MUAC prior to death less than 110 mm was
86%.

The denominators for calculation of sex-cause-
specific mortality rates were provided by the demo-
graphic surveillance system, and expressed in child-
vears of exposure to the risk of death. The results of
two yéars of surveillance were combined to reduce the
possible effect of yearly variations. Differences
between sex groups were tested by comparison of inci-
dence density ratios, and expressed as relative risks
(RR) with 95% confidence intervals (CI)."

Morbidity data were obtained from the CHWSs’
service record books which are regularly updated
during household visits, and included point prevalence
of diarrhoeal diseases by type, and measurement of
MUAC. Because morbidity data were collected in the
MCH-FP project area only, the information on inci-
dence of selected illnesses by sex was analysed for this
area only.

RESULTS

Of 677 children who died aged 1 to 4 years in the whole
Matlab study area in 1986-1987, 423 were female
(62.5%, p < 0.001). The overall risk of dying was 1.8
times higher for female children relative to male chil-
dren aged 1 to 4 years (95% CI: 1.5—2.1, p < 0.0001,
Table 1). In other words, the excess of female over
male child death rate was 80%. This excess death rate
varies with age (Figure 1), with a negative value in the
first month of life, and a peak of 130% for deaths
occurring during the third year of life, 24 to 35 months.

Sex-Cause-Specific Mortality

Severe malnutrition was the broad cause of death with
the greatest sex differential (RR = 2.5, 95% CI:
1.9-3.3, Table 1). Within this category, severe mal-
nutrition associated with recurrent diarrhoea, the most
common of all causes of death in this age group, con-
tributed the most to the differential (RR = 2.8, 95%
CI: 2.1-3.8). Looking at proportional mortality rates,
or per cent distribution of causes of death, severe mal-
nutrition was also significantly higher in female than
male children (39.5% versus 28.0%, Z = 3.0, p <
0.01).

Diarrhoea not associated with severe malnutrition
was also a more important cause of death among girls
than boys (RR = 2.1, 95% CI: 1.5-2.8). Within this
category, persistent diarrhoea contributed the most to
the observed differential (RR = 2.8, 95% CI:1.5-5.2).
Post-measles diarrhoea, acute non-watery diarrhoea,
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TaBLE 1 Cause of death by sex, Matlab (MCH-FP and comparison areas combired), 1986-1987
Male Female Relative
(n =24219) (n =22657) risk

Cause of death N Ratet % N Rate+ % fernale/male
Total diarrhoeal diseases: 59 2.4 232 115 5.1 27.2 21>
Acute watery diarrhoea 12 0.5 4.7 22 1.0 5.2 2.0
Acute non-watery diarrhoea 21 0.9 8.3 35 1.5 83 1.8*
Post-measles diarrhoea 14 0.6 5.5 27 1.2 6.4 2.1*
Persistent diarrhoea 12 0.5 4.7 31 1.4 7.3 2.8
Total severe malnutrition: 71 29 28.0 167 7.4 39.5 2.5
Severe malnutrition with recurrent

diarrhoea 52 2.1 20.5 136 6.0 3.2 2.8%**
Severe malnutrition with respiratory

infection 3 0.1 1.2 8 0.4 1.9 2.8
Other severe malnutrition 16 0.7 6.3 23 1.0 5.4 1.5
Total other infectious diseases: 35 2.3 21.7 60 2.6 14.2 1.2
Acute lower respiratory infection 34 1.4 13.4 27 1.2 6.4 0.8
Immunizable diseasez 12 0.5 4.7 13 0.6 31 1.2
Fever. septicaemia 5 0.2 2.0 10 0.4 2.4 2.1
Other infectious diseases 4 0.2 1.6 10 0.4 2.4 2.7
Total injuries/accidents: 34 2.2 21.3 55 2.4 13.0 1.1
Drowning 50 2.1 19.7 51 2. 12.1 1.1
Other accidents 4 0.2 1.6 4 0.2 0.9 1.1
Other causes 3 0.1 1.2 9 0.4 2.1 3.2
Impossible to specify 12 0.5 4.7 17 0.8 4.0 1.5
All causes 254 10.5 100.0 3 18.7 100.0 1.8%**
*p < 0.05.
**p < 0.01.
*** p < 0.001.

'+ Rate =/1000 children aged 14 years.
i Measles, pertussis, tetanus.

and acute watery diarrhoea were all approximately
twice as frequently the causes of death among female
than male children. Proportional mortality rates for
diarrhoea were not significantly higher among female
than male children (27.2% versus 23.2%, Z = 1.1).

The risk of death due to the broad category of other
infectious diseases was not statistically significantly dif-
ferent among girls and boys. It must be noted, how-
ever, that complete immunization was provided to all
children in the MCH-FP area, and therefore few
immunizable disease-related deaths occurred in that
area. As expected, there was no sex differential in
injury-related mortality rates.

The following sections focus on the two causes of
death which contributed the most to female excess
mortality in the area: severe malnutrition and diar-
rhoeal diseases.

Severe malnutrition
As shown in Table 2, the incidence of severe malnutri-

tion, defined as the change of MUAC in one month
from over to under the cutoff point of 110 mm, was sig-
nificantly higher among girls than boys (RR = 1.6,
95% CI: 1.4-2.0). But the proportion of all newly mal-
nourished children who were taken to the nutrition
rehabilitation unit at Matlab was significantly lower in
girls than boys, (RR: 0.7, 95% to CI: 06.-0.9), indi-
cating that malnourished girls were less likely to be
taken to the hospital than malnourished boys. Admit-
ted girls had a significantly lower MUAC at admission
than boys (94.1 versus 98.3, p = 0.002). However, they
were not significantly vounger than boys, did not stay
for significantly less time in the hospital, and their case-
fatality rate during or after hospitalization was not
higher.

Diarrhoeal Diseases

Morbidity data, collected one day a month for each
child in the MCH-FP area, indicate -a similar point-
prevalence for boys and girls for all types of severe
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diarrhoeal diseases (Table 2). As for admissions to the
nutrition rehabilitation unit, admissions to the Matlab
diarrhoea hospital show a significantlv lower rate for
girls than boys, (RR = 0.7, 95% to CI: 0.6-0.8), indi-
cating a difference in the decision-making process for
referral. Specific admission rates for various aetiolog-
ical diarrhoea agents isolated in the laboratory are
shown in Table 2. Differences were highly significant
for shigellosis and non-identified pathogens, and of
borderline significance for cholera, suggesting that the
referral decision for each sex was not completely inde-
pendent from the type of diarrhoea. Case-fatality rates
during or after hospitalization were significantly higher
among girls than boys (7.5% versus 3.2%, Z = 4.4).

Utilization of Health Care

Table 3 shows that a greater (but not significantly) pro-
portion of male than female children were taken to a
hospital prior to death (9.4% versus 6.6%, Z = 1.3).
The difference in the proportions of male and female
children seen by a qualified physician was of borderline
significance (30.2% versus 24.6%, Z = 1.6), while a
greater proportion of male than female children were
seen by a traditional practitioner prior to death (19.7%
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versus 13.2%, Z = 2.2). A significantly greater propor-
tion of male children were seen by more than one

“health provider, indicating a stronger commitment to

cure boys than girls (38.6% versus 25.8%, Z = 3.5).

Examination of seasonal variations over the two-
year study period (data not shown) revaled a seasonal
peak of diarrhoea mortality, diarrhoea incidence, and
admissions for diarrhoea in April to June. This peak
corresponded with the hot and dry season. It was more
marked among male than female children, with 47% of
all male diarrhoea deaths versus 30% of all female
diarrhoea deaths concentrated in these three months,
and therefore a broader spread of female diarrhoea
deaths over the year. A seasonal peak of malnutrition-
related mortality, incidence of malnutrition, and
admissions at the nutrition rehabilitation unit was
observed from September to December which corre-
sponded with the post-monsoon and pre-harvest
period of low food availability. it was more marked
among boys than girls, indicating a broader spread of
malnutrition-related mortality during the year among
girls.

DISCUSSION
Our data confirm the findings of previous studies
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Community incidence and hospital admission of male and female children | 10 4 years for severe malnutrition (MUAC<i10mm) and severe

diarrhoeal diseases. Matlab MCH-FP area, 1986—1987 (Rates per thousand except when indicated)

Male Female Relative Risk for
Female (95% Confidence
N Rate N Rate Interval)
Severe malnutrition:
Child/months of observation 10344 9899
Incidence in the community 182 17.6 288 29.1 1.6 (1.4-2.0)*"*
Admissions at nutr. rehab. unit 110 60.4+ 123 42.7% 0.7 (0.6-0.9)***
Deaths during or after hospitalization 8 7.3% 8 6.5% 0.9 (0.4-2.3)
Severe diarrhoea:
Child/davs of observation 129 789 124014
Point-prevalence in the community 3760 29.0 3620 29.2 1.0 (1.0-1.1)
Acute watery diarrhoea 740 37 721 5.8 1.0 (0.9-1.1)
Acute non-watery diarrhoea 1333 10.3 1289 10.4 1.0(0.9-1.1)
Diarrhoea 8 days+ 1697 13.1 1610 13.0 1.0 (0.9-1.1)
Admissions at diarrhoea hospital: 1199 31.9+ 814 22.5% 0.7 (0.6~0.8)***
Cholera 334 8.9 284 7.8 0.9 (0.8-1.0)*
Shigella 151 4.1 103 2.8 0.7 (0.6-0.9)**
Others 714 19.0 427 11.8 0.6 (0.5-0.7)***
Deaths during or after hospitalization 38 3.22 61 7.5% 2.4 (1.6-3.5)
*p=0.05.
**p <0.01.
*** p < 0.001.

+ Per cent of incident children.
1 Per cent of admitted children.

regarding the magnitude of sex differentials in child
mortality in rural Bangladesh.”™® They add to the
understanding of this phenomenon by identifying
severe malnutrition and diarrhoeal diseases as the
causes of death mostly responsible for the differential.
and by examining detailed morbidity and behavioural
patterns.

Given the frequency of field visits and the quality of
the supervision in the Matlab demographic surveil-
lance, it is unlikely that vital events were missed.
Causes of death, however, are more difficult to assess
precisely and must be considered indicative. Some
causes might have been misclassified, for example,
when multiple causes were involved. In particular,
malnutrition and diarrhoea are often associated, and

interactive. The causes of approximately 5% of all
deaths remained unspecified. In any case the same pro-
cedures. and potential biases, were applied irrespec-
tive of sex and comparisons should remain valid.

Two distinct mechanisms seem to be involved in
determining excess female over male child mortality in
this setting:

To the extent that data on point-prevalence can be
extrapolated to incidence (and they can at least for
acute diarrhoea), the higher diarrhoea-specific female
mortality is not a reflection of higher incidence of acute
diarrhoeal diseases in the community, but rather of
higher case fatality. In turn, higher female case fatality
may result from lower utilization of health services,
including hospital admission and possible delays in

TaBLE 3 Gender differences in utilization of health practitioner prior to death among children: 1 to 4 years. Matlab 1986—1987

Male Female P value of the
difference between

Sought care from*: N Yot N Yot proportions
Any hospital 24 9.4 28 6.6 0.09
Any health practitioner 211 82.7 354 83.7 0.09
Qualified physician 77 - 30.2 104 24.6 0.05§
Village quack 159 62.4 268 63.4 NS
Religious/traditional healer 50 19.6 56 13.2 0.017
More than one health provider 98 38.6 109 25.8 0.0005

* A child may have been seen by more than one health provider prior to death.

+ Per cent of all deaths in male children (n = 254).
z Per cent of all deaths in female children (n = 423).
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referral of girls to hospital. Data on prolonged or per-
sistent diarrhoea also suggest a higher case fatality for
girls than boys. This was observed during longitudinal
studies conducted on smaller samples of children.'**

In contrast, the higher female than male mortality
associated with severe malnutrition appears to be the
product of both a higher incidence of severe malnutri-
tion among girls than boys, and a lower proportion of
malnourished girls than boys being admitted to the
hospital. Evidence for female discrimination in intra-
household allocation of food and health care has been
shown in two previous longitudinal studies of food con-
sumption by weanlings in Matlab.>* Boys received
more cereals i.e. energy, more protein, vitamin A and
iron than girls. The fact that female members of the
household, including mothers themselves, distribute
food within the family indicates a strong cultural bias
towards male offspring. This cultural bias may stem
from male dominance and exogamy, both character-
istic of the study area. However, no gender differences
have been reported on the duration of breastfeeding in
Matlab. '

Differential use of health care must also be con-
sidered as a leading mechanism to explain excess
female over male mortality.” Barriers to seeking
health care from hospital or clinic include cost of
travelling, breach of purdah or women's seclusion,
pressure of housework, shyness in expressing com-
plaints, and lack of confidence due to the frequently
low quality of care.

The choice of MUAC is justified in this study
because it is a sensitive predictor of death associated
with recent worsening of malnutrition, regardless of
pre-existent chronic malnutrition.””® Longitudinal
studies of Matlab children'?’ showed little differences
between boys and girls in weight for length, and
greater differences in weight for age and arm circum-
ference, indicating more sensitivity to short-term vari-
ations, including seasonal variations.

The seasonal variations reported over this two-year
study period have also been observed in previous stud-
ies.”? Seasonal peaks, in this study, were more
marked among male than female children, indicating a
broader spread of severe diseases across the year
among girls than boys. One implication of these find-
ings is that there is little prospect of seasonally target-
ted interventions benefitting female more than male
mortality in terms mortality reduction.

The differences observed in case-fatality rates
during or after hospitalization for severe malnutrition
and severe diarrhoea are consistent: girls were more
severely malnourished on admission to the nutrition
rehabilitation unit than boys, but the programme insis-
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ted on providing equal or higher quality care to girls
than boys during hospitalization, as well as during
post-discharge follow-up. In the diarrhoea treatment
centre, there was no particular focus of quality of care
on females, and there was no follow-up after dis-
charge. As previously observed,” the excess mortality
after discharge from diarrhoea hospital was concen-
trated on children with associated severe malnutrition.
This indicates the need to develop nutrition rehabili-
tation during hospitalization for diarrhoea and
immediately after diarrhoea has been treated.

Our findings on gender differential in use of health
providers prior to death (i.e. which illnesses are per-
ceived as severe) corroborate anthropological obser-
vations.” Mothers tend to seek care from religious
healers and also from qualified physicians more for
their sons than for their daughters. They also tend to
seek care from more health providers for their sons
than daughters, to give them more chance of being
cured.

The findings of this study suggest that gender differ-
ential in diarrhoea mortality among Bangladeshi chil-
dren may not be as influenced by preventive
interventions against diarrhoea as by curative inter-
ventions, because diarrhoea incidence is similar in
both groups. Measures to prevent malnutrition, how-
ever, may influence the differential in malnutrition-
related mortality because they may decrease the inci-
dence of severe malnutrition proportionally more in
girls than boys. On the other hand, equal access to
equally effective curative services for boys and girls
with either illness may have a higher potential for
reducing mortality differentials because it may level off
case-fatality rates. Measures to ensure equal access are
complex and require behavioural and socioeconomic
changes. Interim strategies such as diffusion of com-
munity-based health services to the household level
and facilitation of access to quality curative facilities
may prove effective.
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VIL.3. ETUDES DE COUT-EFFICACITE

Une application marginale, et sujette a discussion, de la méthode de détermination des
causes de déces, a été utilisée dans 1'étude publiée sous le numéro "S2"64, en vue de
1'analyse cout-efficacité des services de santé dans le programme de Matlab. A supposer
qu'on arrive a individualiser le colit de chacune des interventions/activités prodiguées dans
le cadre du programme, il est tentant d'en estimer l'efficacit¢ par le nombre de morts
évitées (ou de naissances évitées dans le cas des services de contraception). Par
comparaison des taux de couverture des interventions/activités et des données de mortalité
par cause dans les deux zones du projet, il a été possible de conclure que le programme de
vaccination (rougeole-tétanos) a eu le meilleur rapport cout-efficacité, suivi par le
dépistage/traitement des infections respiratoires aigues du nourrisson, le
dépistage/traitement des dysenteries aigues chez 1'enfant, tandis que la réhydratation orale

et les soins obstétricaux avaient un rapport nettement plus élevé.
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Matlab MCH-FP Project

The cost-effectiveness of a set of MCH and FP activities in Matlab, a rurai area in Bangladesh, was
examined using simplified methods. They looked only at the recurrent cost incurred by the provider on
service delivery. Cost-effectiveness was measured separately for each intervention. Cost per death averted
and cost per birth averted were measured with respect to a comparison area using cause-specific death
and birth rates, respectively. Incremental cost and average cost were also measured for some activities.

It was found that among the nine service activities, EPI has moved closer to satiety level and, therefore,
the cost involved in this intervention has tended to move upwards. Among other interventions, family
planning, control of ARl and control of dysentery appear to have generated relatively high cost-
effectiveness, either by way of decreasing incremental cost or with the achievement of low average costs.
One implication of the findings is the necessity to reorganize the activities which have already come close
to satiety level, by way of restructuring the present resource allocation pattern.

Introduction

This paper focuses on the cost-effectiveness of
the Matlab MCH-FP project in Bangladesh for
the period of 1986-89 with a view to assessing its
economic viability. The project was undertaken
by the International Centre for Diarrhoeal
Disease Research, Bangladesh (ICDDR,B). It is
well documented that the Matlab project, which
was initiated in 1978 in a rural area in Matlab
sub-district called the ‘‘treatment area’’, has
been able to upgrade the health status of mothers
and children in that area by introducing and
maintaining a comprehensive package of family
planning and MCH services (Phillips 1984 and
Bhatia et al. 1980). The treatment area is divided
into four operational blocks: A, B, C and D. In
1986, the project was subjected to a cost-effec-
tiveness analysis (CEA) covering the period of
1978-1985 and an attempt was made to compare
the cost of services with some effectiveness in-
dicators related to both intermediate and final
outcomes of the project (Simmons et al. 1991;
Balk et al. 1988). Basically three indicators,
namely contraceptive users generated and births/
deaths prevented, were used in the CEA. It was
concluded that the allegedly high cost of the

project had been significantly offset by exira
births and deaths prevented, and improvements
in reproductive health.

With the introduction of several new MCH in-
terventions between 1986 and 1989, however, the
cost structure of the Matlab project underwent
significant changes. During this period, five new
interventions were introduced: nutrition educa-
tion and rehabilitation (1986), maternity care
(1987), vitamin A capsule distribution (1987),
control of acute respiratory infections (1988) and
control of dysentery (1989). Also, certain in-
terventions which were initially confined to two
blocks were extended to other blocks during this
period. As a result of these changes several new
input items were added to the cost structure
making it more complicated. These new interven-
tions changed the time allocation pattern of the
personnel involved in the project as well.
Although the 1986 CEA had attempted to assess
economic worthiness of the overall project, no
emphasis was put on measuring cost-effective-
ness at activity level (with only a few activities at
that time). In the present context, only a CEA at
activity level would help the decision-makers
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reach decisions concerning reallocation of
resources within the project itself and/or to
justify the decisions which have already been
made. This paper attempts to provide an in-
depth analysis of the cost structure of the Matlab
project at activity level. It will, however, be con-
fined to provider’s cost and, specifically, to
recurrent cost. Only cost items included in the
annual budget of the Matlab project will be
taken into the cost analysis.

Sources of data and methods

Cost

Data pertaining to cost elements are readily
available in the cost reports of the project.
During the four year period of 1986-89, the
project was administered by four concomitant
budgets and a cost report was prepared monthly
for each budget. The four budgets are MCH-FP
(main budget), Vitamin A Capsule Distribution,
Control of ARI, and Maternity Care. There were
nine activities/interventions, namely, 1) Family
planning programme (FPP), 2) Expanded pro-
gramme of immunization (EPI), 3) Maternity
care {(MAT), 4) Control of acute respiratory in-
fection (ARI), 5) Control of dysentery (DYS), 6)
Vitamin A capsule distribution (VAC), 7) Oral
rehydration therapy (ORT) (through home distri-
bution of ORS packets), 8) Nutrition education
and rehabilitation (NRU) and 9) Curative ser-
vices (CUR).! As none of these were supported
by a single budget, each cost report was screened
very carefully and cost items in each report were
classified into ten subgroups. Expenditure on
research was included in the tenth subgroup.

Through this exercise it was found that many
cost items had been related with several activi-
ties. For instance, for each drug item the pro-
portion of it used for each activity had to
be identified. Observations, discussions with
administrative, clinical, field and other staff
members of the project, and screening of log
sheets (e.g. for transportation) were undertaken
to apportion multi-functional non-human cost
items among activities in each year. To apportion
the expenditure on salaries and wages among
activities, a time allocation study was undertaken
by administering a questionnaire among all
employees of the project, from field workers to
the principal investigator; and a 100% response
was reported for it.
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The findings of the time allocation study,
however, had to be adjusted because it was
undertaken in late 1990 and, hence, provided in-
formation on the time allocation pattern at that
time. The structure of activities in that year was
somewhat different from that of previous years.
Table 1 shows the time at which each interven-
tion/activity was introduced. Having considered
all these changes, distributional proportions of
human inputs among activities were adjusted to
obtain a more realistic distribution pattern for
each year.

All expenditure figures in each annual cost report
were condensed into a two-way table illustrating
the distribution of total expenditure among ten
activities by five expenditure categories: wages
and salaries, travelling, drugs, supplies and
materials, and supportive services. In this con-
text supportive services basically consist of
inter-departmental services such as repair and
maintenance, financial charges, printing charges,
washing charges, staff development, and labora-
tory tests.

Effectiveness

Data such as cause-specific deaths, births and
contraceptive prevalence, which were used to
measure effectiveness indicators, were obtained
from the Record Keeping System including Con-
traceptive Monthly Progress Reports, the
Demographic Surveillance System of the ICD-
DR,B, Clinical Performance Reports of the
Matlab Station, and various other records and
reports of the Matlab project. These sources pro-
vided data on the comparison area as well: the
neighbouring area receiving services from the
government health system with which.the com-
parisons were made.

Cost-effectiveness indicators (CEls)

Basically three types of CEI were measured: cost
per birth/death averted, average cost (AC) to
attend/perform/treat one case, and incremental
cost (IC) to reduce/increase an effectiveness
indicator by one point (see Table 1).

1. For NRU, ORT, EP! and FPP, measurement
of the number of deaths/births averted in rela-
tion to the comparison area was straightforward
because these interventions had been made in
all blocks of the treatment area. For control
of ARl and DYS, the same method was adopted
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Table 1. Interventions and their cost-effectiveness indicators
Intervention Initiated Initiated Cost-effectiveness
Year in blocks indicators
{ Family ptanning (FPP) 1978 All a) CPBA b) ICCPR ¢) ICIOC
2 Curative services (CUR) 1978 All -
3 Oral rehydration a) CPDA b) ICRMR
therapy (ORT) 1978 All c) Cost per ORS packet
distributed
4 Expanded programme
of immunization (EPI)
4.1 Measles vaccine 1982 A&C a) CPDA b) ICRMR
1986 B&D ¢) IMCICR d)CPV
4.2 Tetanus vaccine
a) To prégnant women only 1978 All a) CPDA b) ICRMR
b) To all married women 1982 A&C ¢) ICICR d) CPV
1986 B&D
4.3 DPT, Polio, and BCG 1986 Al a) ICICR b) CPI
S Nutrition education a) CPDA b) ICRMR
& rehabilitation (NRU) 1986 All ¢) ICRMLR ¢) CPCT
6 Vitamin A capsule distribution (VAC) 1987 All b
7 Maternity care (MAT) 1987 C&D a) CPDA b) ICRMR
8 Control of acute a) CPDA b) ICRMR
respiratory infections (ARI) 1988 A & B* ¢) CPCT
9 Control of dysentery (DYS) 1989 B & D* a) CPDA b) ICRMR
¢) CPCT

CPBA
CPDA

cost per birth averted
cost per death averted

IC10C

ICCPR = incremental cost to increase contraceptive prevalence rate by one unit
= incremental cost to increase one more contraceptive user

[CRMR = incremental cost to reduce mortality rate by one unit
ICICR = incremental cost to increase coverage rate by one unit

CPV = cost per vaccine
CPIl = cost per immunization

ICRMLR = incremental cost to reduce malnutrition rate by one unit

CPCT = cost per case treated/attended/performed

*Since referrals were made from other blocks this intervention covered, in fact, the whole treatment area
** Cost-effectiveness indicators were not measured for these interventions

because, although they were primarily in the
hands of Community Health Workers (CHW5s)
in the two blocks where these activities were
undertaken, referrals of patients from the other
two blocks to the Sub Centres of the project and
to the Matlab clinic were also made as part of the
intervention. For MAT, however, the number of
deaths averted was measured in relation to
blocks A and B because this intervention had
been done only in blocks C and D.?> No CEls
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were measured for CUR and VAC because of the
complexity in quantifying their consequences.

2. Average cost per case attended/per-
formed/treated was simply the arithmetic mean
of the total cost of any intervention. Cost per
case treated was measured for ARI, dysentery
and malnutrition. Cost per case performed was
measured for EPI and the cost per case attended
for ORS packets distribution.
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3. Incremental cost to reduce/increase an effec-
tiveness indicator of an activity by one point in a
particular year was measured by dividing the
marginal increase in its cumulated cost figure by
the absolute change in the corresponding in-
dicator in that year. However, the very economic
meaning of marginal cost cannot be strictly
applied to variations in IC in the present case
because the process of generating outcomes in
these health interventions is significantly dif-
ferent from that of a normal physical production
unit. For activities like EPI and family planning,
for example, there always exists an upper limit
for intermediate outcomes such as full coverage.
Further, for many health interventions there
always exists a lower limit for their final outcome
(except the improvements in health status) as
zero cause-specific mortality rate. Continuation
of any such intervention with the generation of a
higher coverage rate and/or aversion of deaths
should necessarily lead to a reduction in the IC to
a certain point. But, for any intervention, a cost
has to be incurred even at the satiety level (i.e.
the level at which the expected health outcome
has been achieved) to maintain it. Nevertheless,
with no significant technological changes in
almost all interventions of the Matlab project,

decreasing ICs should be apparent for all of
them.

Results

Costs

Composition and growth by component: Table 2
shows that during the period concerned, Matlab
project allocated about 40% of its total expen-
diture on research and the rest on delivery of ser-
vices. Among the cost components of service
delivery, wages and salaries show the highest
percentage, with 40.6% in 1989 which is about
4% less than the same in 1986. The component
of supportive services has almost doubled from
4.8% in 1986 to 9% in 1989. All other com-
ponents demonstrate substantially constant
shares throughout the period. While travelling
stood at around 0.3%, drugs, and supplies and
materials reported to be around 3% and 5%
respectively in 1989. Travelling has a very low
share because a large portion of total travelling
expenditure (called ‘transport’) was related to
research including international trave! and,
hence, it was added to the share of research
expenditure.

Table 2. Costs of the Matlab MCH-FP Project by component, 1986-1989 (US$)

Component 1986 1987 1988 1989 Growth rate*

a) At constant prices**
1  Wages and salaries 150 761 187 725 199 533 249 890 18.4
2 Travelling 1057 1211 1 494 1 856 20.6
3 Drugs 9 462 11 709 10 691 18 204 24.4
4 Supplies and materials 18 970 18 258 23 337 27 380 13.0
S5 Supportive services 16 186 24 468 35413 55 636 50.9
6 Research 138 970 156 614 178 270 262 945 23.7

Total 335 406 399 985 448 738 615911 22.5#
b) Percentages
1 Wages and salaries 4.9 46.9 44.5 40.6
2 Travelling 0.3 0.3 0.3 0.3
3 Drugs 2.8 2.9 2.4 3.0
4 Supplies and materials 5.7 4.6 5.2 4.4
5 Supportive services 4.8 6.1 7.9 9.0
6 Research 41.4 39.2 39.7 42.7

Total 100.0 100.0 100.0 100.0
* Exponential growth rate
** Exchange rate of Taka was used for the conversion (1989 = 100)

# Growth rate of the total cost except research is 21.6
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During the period concerned, the total cost of the
Matlab project has increased at an annual rate of
22.5% in real terms. While expenditure on
research has reported a growth rate of 23.7%,
service related expenditure has grown at a rate of
21.6%. Among service related expenditure items,
the highest growth rate is reported for supportive
services with 50.9%. Expenditure on drugs has
recorded the next highest growth rate of 24.4%,
its value almost doubling from 1986 to 1989.

Composition and growth by activity

When total expenditure is apportioned into ten
activities (Table 3), the highest share among ser-
vice activities is reported for family planning.
This share has, however, declined significantly
from 17.8% in 1986 to 14.5% in 1989. While
CUR, NRU and EPI appear to have the next
highest shares, respectively, these three activities,
too, demonstrate a gradual decline in their
shares. The decline in the shares of EPI and ARI

are, however, relatively lower than other ac-
tivities. In general there has been no recorded in-
crease in the cost share of any service activity
from 1986 to 1989. This pattern is, of course, not
an unhealthy sign because the introduction of
new activities after 1986 naturally brought down
the relative significance of existing activities
within the total budget.

Real growth rates of the total cost of activities
provide a better picture of the changes in the cost
structure. As Table 3 indicates, all service activi-
ties, except for NRU, have reported positive
growth rates. Among them, maternity care has
recorded the highest growth rate of 19.6%
followed by family planning and ORT with
14.39% each. As the detailed cost reports in-
dicate, the prime reason underlying this tendency
was the relatively high increase in the cost of
supportive services, and supplies and materials,
in each activity.

Table 3. Cost of the Matlab MCH-FP Project by activity, 1988-1989 (USS$)

Activity 1986 1987 1988 1989 Growth rate*
a) At constant prices**
1 FPP 59 827 65 329 74 860 89 351 14.3
2 EPI 31 803 33 879 38 476 45 147 12.4
3 ORT 14 956 15 425 17 968 22 308 14.3
4 ARI 0 0 31513 33 346 5.8
5 MAT 0 25 542 28 111 36 550 19.6
6 NRU 44 410 47 909 37 350 44 303 -0.1
7 VAC 0 12 907 11 764 13 849 3.6
8§ CUR 45 440 42 380 30 426 48 297 2.1
9 DYS 0 0 0 19 815 —
10 Research 138 970 156 614 178 270 262 945 23.7
Total 335 406 399 985 448 738 615 911 22.5
b) Percentages
1 FPP 17.8 16.3 16.7 14.5
2 EPI 9.5 8.5 8.6 7.3
3 ORT 4.5 3.9 4.0 3.6
4 ARI 0.0 0.0 7.0 5.4
5 MAT 0.0 6.4 6.3 5.9
6 NRU 13.2 12.0 8.3 7.2
7 VAC 0.0 3.2 2.6 2.2
8§ CUR 13.5 10.6 6.8 7.8
9 DYS 0.0 0.0 0.0 3.2
10 Research 41.4 39.2 39.7 42.7
Total 100.0 100.0 100.0 100.0

*Exponential growth rate
** Exchange rate of Taka was used (1989 = 100)
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Cost-effectiveness indicators

Cost per death averted (CPDA)

Among the six activities for which CPDA was
computed, EPI, which was restricted to measles
and tetanus components, is the most efficient
one (Table 4). In terms of the number of deaths
averted, it has recorded a total of 101 for measles
and 100 for neonatal tetanus. In terms of cost,
for the age group under 5 years, CPDA for
measles is reported as $201. For neonatal
tetanus, it is $294. Moreover, except for a few
cases, annual increases in the CPDA of EPI do
appear to be relatively lower than that of almost
all other interventions. The only exception is the
sharp increase in CPDA for neonatal tetanus
from 1988 to 1989. One reason for this increase is
the intensification of many activities including
EPI in the comparison area in 1989 by the
Government which, among other things, resulted
in a sharp drop in its neonatal tetanus mortality
rate.

Among the other five activities, control of ARI
has the second lowest CPDA. On average, the
Matlab project has spent §717 to avert a single
death from ARI. CPDA was computed for sub-
age groups of 1-4 years and post-neonates.
Neonates were not considered in this analysis in
view of diagnostic uncertainties concerning
neonatal pneumonia. The highest number of

deaths averted (42) was reported for post-

neonates which is about 50% of the total number
of deaths averted from ARIL. Its CPDA is
reported as $310. Although the age group of 1-4
years appears to be the one with the highest
CPDA for the whole pertod, it has sharply
moved down from $4341 in 1988 to $1375 in 1989
making the magnitude of overall average less
important.

Control of dysentery is the next efficient activity
with 20 deaths averted for a CPDA of $997. In
contrast to ARI, CPDA for post-neonates has a
very high value of $2246 with only 2 deaths
averted. Nonetheless, the dysentery mortality
rate among post-neonates was extremely low in
both areas. Children between 1 and 5 years are
the most affected age group from this interven-
tion with 18 deaths averted for a CPDA of $855.

Maternity care appears to be a least efficient
il ie tarme nf CPDAL Compared to blocks
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A and B it has averted a total of 42 direct
obstetric and neonatal deaths with a CPDA of
$2158.

NRU was associated with a total of 99 deaths
averted from severe malnutrition. This high
number takes into account deaths caused by per-
sistent diarrhoea when associated with malnutri-
tion — one of the most common causes of child
mortality in Matlab. But its cost component
seems to be relatively higher than that of most
other interventions as indicated by its CPDA of
$1757. Moreover, the effectiveness rate of this
intervention shows a continuous annual decline
from 36 deaths averted in 1986 to 10 in 1989.
This has resulted in a sharp increase in its CPDA
to $4665 in 1989.

ORT demonstrates mixed results with positive as
well as negative effectiveness rates in different
years indicating that the intervention was, in-
deed, not very effective in certain years for cer-
tain age groups. This is partly due to some
measurement errors: with less intensity, the in-
tervention was implemented in the comparison
area as well through the distribution of ORS
packets by CHWs and promotion of the use of
homemade solutions. Further, unlike many other
activities, ORT does not show an upward trend
in its effectiveness rates: it is a relatively old and
stabilized intervention.

Cost per birth averted (CPBA)

Relative to the comparison area, from 1986 to
1989 a total of 4343 births were averted by the
Matlab project with an average CPBA of 367
(Table 4). There is an upward movement in the
number of births averted: an increase from 841
in 1986 to 1343 in 1989. CPBA, too, shows a
decline from $71 in 1986 to $60 in 1988. These
numbers are relatively lower than the figures of
Balk et al. (1988) for the period up to 1985. This
is largely due to the broadness of the definition
of cost adopted by them. However, the low
figure of CPBA cannot be directly compared
with CPDAs of other interventions due to their
different dimensions and implications.

Incremental cost

Although wide variations in IC can be observed
among all interventions (Table 5), family plan-
ning and NRU demonstrate somewhat similar
patterns: with the increase in prevalence rate of
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Table 4. Cost-effectiveness indicator | - cost per death/birth averted by intervention,* Matlab MCH-FP Project (US$)

1986 1987 1988 1989 1986-89
Intervention/ No. of Cost No. of Cost No. of Cost No. of Cost No. of Cost
Activity deaths per death deaths per death deaths per death deaths per death deaths per death
averted averted averted averted averted averted averted averied averted averted
ARI
I Under § years 49 648 42 796 91 7117
2 1-4 years 6 4 341 19 1375 24 2 057
3 Post-neonates 23 284 20 339 42 310
DYS
1 Under 5 years 20 997 20 997
2 1-4 years 18 855 18 855
3 Post-neonates 2 2 246 2 2 246
NRU <
Under S years 36 1 246 31 1530 22 1674 10 4 645 99 1757 2
o
ORT 2
1 iInfants 3 1226 4 826 9) —_— 10 479 8 1903 O
2 1-4 years 3 3 858 3) —_— 3 3993 ) —— 1 38596 T
%
Total 6 2 408 2 7 050 (5 —— 9 2 462 13 5578 g
<
9'
EPI
1 Measles
Under § years 34 .140 20 138 24 255 24 284 101 201
2 Neonatal tetanus 27 144 30 249 28 281 14 724 100 294
MAT
Compared to
Blocks A&B 16 1 631 10 2782 17 2 205 42 2158
No. of Cost No. of Cost No. of Cost No. of Cost No. of Cost
FPP births per birth births per birth births per birth births per birth births per birth
averted averted averted averted averted averted averted averted averted averted
Compared 10
comparison area 841 71 903 72 1256 60 1343 67 4 343 67
* al constant prices (1989 = 100)
NA = not available ((:))
w

Note: brackets indicate negative numbers
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Table 5. Cost-effectiveness indicator 1l - incremental cost to reduce/increase an effectiveness indicator by one unit,* Matlab

MCH-FP Project (US3)

1986 1987 1988 1989
Intervention/Activity Rate Incremental Rate Incremental Rate Incremental Rate Incremental
’ cost cost cost cost
1 To reduce the mortality
rate related to:
ARI 3.6 2.7 38 602
Dysentery 0.6 26 525
Malnutrition 4.4 NA 4.0 114 553 3.7 140 207 33 93 072
ORT 1.3 NA 1.6 —— 2.0 —_— 1.2 22 945
Maternity care**
(Only in Blocks C&D) 59.3 NA 40.5 1359 42.2 —_— 40.7 24 110
EPI
a. Measles 0.5 NA 0.1 5 706 0.4 —_— 0.1 15 387
b. Neonatal tetanus 3.9 NA 2.1 4 100 1.6 16 186 0.6 10 427
2 To reduce mainutrition rate + :
Among children between
6-60 months 19.9 NA 15.3 10 516 11.1 8 860 7.1 11 236
3 To increase the coverage
rate of EPI:
a. Measles 78.6 NA 80.7 1299 87.1 950 91.9 1435
b. Tetanus toxoid 87.6 NA 89.1 5042 91.7 3081 93.6 5143
c. DPTP 55.7 NA 57.7 7 740 64.8 2 578 72.2 2923
d. BCG 28.8 NA 78.0 165 84.7 909 89.1 1558
e. Criterion I (a,b,c&d)# 57.6 NA 75.4 1988 81.4 6 580 86.2 9 253
f. Criterion II (a&b)# 83.0 NA 84.8 5 660 89.4 3080 92.7 4 935
4 To increase the prevalence
rate of contraceptive use ##: 46.4 NA 49.8 19 027 51.9 35 747 56.5 19 247
(To increase one more
contraceptive user) NA (74) (133) 97

* at constant prices (1989 = 100)
** direct obstetric and neonatal deaths

+ percentage of children between 6-60 months with MUAC < 110
# Criterion | = Geometric mean of the coverage rates of Measles, TT, DPTP and BCG
#Criterion II = Geometric mean of the coverage of Measles and TT

# # per 100 eligible women

—— indicates incapability of measuring incremental cost as the rate has gone up during the year concerned

NA = not available

the former and the decrease in the mortality rate
of the latter, IC appears to be decreasing. For
family planning, with the increase in contracep-
tive prevalence rate from 46.4% 1986 to
56.5% in 1989, IC decreased sharply from
$35 747 in 1988 to $19 247 in 1989. IC to increase
one more contraceptive user, too, declined from
£133 to $97 in the same period. For NRU, while
mortality rate declined from 4.4 in 1986 to 3.3 in
1989, IC to reduce it by one unit declined from
$114 553 in 1987 to $93 072 in 1989.

in
13

135

With respect to the four components of EPI,
although the coverage rate of each of them
marginally increased in each year (except the
sharp increase in BCG in 1987), IC continuously
increased only for BCG. For the other com-
ponents of EPI (measles, tetanus toxoid and
DPTP), IC declined in 1988. This could be
largely due to the reiatively high increase in
coverage rates of all the three activities in 1988.
But with the advancement towards satiety level,
all of them showed an upward trend in IC in
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1989. It seems that the incremental achievements
in the coverage rates of the four components of
EPI intervention were naturally constrained as
they were moving closer to their satiety levels and
this led to an increase in their ICs. While the
coverage rate of the combination of all four com-
ponents of EPI (Criterion [) has increased at a
very sharp rate, the same of measles and tetanus
toxoid (Criterion II) has increased at a lower
rate. Both indicators have, however, come closer
to the satiety level with respect to their in-
termediate outcomes. Thus, substantial increases
in IC appear in both indicators for 1988 and
1989. ICs to reduce the mortality of measles and
neonatal tetanus, however, demonstrate irregu-
lar patterns. Except for ARI, almost all other
interventions, too, show irregular IC patterns.

IC to reduce malnutrition rate, however, seems to
be fairly constant in that while the malnutrition
rate significantly declined from 15.3% in 1987 to
11.1% in 1989, its IC increased from $8860 in
1988 to $11 236 in 1989. But this increase in IC
cannot be treated as similar to that of EPI or

family planning because the decline in malnutri-
tion rate has not come closer to its satiety level.
As mentioned earlier, this indicates that although
the NRU intervention has been associated with a
decline in cause-specific mortality rate, the
overall cost-effectiveness of this intervention still
needs to be improved further.

Average cost per case

Average cost (AC) per case treated/performed/
attended was computed for five activities. But all
the AC figures are moving upwards, as shown in
Table 6. Among them, NRU can be considered
as the most expensive one with more than $400
per case treated on average. ARI shows a cost of
around $40 per case treated. The AC figures of
other activities appear to be reasonably low:
around $2 and $0.1 have been spent per im-
munization and per ORS packet distributed,
respectively. Among other reasons, delivering of
more than one unit of EPI or ORT (i.e. packets),
often to the same user/patient at the same time,
seems to have brought down the cost of delivery.
As indicated in the above section, for interven-

Tabie 6. Cost-effectiveness indicator III - average cost to attend/perform/treat per case by intervention,* Matiab MCH-FP

Project (US$)

1986 1987 1988 1989
Intervention/Activity Average Average Average Average
cost cost cost cost
1 Cost per case treated
ARI
a. For cases treated at home 35 46
b. For all cases including OPD and 32 41
hospitalized cases
Dysentery
a. For all cases treated at
home/sub centres or
admitted to Matlab clinic 46
Malnutrition
a. For cases treated at
Matlab Centre 673 386 424 - 554
2 Per ORS pkt. distributed 0.10 0.08 0.09 0.11
3 Per immunization
Measles 1.7 i.8 2.1 2.5
Tetanus toxoid 1.4 1.8 2.1 2.5
DPTP 1.4 1.8 2.1 2.5
BCG 1.7 1.8 2.1 2.3
* at constant prices (1989 = 100)
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tions like EP, however, the upward movement
in cost per immunization can be easily under-
standable as it has already come close to its
satiety level.

Discussion

The cost-effectiveness of a set of MCH and FP
activities in a rural area in a developing country
was examined using simplified methods. Only
the recurrent cost incurred by the provider on
service delivery was looked at. This inevitably ex-
cluded the cost of certain inputs such as con-
traceptives granted by external agencies to the

project. Since these inputs were provided free -

throughout the study period, their exclusion
from the cost analysis was assumed to have made
no significant effect on comparisons made over
the period concerned. Exclusion of rental values
and depreciation was also made with an assump-
tion that no significant differences exist among
the activities with respect to capital intensity. The
only exception is curative services, but no CEls
were computed for them.

The confinement of cost analysis to the service
delivery system naturally excluded the social cost
as well. However, most services of the Matlab
project are being provided at the door step by
CHWs and the cost borne by the users to receive
these services is extremely low. One exception to
this is the time cost of users for nutrition
rehabilitation for which the mother accompanies
the child at the centre until the end of the
rehabilitation period. Although the opportunity
cost of mothers in Matlab still remains an area
for research, a resistance was observed among
some mothers in following up referrals, par-
ticularly for NRU. This indicates that the CEls
could have been somewhat different if social cost
was measured and added to the analysis.

In this simple analysis, cost-effectiveness was
measured separately for each intervention.
CPDA and CPBA were measured with respect to
the comparison area using cause-specific death
rates and birth rates, respectively. It was
assumed that the cause-specific death rates pro-
vided by the project were significantly accurate.
As mentioned earlier, one exception was the
diagnostic uncertainties in neonatal pneumonia.
Incremental cost and average cost were measured
particularly to indicate the productivity of in-

terventions in the generation of intermediate
health outcomes. One of the limitations in this
methodology is its neglect of interactions among
interventions in relation to the ‘genération of
health outcomes. Concepts of competing risks -
and frailty are, indeed, important in measuring
more realistic CEls (Mosley and Becker 1991). In
this context, NRU interventions could certainly
have had indirect positive impact on the morbidity
and mortality rates of other childhood afflictions
such as diarrhoeal diseases and ARI. Similarly
EPI (measles) might have had an impact on ARI
and DYS. This necessitates further improve-
ments in the methodology of CEA to distinguish
the influence of each MCH intervention on
health and survival of the target population. If
these considerations were incorporated, the
results of the present analysis could have been
changed. But the presentation of results in that
format would have been extremely complex.

On the same theme, it is important to measure
the impact of multiple interventions on selective ;
CEls as was attempted in the Narangwal study -
(Kielmann et al. 1983). Since all the interventions
in the present case are PHC components, there is
enough scope in a CEA to identify the impact of
various combinations of them on health status.
Such an attempt is particularly important for
policy making. Spill-over effects including
quality of life gained by the users from the in-
terventions, especially from maternity care,
could be considered as another important area to
be examined in an economic evaluation. With the
availability of a properly collected set of data for
the Matlab project these issues can be addressed
in future research.

The methodology used in this study to measure
incremental cost should be treated with caution.
Measurement of IC became complicated because
a portion of the increment in total cost of any
activity in any given time period was always
related to the maintenance of coverage rate/
mortality rate which had been already achieved
at the beginning of the time period concerned.
This study, however, did not attempt to appor-
tion the IC into those two components and
therefore the interpretation of IC should be done
with caution. The methodology of measuring IC
can be further developed to incorporate the im-
pact of multiple interventions. In such an exer-
cise, cost of maintaining the already acquired
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level of each intervention should also be adjusted
in expressing incremental results.

With the CEls used in this study, it appeared
that the Matlab MCH-FP Project was able to
generate a significant impact on the maternal and
child health of the intervention area during the
period concerned. Among the nine service activi-
ties, EPI has moved closer to satiety level and
therefore the cost involved in this intervention
has tended to move upwards. However, a signifi-
cant portion of this upward movement should be
attributed to the cost of maintaining already
achieved coverage rates, which was not measured
in this study. This adjustment is necessary not
just for EPI but also for other interventions, and
it would be an area for further research. Among
other interventions, family planning, control of
ARI and control of dysentery appear to have
generated relatively high cost-effectiveness com-
pared to other interventions either by way of
decreasing incremental cost or with the achieve-
ment of low average costs. When all indicators
examined in this study are taken into considera-
tion, maternity care, ORT and, particularly,
NRU appear to be relatively disadvantaged in
reaching an economically worthwhile status.

However, all these interventions do have indirect
and spill-over effects on the health status of the
target population. Maternity care, especially,
appears to have a considerable indirect impact on
child health. Therefore, the conclusions made on
the findings of the present study should be
treated with caution, but one implication of the
findings is the necessity to reorganize the
activities which have already approached satiety
level, by way of restructuring the present
resource allocation pattern. By doing so, a
portion of both human and non-human re-
sources allocated for those activities can be
diverted to new interventions or to existing
activities which are now at an economically less
efficient status. Such a reallocation of resources
should be based on a feasibility study. A guiding
principle for resource reallocation would be to
retain the minimum volume of resources within
an activity to maintain the health outcomes
which have already been achieved. This is ex-
tremely important for EPI. In general, the
measured values of CPDA, CPBA and AC seem
to be comparable with the findings of similar
studies undertaken in developing countries such

as Creese (1983), Shepard et al. (1986), Phillips
(forthcoming) and Robertson et al. (1985). But
the cost figures of all these studies should be sub-
ject to adjustments to make a meaningful com-
parison which is out of the scope of this study.
Yet the Matlab figures do not show any signifi-
cant difference from other studies in a simple
comparison.

Conclusion

It is quite clear that the Matlab project has been
able to upgrade the health status of mothers and
children in a rural area of Bangladesh to an
appreciable level, although the methods adopted
in this study still need developing to capture
many other important issues related to a CEA,
such as maintenance cost in calculating IC, and
interaction among interventions in generating
desired health effects and indirect effects. In
undertaking CEAs on a set of interactive PHC
activities, the simple CE framework appears to
be insufficient to obtain a more realistic
understanding of the cost-effectiveness of such
interventions. Yet with these limitations, it was
possible to come to some valid conclusions; par-
ticularly, the activities which have progressed
closer to the satiety level should be subject to a
reallocation of resources and a reorganization of
process to avoid wastage and to obtain maximum
use of available resources. Further, the need to
place more emphasis on certain activities which
were still of an economically inferior status was
identified by the study. However, adaptation of
a more developed cost-effectiveness methodo-
logy, which addresses the "issues mentioned
above, would necessarily produce more useful
findings leading to more concrete policy conclu-
sions. With this background, although some
drawbacks can be observed in some interventions
at the implementation stage, the Matlab project
clearly demonstrates an excellent example to the
developing world of how PHC objectives can be
achieved in an economically efficient manner.

Endnotes

! The cost component related to hospital services for each
activity is included for the respective activity.

> This method should, however, be treated with caution as
there was a spontaneous drain of high risk women from
blocks A and B to receive services in blocks C and D.
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Apreés les utilisations de la méthode d'"autopsie verbale" pour guider la composition de
stratégies de santé maternelle et infantile, nous abordons une derniére catégorie

d'applications, les comparaisons internationales.

VIII. APPLICATIONS DE LA METHODE POUR LES
COMPARAISONS INTERNATIONALES

La méthode d'autopsie verbale, sous des formes et des noms différents, a été essayée dans
plusieurs pays dés le début des années 1980.65-68 Un séminaire tenu 4 1'Université Johns
Hopkins en 1990 fut la premiere tentative de réunir et discuter ces expériences initiales.69
A la suite d'une seconde réunion d'experts en 1992 et de recommendations de l'OMS65,
d'autres équipes ont utilisé des méthodes de détermination des causes de décés par
'autopsie verbale a travers le monde. Sans pouvoir citer toutes ces équipes, on peut
rappeler des travaux publiés en Inde’l, au Zaire’2, au Mexique73,74, au Liberia’d, au
Ghana76, en Ethiopie77, au Pakistan78,79, au Keny380'82, en Tanzanie83, en Gambie84,
en Haiti85.  On pourrait imaginer, & condition que l'utilisation de la méthode soit
standardisée et homogeéne dans les différents endroits, des comparaisons inter-régionales,
inter-nationales, ou inter-temporelles. A ce jour, 1'auteur n'a participé qu'a une étude

internationale, rapportée ici dans la publication "D1" 86,
1l s'agissait pour le Programme de Controie des Maladies Diarrhéiques de i'OMS de mettre

en évidence les différences ou les ressemblances entre divers pays au sujet de la mortalité

par diarrhée, selon les catégories de diarrhée et les groupes d'age.
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Bien qu'initialement il était prévu d'impliquer plus de vingt pays, seuls quatre ont pu se
conformer aux conditions de 1'étude et comparer leurs données de mortalité collectées selon
la méme méthode d'autopsie verbale. Cet échec relatif est dd au fait que les coordonateurs
de 1'étude ont voulu exploiter des données existantes (donc non nécessairement cohérentes),
au lieu de lancer une étude nouvelle, qui aurait nécessité plus de temps et plus d'argent,

pour s'assurer d'une méthodologie similaire.

Bien que n'ayant pas été réalisée a notre connaissance, une étude comparative
internationale des causes de décés des enfants et des femmes serait tout a fait faisable et
extrémement intéressante a analyser. Une telle étude a été planifiée par la firme
américaine Macro International pour la troisieme série de ses Enquétes Démographie et

Santé.

Aprés avoir détaillé les diverses applications testées a Matlab de la méthode de
détermination des causes de déces par 1'autopsie verbale, et afin de discuter 1'extension de
la méthode ad'autres régions ou d'autres pays, il est temps d'analyser les conditions sous

lesquelles on pourrait recommander 1'extension de la méthode.
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ABSTRACT

Population-based data on deaths due to diarthoea among
obtained from areas of Brazl (227 deaths), Semegal (531), Bangladesh (236) and

age were

children less than 5 years of

India (146). Fatal episodes of diarrhoea were classified as either acute diarrhoea, dysentery,
or persistent diarrhoea based on their duration and on the presence or absence of blood m
the stools. Persistent diarrhoea accounted for over 60% of infant diarrhoeal deaths in Brazl,
47% m India, 36% in Scnegal, and 26% in Bangladesh. In the latter two studies, over onc-
half of infant diarrhoeal deaths were due to acutc watery episodes. Among children 1-4
years old dying from diarrhoea, persistent episodes were the most common in Senegal and
India, whereas dysentery was the leading pattern in Bangladesh. These differcnces may be
related to the use of oral rehydration therapy and the utilisation of health carc, as well as to
cavironmental characteristics, and are relevant for planning control strategies. Further data
are requircd from other parts of the less developed world.

Key words: Diarrhoea; Mortality; Dysentery; Fluid therapy.

INTRODUCTION

Limited information is available on the clinical
characteristics of fatal childhood diarrhoea in less
developed countries. The few available studies (1-3)
suggest that one-third to one-half of all diarrhoea-
associated deaths among children occurred following
episodes of persistent diarrhoea, that is, those with a
duration of 14 days or more. Information on the
frequency of clinical patterns of fatal episodes (acute
diarrhoea, persistent diarrhoea and dysentery) in
various settings from less developed parts of the
world will be useful for planning the prevention (4)
and management of diarrhoeal episodes. For

Correspondence and reprint requests should be
addressed to: Dr. CG Victora.

example, the promotion of oral rehydration therapy
(ORT) will help prevent deaths due to dehydration
in children with acute watery diarrhoea (5-8), but is
unlikely to reduce mortality due to persistent and
dysenteric diarrhoeas. Therefore, lower proportionate
mortality due to acute watery diarrthoea might be
expected in areas with higher ORT-use rates.

The lack of reliable data on clinical patterns of
diarrhoeal deaths has prompted the Programme for
the Control of Diarrhoeal Diseases of the World
Health Organization to support the setup of the
present collaborative study.

MATERIALS AND METHQODS

Over twenty research centres in less developed
countries were contacted. For inclusion in the
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present collaborative study, these centres were
requested to provide data on at least 100 diarrhoeal
deaths in children less than 5 years old, either from
a population-based or a health services-based study
(only if 70% or more of all these deaths occurred in
health facilities). Four centres (Brazl, Senegal,
Bangladesh and India) were able to provide the
necessary data, which are presented below.

The main characteristics of the areas served by
each of the four collaborating centres are given in
Table I. Most health indicators were better in Rio
Grande do Sul, a relatively wealthy area of Brazil;
poorest in  Niakhar (Senegal); and Matlab
(Bangladesh) and Ballabgarh (India) presented
intermediate levels. The high reported usage of ORT
in the Matlab area is to be noted.

Table I. Charactenistics of the four study areas
(some of these figures are the best
avajlable estimates)

Victora et al.

who died were reviewed and their parents were
interviewed by a physician. Two reviewers went
through the available information independently to
determine the underlying and associated causes of
death. Disagreements were resolved by the study
coordinator (CGV). This study was restricted to
infant deaths.

In Senegal, the study covered a population of
approximately 4,800 children less than 5 years old
liing in 30 villages in the district of Niakhar. From
1984 to 1988, data on child deaths were collected
during the yearly census (1984 -86) and through
weekly visits to households (1987 -88). Extensive
verbal autopsy forms were filled out for each death
and then analysed by at least two independent
physicians. The data on ORT wuse refer to the
beginning of the study period (1984).

Table II. Details of the study methods
according to area

Brazil Scnegal  Bangladesh India Brazil Senegal  Bangladesh India
Population 2,500 24 100 4 Study period 1985 1984-8 1988-9 1988 -9
(thousands)
) Age range of 0~-11 0-~59 0-59 0-59
Adult literacy rate 90% 7% 30% 39% children (months)
Infant mortality 40 120 97 61 Number of diarrhoca 2273 s31% 236Y 146°
rate per thousand deaths studied
births
Type of surveillance hospitals  home home home
% deaths due to  12%*  B%°  15%° 18%° cemeteries  visits visits visits
diarrhoea registries
Median duration 33 24 30 15 Frequency of weekly yearly  bi-weekly bi-weekly
of breast feeding surveillance (1984 1136)
th wee
(months) (1987~ 88)
Prevalence of mal-— _ _ :
nutrition among a = Infants only; b = All less than 5 years.
under - fives® . .
stunting 12% 20% 1099 17% In Bangladesh, the study was camt?d out in the
wasting 3% 5% 2799 4% rural Matlab area where a demographic surveillance
underweight® 74% system covered a population of approximately 100,000
- during the years 1988-89. Each bousehold was
ORT usc in diarthoca 40% 4% 57% 45% visited fortnightly by health workers; when a recent
, o b s 146 death was recorded, a health assistant obtained a
li"m:::s?r d‘.’;"hm 331 history of the fatal illness. These histories were
ca sd reviewed by a medical assistant supervised by two
a = Infants only; experienced physicians. .
b = All under~ fives; The data from India were obtained from a
¢ = Below NCHS median minus two standard deviations; community health project in a rural area Lat
d = Children 6-48 months; Ballabgarh, Haryana state, near New Delhi, during
¢ = Low weight - for-age. 1988 ~89. All households in a community of 64,000

Details of the study design in the four areas are
shown in Table II. In Brazl, the two largest cities in
the southem state of Rio Grande do Sul, Porto
Alegre and Pelotas (joint population 2,500,000), were
studied m 1985. Infant deaths were identified through
regular visits to hospitals, coroner services, death
registies and cemeterics, ascertainment  bei
virtually complete. The case-notes of all children

were visited every two weeks to detect births and
deaths. The study supervisor applied a detailed
questionnaire on every death, and the cause of death
was established after a review by two physicians.

The studies included all child deaths with
diarrhoea (the death of a child who presented
diarrhoea during the fatal iliness episode, either as
the underlying or associated cause). All tabulations
refer to these children. An attempt was also made to
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identify those children for whom diarrhoea was
considered to be the underlying cause of death, that
is, that which started the chain of events which led
directly to death.

Table III. Percental distribution of children dying
with diarrhoea according to age and clinical
pattern of the illness

Age group and
clinical pattern Brazil Scnegal Bangladesh India
of diarrhoea
Infants
Acute 28% 58% 52% 39%
Persisteat 62% 36% 2% 47%
Dyseatery 10% 6% 2% 14%
@2n° (160)" (108)* 92)*
1-4 yecars
Acute - 40% 20% 28%
Persistent - 51% 21% 59%
Dysentery - 9% 5%% 13%
Gmy gy G4
Less than 5 years
Acute - 46% 34% 35%
Persistent - 47% 23% 51%
Dysentery - 8% 42% 14%
(531)° (236)* (146)°

* Number of deaths.

For each child, information was obtained on age,
sex, presence of blood in the stools, diarrhoea
duration and place of death. The following
definitions were used for describing the clinical
patterns of diarrhoeal deaths:

Dysentery: diarrhoea with the presence of blood in
stools (more than just one or two streaks),
regardless of duration

Acute diarrhoea: nonbloody diarrhcea lasting less
thaa 14 days

Persistent diarrhoea: non-bloody diarthoea lasting
14 days or more

To characterise a new diarrhoeal episode, a
period of at least 48 hours without diarthoea was
required. .

RESULTS

The clinical patterns of diarrhoeal deaths varied
considerably between the four areas (Table III). In
Brazil, 62% of the infants dying with diarthoea had
persistent episodes, compared to 47% in India, 36%
in Senegal and 26% in Bangladesh (Figure 1).
Dysentery deaths were relatively common in
Bangladeshi infants (22% of deaths), and acute
diarrhoeal deaths were more frequent in Senegal
(58%).

Table IfI also shows mortality patterns for
children 1-4 years old in Senegal, Bangladesh and

27

India (no such information was available from
Brazil). In India and Senegal, 1-4 year old children
who died were more likely to have persistent
diarrhoea (and less likely to have acute episodes)
than infants; in Bangladesh, dysentery was the most
common type of diarrhoeal death among older
children, and acute episodes became less important.

Table IV. Estimated infant mortality rate
(per 1,000 live births) according to
clinical pattern of diarrhoea

Clinical patten Study

of diarthoea Brazit Scncgal Bangladesh India

Acute 13 232 78 50

Persistent 30 145 39 6.1

Dyseatery 05 22 33 16
Total 48 399 15.0 12.7

In none of the four areas did these Cclinical
patterns vary according to gender. The median
durations of all fatal diarthoeal episodes (including
dysentery) were 24 days in Brazil, 15 in Senegal, 13
in Bangladesh and 29 in India. In Brazil, 82% of the
deaths occurred in a hospital or health facility,
compared to 5% in Senegal and in India, and 3% in
Bangladesh.

Diarthoea was considered to be the underlying,
rather than an associated, cause of death in 75% of
the deaths with diarrhoea in Brazil. In Senegal,
Bangladesh and India, the respective percentages
were 70%, 76% and 86%. There were no marked
differences in terms of clinical patterns when the
analysis was restricted to deaths in which diarrhoea
was judged to be the underlying cause.

The above clinical pattern data (Table II), in
conjunction with estimates of infant mortality rates
and the proportion of infant deaths due to diarrhoea
shown in Table I may be used to calculate the infant
mortality rates for each diarrhoeal pattern ﬁTablc
IV). Due to the high mortality levels in Senegal, and
particularly to the high proportion of diarrhoeal
deaths, infant mortality rates in that study tended to
be the highest, whereas those from the Brazilian
study were the lowest. It is noteworthy that dysentery
mortality rates showed considerably less varations
than the other clinical patterns.

DISCUSSION

Information on clinical patterns of diarrhoea
mortality were obtained from four countries usi
simplified criteria, based only upon the durationu(l)%
the fatal episode and on the presence of blood in
the stools. Nevertheless, even such simple information
proved difficult to obtain; only four centres were
able to provide a sufficient number of deaths, out of
over twenty which had been contacted.

Collating data from exisiing studies in different
countries is bound to lead to comparability problems.
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For example, no uniform definition of diarrhoea was
used in the four studies, although this would
probably not markedly affect mortality studies. Also,
existing information on ORT-use rate was based on
different surveys and may too have been affected by
lack of consistency. Case ascertainment varied from
place to place: in Brazil, it was based on surveillance
of hospitals, cemeteries and registries, whereas in the
other three areas surveillance took place at the home
level. Nevertheless, it is unlikely that the present
results would have been affected by these differences,
and interesting findings have emerged.
Firstly, clinical patterns varied markedly from one
setting to another. The most frequent pattern of
. diarthoeal death among Brazilian infants was
persistent diarrhoea; among children less than 5
years old in Sencgal, acute and persistent diarrhoea
were associated with equal proportions of deaths,
dysentery being uncommon as a cause of mortality,
whereas in Bangladesh the latter was the dominating
type. In India, persistent diarrhoca was responsible
for about one-half of all diarrhoecal deaths among
those less than 5 years old and acute diarrhoea for
one - third.

Victora et al.

noted, however, that high ORT-use rates do not
necessarily imply correct use (9). Nevertheless, the
above findings are generally supportive of lower
proportionate mortality from acute diarrhoea in areas
where ORT - use rates are higher.

Other explanations for the differing clinical
patterns may include variations in aetiologic agents;
environmental factors; nutritional status; maternal
behaviour including breastfeeding, and personal and
domestic hygiene; and health care availability and
utilisation. The scope and quantity of the data
currently available to the investigators does not allow
a more refined analysis of the determinants of
different clinical patterns.

These findings may be used for tailoring control
programmes to each specific situation (10). In
Senegal, for example, ORT promotion is certainly the
number one priority for reducing diarrhoea mortality.
In southern Brazl, however, additional efforts to
increase ORT coverage would probably have little
impact. While ensuring that high levels of ORT use
are maintained, mortality would be more strongly
affected by preventive measures aimed at reducing
persistent diarrhoea, such as extending the extremely
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Secondly, although drawing conclusions on this
issue from only four settings may be unwarranted, it
is interesting that the highest proportion of deaths
due to acute diarthoea was observed in Senegal
where the ORT-use rate was lowest. It should be
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short duration of exclusive and total breastfeeding
(11), and by the appropriate management of these
prolonged episodes. In India, measures are needed
to controi persisient diarthoea, but improved
promotion of ORT for acute watery cases is also
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required. In Bangladesh, on the other hand, special
attention is required to acute diarrhoea among
infants and particularly to dysentery among children
of 1-4 years of age; hygiene behaviour interventions
are likely to play an important role in reducing
mortality due to the latter (12).
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IX. CONDITIONS D'EXTENSION DE LA METHODE

Ces conditions peuvent étre présentées en six groupes:

1. D'abord 1'indépendance du systéme de surveillance démographique. Pour s'assurer de
la neutralité et de 1'objectivité des résultats issus des applications de la méthode, il est
essentiel que le systéme de surveillance démographique qui comprend le relevé des déces et
la détermination des causes de déces par 1'autopsie verbale soit indépendant du systéme de
prestation de services de santé. Ceci implique un budget important pour maintenir deux

systémes paralleles.

2. Problémes de qualité. La plus grande prudence doit étre observée avant de décider
l'extension de la méthode a une zone géographique étendue ou a 1'échelle d'un pays entier.
En effet la crédibilité de la méthode proposée est fondée sur la qualité du procédé, elle-
méme fonction de la qualité et de la quantité de la supervision, et donc du coit. Il faut
aussi considérer qu'une fois le systéme mis en place il est congu pour durer, et il est clair
que 1'érosion de qualité est une fonction du temps. La justification d'une extension d'un tel

systéme a un pays tout entier est peu convaincante dans les pays a ressources limitées.

3. Liée aux conditions précédentes, la considération des ressources, tant financieres
qu'humaines, doit précéder tout projet d'extension de la méthode, ou de mise en place de
la méthode en un nouvel endroit. Les besoins de formation, de supervision, de logistique,

ainsi que la pérennité de ces besoins, doivent étre soigneusement €valués.

4. La méthode doit pouvoir étre validée. C'est 1a un de ses points faibles. Plusieurs
tentatives de validation ont été rapportéesg7‘92, mais toutes se heurtent au probléme du
standard de réference ("gold standard"). L'idéal serait 1'autopsie réelle, mais elle se
pratique rarement ou pas du tout dans la plupart des cultures. Sa pratique se heurte a de

nombreux problemes techniques. La plupart des registres d'hopitaux dans les pays moins
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avancés contiennent les symptomes ou syndromes a l'entrée, mais pas les diagnostics de
sortie. II n'en reste pas moins que, au moins sur des petits échantillons, une certaine

validation est indispensable avant d'investir dans la mise en place d'un systéme.

5. L'impossibilité d'appliquer la méthode dans les régions endémiques de maladies a
symptomatologie non spécifique, comme le paludismeS0,81,84  Teg symptomes
rapportés en phase terminale de paludisme grave (acc€s pernicieux), peuvent étre
confondus avec ceux de pneumonies, de septicémies, de méningites, ou de n'importe quelle
affection neurologique. La pratique de la goutte épaisse n'étant pas généralisée, loin s'en
faut, les risques d'erreurs sont trop grands. Bien que peu de travaux en fassent encore
état83 | il est probable que la méthode soit aussi difficilement applicable dans les régions a

forte endémie de SIDA.

6. Dans 1'optique de comparaisons spatiales ou temporelles se pose le probleme de la
standardisation des méthodes. Plusieurs essais d'"arbres décisionnels" ou algorithmes ont
été proposés et évalués?1-93. 11 en ressort que les causes de déces réunissant les
natal, la rougeole, la méningite. Les causes de décés intermédiaires quoique moins
"performantes" que les précédentes sont les diarrhées, la malnutrition, les infections
respiratoires aigues, tandis que les moins performantes sont le paludisme, la tuberculose

infantile.

La standardisation des méthodes se heurte aussi & divers autres probleémes tels que la
qualification des enquéteurs, leur genre, la langue de travail, la période de délai entre le
déces et l'interview, le nombre des personnes interrogées et leur lien de parenté avec la
personne décédée, la classification en causes primaires ou secondaires, et le traitement des

cas de déces a causes multiples.
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7. Enfin il est clair que la méthode ne peut s'appliquer valablement dans tous les cas, a
tous les décés. Une certaine modestie doit s'exercer dans I' attribution d' une cause de
décés dans les cas difficiles, atypiques, non spécifiques, ou lorsque les renseignements
obtenus par l'autopsie verbale sont insuffisants. Dans la présentation des résultats, la
catégorie "cause impossible aspécifier" doit toujours exister, et peut parfois représenter un

pourcentage non négligeable.
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X. CONCLUSION

En conclusion , on a vu que 1' utilisation de la mortalité par cause est intéressante en santé
publique pour:

-établir 1'importance de diverses pathologies et causes de déces,

-selectionner et guider des interventions spécifiques ou globales,

-évaluer 1'effet de programmes ou d'interventions spécifiques,

-comparer des sous-groupes, ou des régions, ou des périodes de temps,

-et, pourrait-on ajouter, identifier certains problémes étiologiques, ou comportementaux,
al'échelle de communautés, qui pourraient appeler des investigations explicatives

(anthropologiques, épidémiologiques, biologiques).

Au terme de cette revue, on peut risquer une définition de 1'autopsie verbale:
"c'est une technique d'utilisation de 1'information acquise aupres des proches d'une
personne décédée pour reconstruire les évenements et symptomes ayant précédé le

déces et en déduire une cause de décés médicalement acceptable.”

En tenant compte des restrictions énumérées au chapitre IX, 1'utilisation de la mortalité par
cause pour la planification des actions de santé maternelle et infantile, pour guider les
stratégies et les interventions, est une méthode qui peut et doit étre étendue.

La question de I'utilisation de la méthode pour 1'évaluation des programmes de santé
maternelle et infantile ou de leurs composants spécifiques est beaucoup plus difficile. Non
seulement il faut distinguer entre "efficacité potentielle” (mesurée dans des conditions
"expérimentales"”) et "efficacité réelle” (mesurée dans des conditions "de terrain” ou de
communauté), mais il faut aussi tenir compte du type de 1'étude d'évaluation et de son
organisation. Pour les applications de la méthode dans un but d'évaluation, nous
recommandons qu'elles restent limitées a un petit nombre de centres de recherche en santé
publique ou a des zones pilotes, dans lesquelles les conditions d'application peuvent étre

correctement controlées.
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