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ABSTRACT 
.. : i .  ' 

A study has bean conducted i n  rural Senegal (Wiakhar) 

on 808 deaths of a l l  ages. Probable causes of death have been 

assessed using a standardized questionnaire and ml1 t ra ined 

enumerators. Physicians are needed only for the reading of the 

questionnaires ind  #e assessment of "probable causes of death'. 

Results of a survey over 2 pars î h  a population of 
23000 p o p l e  indicate tha t  daaths of neonates, deaths of chkidru3n 

below the age of 5 years as well as maternal deaths cah b 
assessed a probable cause with a reasonable degree of &"&ricer 

Deaths of o l d w  children and young adults are morti difflculc' to 

assess; reports on deaths of  the elderly were too poor b be of . 
statistical significance. The quality af answers was fx!ti&r dhkn * 

close re lat ives  answered the questionnaire and when u# interview 
took place not too early and not too íate after deat)lt 1 the 
optimal delay 'seemed t o  be between 3 antl 9 months afbr the 

death. A t l a s s i f i ca t l an  of cau8eS i n b  l'probable inah cBusfY1, 
"probable inmedia& cause" and "probable associated c 

only l i t t l e  information t o  the general pictun. * .  
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Mortality remains high i n  many developing countries. ., t*  

According to the US Bureau of Census, sune 73 countries around 

the world appear t o  have a l i f e  expctancy below 60 years '(1984 

figures). Mortality is especially high i n  the rural areas 6f 

these countries where the coverage of public health services is 
very low. Little information is available on levels of mortality 

and on causeS.of death in most remote places of Africa, Asia o r  
Latin America. In f a c t  v i t a l  registration is vir tual ly  non 

existent i n  many places and o f f i c i a l  s t a t i s t i c s  are often 

unreliable. This lack o f  infomation has important implications 

fo r  pollcy since a bet ter  knowledge of causes of desk? can help 
t o  d i r ec t  treatments towards young children and the i r  mothers who 
most need them. A better knowled@ of causes o f  death can also 

help evaluating the impact o f  programes directed towards 

reducing mortality. Since no other sowce of fnformatim is 
currently available i n  remote places, ways f o r  improving the 

know€edge o f  the health s t a tus  of people o f  low l n c m  couptries 
seems to  be an 'important research issue. 

There have been several attempts t o  improve the quality 

and the quantity of infomation on causes of death ' in  places 

where no E l f a b l e  system o f  registration is available. Biraud 
(1954) proposes t o  use symptans t o  help the recording and the 

assessment of possible diagnoses of death. Biraud suggested ta 
t r a i n  non medical personnel t o  record a t  least:  

- sex and age a t  death 

- ciclanstances o f  the death (accidents, violence, sickmss) 

4 

,- main symptans, their localization and duration. 
C .  * 

- epidemic diseases prevalent. 

. .  . 2 ' :  ! : & 

Biraud' aim was t o  obtain l b " u n i t ~  diagnosesii possibly 
gathered by civil servants. Hfth a prior knowledge of the 

country, of its custans and its pathology, k estinleted that  
important information on causes of death could be gathered 'thas 

way. %fraud's questionnaire was simple. His approach was ft%Using 

on adul ts  rather than an children whereas mot%? than &I A 'x of 

deaths .occur below age 5 years . In most &%as sf! Wapiml 

countrles. 30 years later one has to hcagníze athat lrttb3 'hes 

been achieved t o  have efficient systems bf recording deaths tw to 
improve the assessment of  causes of deaths in  dev6topfng I 

countries 

$7 

WHO has documented ways of improving the lay n?pbrting 

on causes of death and morbidity IWO, 1978). This document 
provldes a canprehensive list of 123 disease plus P exemal 
c lses  and balth sewlces. Oirected t m t ~ r d s  health pe 

appedrs unfortunately as poorly adaptaptl for researchA, 

' h e l d .  The diseases &re assumed to be specified fm 
synptm associations susceptible of recognition by p r i m  

services personml. S m  important diseases, llke measles, aye 

analysed only with one symptom, which seems too little for a gbod 

r e l i ab i l i t y .  They are many dlsehses Iisbd t h a t  are of wpr 

sQtistiea1 value, Furthemare, the minimal martallty 1fs% groups 

together meesles and chikenpox which can be easily separated 1914% 

value and i t  does not have categories for 'tteonatal deaths,' l n  
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particular neonatal tetanus, a very frequent cause of death, Last 

they do not provide s y s t m a t i c  ways of interviewing people on 

causes of recent deaths. 
, 

T h i s  need f o r  more standardized promedures IS 

particularly acute fo r  researchers lnvolded io projects on 

maternal and child hea l th  i n  rural  'places of developing 

countries. Other projects i n  developing countries have relied 

either on -th. report of the family,  8s i n  Bangladesh. (D'Soma, 

1981) o r  on a constant involvment of a medical term in the f i e ld ,  

as i n  Guatemala (Mata, 1978) o r  I n  the Gambia (McGregor, 1976) o r  

a cmbination of both as i n  Kenya (Van Ginneken and FSuller, . 

1984). The authors of this a r t i c l e  are  i n  f a c t  tn0 O f  the 

investigators of a research on the relationship between , 
nutr i t ional  status and mortali ty of children age 0 to 5 years. 

The project is based on a canprehenslve record of &agraphic 

events i n  a population of  about 23000 p o p l e  i n  mrzl Senegal : 
(Niakhar) (Garenne, 1984). The assessment of causes OP death i n  

this population is of great importance for analysing the risk 

factors  assocîatei  with nutr i t ional  s ta tus  i n  relation with 

pathology. 

The questionnaires devised f o r  this study benefi.ted 

fran the '  experience of other researchers working In similar 
conditions. Two questionnaires f o r  general and neonatal causes 

elaborated a t  lCDDR,B Bangladesh by Susan Zimicki as well as' the 

RANOS questionnaire for  maternal mortali ty used by FHI (Family 
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Health International) have been of great help a t  the beginning of 

this study. Four d r a f t  questionnaires have been tested on Bore 

than XIO cases among people l iving i n  the rural  awas Sine 
Salwm i n  Senegal prior t o  the adpption of the f ina l  version 9f 

the questionnaire tha t  fs discussed below. 

THE APPROACH 

According t o  WHO guidelines, causes of death are 

defined as "a l l  those diseases. morbid conditions or injur ies  

whith e i the r  resulted i n  or contributed to death and the 

circumstances of the accident o r  violenœ which produced dny such 

injuries" (WHO, 1975, p. 763). This  definit ion includes a l l  the 
canplex processes through which the patient goes pr ior  to death. 

O f  course i t  is out of question t o  analyse a l l  these processes 

through htrospect ive .interview of people and only carefull  

netropsfes conducted by well trained people can allow one to 
assess scient i f ical ly  a l l  the causes of death. The ICD 

classif icat ion of causes of death includes some 931 categories (3 

d i g i t s  codes, not counting E and V &&les) and foi. each death 

them can be 3 t o  4 "diseases or morbid conditions or*~injjurtes" ' 
.which makes an enormous amount o f  possibi l i t ies  fOr #le Goding of 

exact  causes of death. 

However, i n  high mortality populations il very small 

nunber of diseases account for a very large nunber of deaths and 

furthemont!, most of them are  simple infectious diseases, usually 

caused by OIE o r  few pathogenic agents. ttehce an hq"tant m w n t  

7 



of information on mortali ty can be gathered if it is possible ln 

tackle these most c m o n  causes. And in  f a c t  i n  high mortality 

populations, especially fo r  children deaths, the most c m o n  

causes of deaths are infectious, w i t h  typical c l in i ca l  signs tha t  

. people are able t o  notice. For instance main killers of children 
in Senegal are diarrhoea and pneunonia-bronchopneumonia- 

bronchitis whose symptans are f a i r l y  easy t o  describe. As *se 

two diseases already account f o r  half of the deaths of  children 

between 1 month and 5 years of age, the possibíl i ty of 

identifying t h e m  appears as extremely valuable. 

y" 

The approach t o  the constructing of a questfonnalre f o r  

assessing causes of deaths fran lay reporting is first ta list a 

series o f  causes t h a t  a r e  l ikely t o  occur frequently in  the 

population. T h i s  will be done f o r  various groups of age and sex. 
Then, a s e r i e s  of symptans associated w i t h  each of the- c m o n  

causes is elaborated. Symptoms t o  be kept f o r  the study have t o  

be suff ic ient ly  specific to  pinpoint a probable cause as ne11 as 

t o  exclude the other possible causes already listed. This 

approach allows one t o  elaborate a c lass i f icat ion of probable 

causes of deaths w i t h  a category of "undetermined" tha t  are 

assumed t o  be d i f f e ren t  from the,specified causes. This aspect is 
bf particular importance f o r  the val idl ty  of the classification. 
As it will be seen below the questionnaim produces more 

information than expected, -sanetimes frun additional evidence 

provided by health personnel. These diseases can be either rare 
diseases o r  mom frequent ones t ha t  were considered a s  impossible 

* 
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to  be i d i n t i f i e d  fran retrospactive interviews, They should not 

be includad i n  the f inal  resul ts  since their  s t a t i s t i c a l  value is ' 

questionable. T h i s  is the case f o r  instance for tuberculosis 

which can sanetines be identified fran the questionnaire b u t  

which is  l ikely t o  be mis5.d i n  a r e t rospc t ive  investigation. 

Of course, this type of questionnaire is depending on 

the E b i l i t y  and wil:ingn2ss of pop le  t o  t a l k  about fecent deaths 

in thzir  families. I n  various ethnic groups i n  Africa for  

instance th i s  investigation is extremsly d i f f i c u l t  due t o  taboos 

on speaking abotit deaths. Furthemore sane ethnic groups do use 

classifications of symptoms t h a t  are f a r  away fran those of 

westerners and i t  is sanetimes d i f f i cu l t  t o  have people make a 

distinction between similar sjmptcms t h a t  they consider BS 

equivalent. Our experience in Sim-Saloum however, as well as t h 2  

experfence of others in  various countries indicatss t h a t  a !arge 

body of informEtion c3n be gathered this way i n  many hs tances .  

THE QUESTIONNAIRE 

The main gyide t o  the elaboration of the questionnaire 

tha t  has been developped i n  Senegal has been t o  make use of a l l  

the infomation available tha t  can be 'relevant for assessing thz 

probable cause of death:  

- the age a t  death, particularly important f o r  neonates. 

- the duration of illness, a t  l ea s t  needed for standardization of 

the coding and also relevant f o r  many causes such as malaria or 

maternal ckaths. 

9 
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r < - the symptoms, t h a t  are the basis  f o r  the diagnosis, 

- the history of the disease. This  par t  is particularly rieh in  
information, although rarely su f f i c i en t  fo r  diagnosis: it 

sumar i tes  the main symptuns t h a t  have struck the famiiy ‘s 

attention and gives the sequence of the events between the first 

symptun a d  the death. I n  addition, this open question often 

gives sane evidence of contamination f o r  canmunicable diseases. 

- the treatments. This also appeared t o  be important t o  assess 

causes such a s  malaria. For instance cases of acute fever for no 
other causes among children who took quinine or chloroquine could 

not be attr ibuted t o  malaria, 

- any evidence of contamination. T h i s  can be a determining f ac to r  

f o r  assessing causes of deaths frm cmunicable  diseases such as 

measles, whooping cough o r  cholera. In sune cases symptoms are 

not always a s  c lear  as i t  is required ïor diagnosis, but c l ea r  

evidence of contamination pius one or a few symptuns can make the 

decision t o  assess a probable cause of death. 

’Since symptoms selected f o r  diagnosis s t r o n a y  vary 

according t o  the t y p  o f  disease under investigation, ’ 4 types of 

quest ionnaires have been devised : 

- neonates, i.e. children who died w i t h i n  the first 4 weeks of 

Iife. 

- children, i.e. children who died between 28 days and 14 years. 

4r 
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- Other adult  deaths, for men o r  wanen &we 15 years of age* 

outside of matemal deaths. 

For convenience maternal deaths questionnaires were 

included in to  the adul t  questionnaire for  wamen and men 

questlannaires were printed separately. 

All of the 4 types of questionnaires have the same 
structure : 
- a first page, w i t h  a l l  the information t o  be coded, including 

identification, age, sex, the respondent, the da& of death, 

place of death, a s m a r y  of the treatments, the càuse &e 

family thought t o  be responsible f o r  the death. A separite part  

is f o r  f inal  assessment of  probable causes of death. 

- the history of the diseases leading to death and fhe treatments 

- a l i s t  of main symptoms o r  conditions, For each smptan follows 
a series of questions related t o  this symptom, including the 

duration o f  i l lness ,  date of beginning and end; .#e treatments 
for this symptom. These questions are a s h d  only I TPta” 
ì s  present. 

- other symptoms or cdnditions that may add useful1 ,I 
as  well as chroriic diseases and other regula$ treah&f3. 

- a chek Iist t o r  establishing the diagnosis. 

‘ t  . 

NEONATES QUESTIONNAIRES . 

Questionnaires for neonabes were designed to assess 5 

main causes: neonatal tetanus, pneunonia of the new born, b i r th  

t rama,  congenital defects and B cmjmsite group of causes t h a t  

were impossible t o  separate: ptX?IWtUPlty ahd low birth weighti 

II 
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the diagnosis of neonatal tetanus was made on the 

following c r i t e r i a :  

- death frun 3 t o  ilD days a f t e r  b i r t h  

- evidence of  tetanus symptans: refusal of the bmast,  te tanic  

crisis, r ic tus ,  infection of the ombilical cord. 

- no evidence of vaccine against tetanus. 

A good indication was also the fämily assent t o  a magical cause, 
ceìled "K&alass" in Sereer. The f a c t  that  tetanus is often ' 

attributed t o  magic created d i f f i cu l t i e s  i n  asking the question, 
and i n  several instances the investigators had to return t o  the 
family f o r  checking purposes. In these cases the frmily always 

agreed t o  describe the symptans more clearly the second time. 

Pneumonia of the new born was diagnosed frag 2 

- fever unt i l  death i ,  'e . .  

- symptans of pneumonia w i t h i n  a t  l ea s t  1 day prior t o  I. death, . 

such as: rapid breathing, difficult breáthing, palpitating : ' 

. -.  

nbstri 1 s. 
' .  1 

' Birth trauma and congenital defects Here assessed fm 
=; *Fj;;' I 

the mother's report  of the history of delivery and €he child 's  

aspect a f t e r  birth.  
* I 

. .  
. ' A .  . . -  . . "  ,.- . . , 

CHILDREN QUESTIONNAIRES 
I 

Children questionnaires wre designed t o  assess the 
role of a series of infectfous diseases tha t  &em bssimed to be 
important, mainly: diarrhoea, pnewnonia-bronchopneunoni a- 

bronchitis, measles, whooping cough, meningítfs, tetanus, 

malaria, epilepsy. Addi tfonal questions were directed ' Wards 
malnutrition. 

Diarrhoea and dysentery are probably tfie e a s i e s t  

category to determine. The main d i f f i cu l ty  in attributlllg a cBuse 
to  diarrhoeal diseases stays i n  eliminating the other possible 
causes that  can be associated w i t h  diarrhoea, such as malaria or 

measles. Cri ter ia  t ha t  were retained f o r  classifying diarrboea a s  

' I  S F  t-! , 
' the main cause were: 

* - L  + f  - evidence of abundant stools u n t i l  death 

c no evidence of other disease mentionned i n  Ute check * ,  list 

- signs of dehydration such as thirst, sunken eyes or suken 

fontanelles. 

I *  

- declaration of  diarrhoea , ."* r:.i t ,  i 

S L  

Pneumonia, bronchoprtemonia and bronchitis , diagnoses 

were based on #e evidence of fever un t i l  death' and o f  the . 
following symptans: rapid breathing, breathing like a little dog 

. . 

Prematurity and low b i r th  weight were assessed +ran 
either mother's repart of marked prematurity (taw nunber o f  wqeks 

of pregnancy), or  report  t h a t  the child was markedly ma11 or 

report  of cases of  twin bir ths  o r  t r iplets .  Deaths anong these 

children usually occured within 3 days a f t e r  birth' 

12 

d i f f i c u l t  breathing, palpitating nostr i ls ,  insuc th ,  acute 

cough: the symptan reported should have lasted a t  leasi 24 hours 

prior to  death t o  avoid confusion with signs of agony. 

' .  
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Measles deaths were also easy t o  determine since people 

recognize accurately the disease. Cri ter ia  were : 
- declaration of measles by the parents 

- death wi th in  6 weeks a f t e r  the beginning of the fever and rash. 

- evidence of an epidemic i n  the .village, or evidence of 

contamination outside of the village. 

- symptcms i n  the following sequence: fever, running nose, red 

eyes, rash s t a r t i ng  on the face, rash inside the mouth (Koplik 

spots),  rash a l l  over the body, peeling of the skin. 

- no evidence of excluding symptan, such as water i n  the plmples. 

Whooping cough is also eas i ly  recognized by the people. 
In addition t o  the declaration by the family, criteria here: 

- death during the period of cough (100 days a f t e r  the start) ' 

- evidence of an epidemic i n  the vil lage,  o r  evidence of 

contamination outside the village. 

- a t  l ea s t  long lasting cough together with symptms such as 

whoop, vomiting, red eyes, 

Malbria is one of the most d i f f i c u l t  disease to 

evaluate frcm this type of questionnaire. Criteria tha t  were used . 
were: ,.. 

- high fever w i t h  sweat or  chills 

- death wi th in  3 days a f t e r  the beginning of fever 

- no evidence of adequate prevention o r  treatment a t  least 12 

hours pr ior  t o  death, such as chloroquine or quinine. . 

14 

The' f a c t  that  the death occured t o  a healthy child and th& ., 8 t  

surprised the parents or t h a t  the death occured during the rainy 

season were considered as additional evidence, but were not taken 
as a cr i ter ia .  

Meningitis appeared t o  be more d i f f i c u l t  to a$sess than 

Ò t h e r  causes, probably because people tend t o  associate these 

signs t o  magic causes. Criteria f o r  the diagnosis wed!: 

- fever u n t i l  death' 

- evidence of symptans of meningitis: head bent backwards, arms 
and legs bent, swollen fontanelles. Typical cmui s ions ,  

headaches and photophobia were also used as additional evidence. 

Declaration of paramedical personnel was also considered 8s 

valuable. No case of meningitis has been diagnosed outside of the 

epidemics of 1983 and 1984. 

Epilepsy: like measles, epilepsy is well identified by 

people. Criteria to  at t r ibute  the death t o  this cause were : 

- declaration by the family . 
- symptans of epilepsy, usually the repbrt of a typical crisis by 

e ;  I the family. 

Evidence. of a treatment against  epilepsy was often a help f o r  

diagnosls, since l o s t  o f  the people had been treated pr ior  to 
death. 

Malnutrition. This diagnosis was ma& possible during 

the project because nutr i t ional  status was regularly assessed f o r  

a l l  children below the age of 5 years, and they were examined by 

15 
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a physiclan a t  the time of the nutri t ional assessment. However 

2thtt4questionnaire often gave good indications t h a t  the child had 
lost weight +during several weeks pr ior  t o  death. Death was 

ascribed t o  malnutrition i f  there were no evidence of acute 

diseases such as measles or whooping cough i n  the period required 

f o r  a t t r ibut ing the death t o  another cause (see below the coding 

of multiple causes). 

MATERNAL DEATHS 

Maternal deaths were devided into .two categories: ante- 

partum, ie during pregnancy and post-partum ie w i t h i n  6 weeks 

a f t e r  delivery, 

Questions concerning maternal deaths were directed 

towards identifying eclampsy, obstructed labor, severe bleeding, 

infections and pulmonary embolism. 

Eclampsy and .pre-eclampsy were identified frcm signs of 

hypertension tswollen legs, arms, body, face, trouble hearing) 

and from a typical crisis. In most cases these wmen had been 

seen by a physician during pregnancy and had received treatment 

for hypertension. Obstructed labor and severe bleeding were 
reported by the family. Deaths usually occured during o r  w i t h i n  3 

days a f t e r  delivery. Puerperal infections we= identified fran 

evidence of fever and usually bel ly-aches un t i l  death. Pulmonary 
embolism by sudden death fran no other cause, wi th  signs of 

violent  chest-acheS.In several instances it was. possible to get 

more accurate de t a i l s  f t ”  the heal th  center where they had been 

16 

brought. All maternal deaths were assessed wi th  the collaboration 

OF a special is t  working in  a nearby town hospital (Kaolak). 

OTHER ADULT DEATHS 

As shown below, adult  deaths aside fm matemal &a*s 

were the most d i f f i c u l t  t o  assess from the questionnaim. The 

only diseases tha t  were possible td assess with a reasonable 

degree of confidence were cholera, tuberculosis, fepros] 
epilepsy and accidents. 

Cholera is characterized with a dramatfb start d 
diarrhoea o r  vaniting, usually both occuring a t  the sane time. 

Sflptans required f o r  diagnosis were: abundent watery diarrhea 

(like r ice  water) o r  vomiting, without fever and obvious. sign’s O f  

dehydration. Death occurs within 3 deys and there is good 

evidence of contamination or  of an epidemic ( a l l  cholera deaths 

occurred i n  1985 end are not reported in  this study). 

Tuberculosis, leprosy and epilepsy have typical 

sjmptans; besides they l a s t  fo r  a long period and they s t r ike  

mostly among young adults who go t o  see the physician and receive 
addquate treatments. Evidence of these treatments such as ‘ 

prbscription o r  empty boxes o f  drugs are often the best 

indicators of the disease f o r  adults. 

i n  sane cases i t  was possible t o  ascribe death to 

cardiovascular diseases. B u t  as it will be explained below, u# 

distribution of causes of adu l t  deaths can not be considend as 

17 
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IMPORTANCE OF THE ENUMEMTUR AND OF THE RESPONDENT 

In remote places o f  developìng countries a constant 
obstacle t o  surveys and inquiries is how t o  c m u n i c a t e  w i t h  

people who have a different system of values. The choice and the 
training of enumerators is determinant f o r  the quality of the 
answers. Enumerators should be of the same ethnic group as the 

people who”are surveyed, if possible of the same vil lages or the 

same region, since words tha t  designate diseases o r  symptoms may 

vary frm place to place even within the same ethnic group. 

Enumerators a lso need to  be able t o  t ranslate  the answim i n  a 

more widely used language, usually a European language. 

Enumerators working a t  the Senegalese Project have a t  l ea s t  4 

years o f  secondary schooling, one of them has 7 years. They have 

received a spacial training f o r  this type of survey. Specie1 

attention has been devoted a t  the beginning t o  the translation o f  

answers given i n  Sereer. Enumerators are also asked to write down 

Sereers names o f  diseases as aften a s  posslble f o r  checklng 

purposes. T h e  training also involves the c l ea r  identification of 

morbid symptans as well as preparation i n  the approach t o  those 
who are surveyed, The relationship between the enunerator and the 

interviewee: is determinant f o r  the qual i ty  of the a n M r s .  In 
depth knowledge of the custans and taboos of the people under 

investigation is also required f o r  a good reporting. 

T k  choice of the respondent is as  important as the 

choice of the enumerator. In most cases when the death of a child 

18 
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1s to be investigated, the best respondent will be u# mother if 

she is al ive and present. When the mother 1s re luctant  to ansyeh, 

6r. absent o r  unable t o  anwer for a variety of rWsons, the 

f a the r  may give rel iable  answers. fn cases of child fosterage, Le 
when the child is not l iving w i t h  his parents, good answers can 

also been obtained fran the person who tak+s care of the child, 

usually the grand mother o r  the mother’s sister. Reports fran 

mothers are usually very detailed and accurate, especial ly  w b n  
the disease is identified by the people. Mothers notice wiul 

precision the symptoms t h a t  occur t o  a child a s  well as changes 

i n  the health s ta tus  t h a t  a r e  often not hoticeable to a foreign 

observer. Accurate and detailed reports of mothers are a valuable 

source o f  information when ba r t i e r s  of taboos and shyness are 
overcane. 

Deaths of adults are  far more.diff icul t  t o  investigate,  

since nobody peys as much at tent ion t o  others as a mother far 

her child. k o n g  adults,  maternal deaths appeared to -be the 
e a s i e s t  t o  investigate, since at.* time of rlelíveky wanen ape 

taken care of by other wanen of the f a i l y  and by t radi t ional  or 

modern midwives. ather wanen who have taken pa r t  i n  the delivery 

an? usually a re l iable  source of information #or maternal deaths. 

Other deaths of young adul ts  often r e s u l t  from long las t ing 

sicknesses; sick people may have visited a physician o r  a nurse 

and received t r e a W n t s .  Empty boxes of drugs and pmscriptions 

.are probably the best source of information, outside of diseases 

widely recognized by people, such as epilepsy, leprosy or 

. 
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cholera. The main problems i n  investigating deaths are w i t h  the 

elderly. Among the Sereer, old people who feel sick often hide 

&ir disease, they do not go t o  dispensaries, they refuse to  

take drugs and declare they want t o  die within the vil lage like 
t h e i r  ancestors. 

6 ” ’  

Table 1 indicates how important i s  the age effect on 

the quali ty of the reporting on causes o f  deaths. Among neonates 

information i s  obtained i n  97.0 % of the cases and a diagnosis 1s 

made i n  73.2 % of the reports. Among children 1 month to  5 years, 

96.8 % of questìonnaires are properly f i l led and diagnosis is 
possible fran the questionnaire in 78.5 % o f  the cases. Among 

children 5 to 14 years there were 97.6 % of proper report and a 
diagnosis was possible i n  47.5 % o f  cases only. For maternal 

mortaii ty questionnaires were always f î l ï e d  up and a diagnosis 

was possible i n  64.3 % of the cases. Among young adults, 15 t o  49 

years, questionnaires were ‘answered i n  74.5 % of t h e  cases, but  

diagnosis .was made i n  28.9 % of the cases. Among the elderly,  íe 
above 50 years of age, for both men and wmen 40.0 % of the 

questionnaires came back w i t h  no answer, and among those tha t  

were f i l l e d  up a probable cause of death was ascribed i n  onl!l 

21.6 % of the cases. 

* 

The choice of  the respondent alko has an impact on the 

quality of the answers. Respondents have been divided into two 

groups: c1,ose relat ives  and others, since there were no evldence 

of any difference among close relatives. Close relatives are 

defined as mother o r  father f o r  children or grand mother fsr . .  

foster children and as spouse‘, parents o r  children for adults, 

dejx?nding on their age. The quality o f  answers is always bet ter  

when close relatives have answered the questionnaire, whatevet 

the age a t  death ( table  2). Results are  s ta t fs icalky significant 
when a l l  age groups are considered together. Close relatives 
rarely refuse t o  give de ta i l s  on the deaih (6.7 %, against 25.4 I 

for other relatives) and on the average the questions are better 

answered, since a diagnosis has been made i n  69.8 % of cases 

against 50.3 I only when other re la t ives  have answered. 

DELAY IN ANSWERING 

?he delay i n  answering the questionnaires a lso bas an 

impact on the quality of the answers. People interviewed to0 

ear ly a f t e r  death may be more reluctant t o  t a lk  about ita On the 

other hand if the visit occurs too long after the event, people 

may have already forgotten sane of the details i n  the sequence of 

events tha t  are necessary for assessing the cause o f  death. The 

routine demographic survey i n  Niakhar Is done once a year only, 

and on the average deaths have been investigated 5.2 months 

a f t e r  the event. Table 3 indicates that’qual i ty  of the anSners 
riees vary s ignif icant ly  w i t h  the delay after deaths ” ,  The best 

period t o  ask the questions seems to  be between 3 and 9 months - 
a f t e r  death. beaths investigated toa early have a twofold hígher 

percentage of no answer (17.9) and a lower pet-centage of cause 

assessed (57.b %) than those investigated between 3 and 9 months 

(9.2 9h and 70.1 9 6 ) .  Deaths of children investigated more than 9 
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months a f t e r  were also more poorly reported: the questionnaire 

was not properly filled in 17.0 51, of cases, and a cause could be 
attributed i n  only 62.8 % of the cases. Differences between those 

interviewed 3 t o  9 months a f t e r  the death and the others an? 

s t a t i s t i c a l l y  s ignif icant  (PK0.05). 
. .  

CODING 

The questionnaires used in  this study are considered 

by the hauthors as being a minimun questionnaire f o r  assessing 

causes of deaths with a reasonable degree of confidence. H m v e r  

. they lead t o  more information than a single probable cause of 

death. They allow one t o  understand the sequence of the diseases 
I 

t h a t  resulted i n  the death of a child. For instance cases of 

measles followed by acute diarrheoa o r  pneumonia are usually well 

reported. This raises an important problem of coding answers*' Is 
the recorded death t o  be at t r ibuted t o  measles o r  to d ia r tboa?  

Does one need t o  code a l l  the diseases leading t o  death as 

recmended by WHO. 

In the p i l o t  study, we had prefered t o  follow exactly 

the sequence of morbid episodes t h a t  resulted into death. for 
instance, a sequence of measles followed by diarrhoea could be 

coded íis measles as the first disease and diarrhoea as the second 
disease, without g iv ing  t o  any disease a prior í ty  other than tbe 

sequence or&r. However, as shown below, the infomation on the 

exact sequence of diseases obtained frm this type of 

questionnaire is rather poor and furthermore, outside of  cmon 
* 
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sequences such a s  measles and diarrhoea, there were very scarce 
information on conditions other than the main cause. We then 
adopted l a t e r  a hierarchical classification of "probable main 

cause", "probable immediate cause" and "probable associated 

cause", The definit ion of  the "probable main cause" is not 

equivalent t o  tha t  of the underlying cause defined by WO; 

however both classifications appear as equivalent i n  many 

instances, since most cases are simply attr ibuted to me cause. 

This hierarchical c lass i f icat ion proved t o  be f a r  more useful1 

f a r  tabulations and also fo r  comparisons w i t h  other data, since 

only the main cause is usually published i n  mortality data. 

Selection rules fo r  considering the main cause, the 

immediate cause and the associated cause had t o  be adopted. This 

problem arises only w i t h  a small number of diseases, in. 

par t icular  measJes, whooping cough, diarrheoa and pneumonia. 'The 

main cause was coded measles when the death occured during the 6 

weeks a f t e r  the onset of  measles. The main cause was coded 

whooping cough when the death occumd during th 100 days of 

cough a f t e r  the onset of the disease, In case D f  double infection 

of measles and whobping cough, the first disease was coded as the 

main cause and the other as the inmediate cause. In  cases of 

diarrheoa or pneumonia as a complication of a disease, the 

emplication was coded as an imnedlate cause Of i t  lasted unt i l  
death o r  an associated cause if not. In cases of double infection 

w i t h  diarrhoea and pneumonia, the first disease t o  oecur was 

coded the main cause and the other as the imnediafe cause'. 
, 
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1 Walnutrition was coded as the main cause of  death if no main 

disease such as measles, whooping cough o r  other diseases of 

children was considered as the cause of death. Malnutrition could 

be considered as the main cause if  diarrheoa o r  pneunonia was the 

immediate cause. I f  another disease was cons'idered as the main 

cause, such as measles, malnutrition was considered as an 

associated cause. Measles was considered an associated cause if 

the death occured between 6 weeks and 6 months after the onset of 

the rash; Whooping cough, if the death occured betheen 100 days 

and 6 months a f t e r  the onset of the cough. Tetanus is coded as 

such f o r  umbilical te tanus ,  tetanus a f t e r  vaccination, 

circumcision or  a f t e r  a minor cut. In case of a more serious 

injury the accident is coded as the main cause and tetanus as an 

imnediate cause. Epilepsy is coded a s  the main cause even if  

death is caused by an accidsnt resul t ing fraìi epilepsy; i n  this 

case the accident is an immediate cause. Mental disorders are 

always considered as associated cause, never as a main cause. 

RESULTS . -  . .  
Depending upon the age a t  death and the type of 

questionnaire a nunber of causes were possible t o  be assessed 

w i t h  a reasonable degree of confidence. 

Among neonates, 26 deaths were attributed t o  neonatal . 
* tetanus, 32 t o  prematurity or hypotrophia, 10 t o  pneunonia of the 

new born and 2 t o  congenital defects. 140 analysis of imnediate 

cause was made. Associated causes were mostly due t o  the death o f  

the mother,' which often means the death of the child. I n  rural . 
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places orphans have l i t t l e  chances of survival. They can receive 

a$sistance form charitable organisations, which exist and are '  

efficient i n  the country b u t  i n  many cases the child has t o  

survive on cm milk  f o r  the first 4 weeks of life u n t i l  he might 

be breastfed by his grand mother o r  hi$ mother's sister. 

Among deaths of children less than 5 years of age, 032 

were attibuted t o  diarrhoea and 68 t g  pneumonia-bronchopneunonia- 

bronchitis, fran f a r  the two leading causes of deaths. 39 wen 

attributed t o  measles, 19 t o  whooping cough, 38 t o  malaria and 13 

to malnutrition. Among rarer  causes of deaths there we= 1 tase 

of food poisoning, 1 case of meningitis, 1 case of tetanus, 2 

cases .of septicemia, 3 cases of chicken pox, 2 cases of 

hepati t is ,  1 case o f  anemia, 2 cases of epilepsy, 1 case of l a t e  

effect of meningitis, 1 case of hydrocephalla and 1 case of 

intest inal  obstruction. In addition there were 2 aCCidehtS. 

Among deaths of children 5-14 years there were 4 cases 

of diarrhoea, 3 cases of meningitis, 1 case of measles, 6 cases 

of,makaria, 3 cases of pnemdnia and 2 accidents. 

6 out of the 14 mabrnal deaUls recorded were peksible 

to ascribe a cause directly fran the report in .the questionnaim. 

Furthennom, 7 also had been seen by a physician, 

deaths often occur i n  a hospital. 

Among ante-partun deaths I was an 

pregnancies hemorraghe, 1 was due t o  pe-eclamps 

%port from the family since 

since maternal 

extra-uteri ne 

a and I had no 

t occured outside of the village 
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*' "and the case was not found a t  the hospital. Among the 11 post- 

partum deaths 2 were due t o  pulmonary embolism, 2 t o  post-partun . 
hemorragia, 1 t o  placenta-praevia, 1 t o  eclampsy, 1 t o  post- 

par tm infection. and 1 t o  uterine fai lure .  

Among deaths of young adults, 2 were attributed t o  

tuberculosis,, 1 t o  septicemia, 2 t o  epilepsy, 2 t o  pneumonia, 1 

t o  nephrotic syndrane and 3 t o  accidents. 

Among the elderly only few probable causes o f  death 

were specified: I case o f  diarrhoea, 1 food poisoning, 4 

tuberculosis, . 1 leprosy, 1 septicemia, 1 hemiplegia, 3 

hyprtensive" heart  diseases, 1 myocardial infarction, 1 

intracerebral  haemorrhage, 4 pneumonia, 1 asthma. l n  addltfon 

there were 3 accidents, 

The analysis of immediate causes of death add only 

l i t t l e  to  knowledge of the main causes ( table  4). Diarrhtxa was 

found t o  be followed by pneunonia in  7 instances among 137 cases. 

Whooping cough was followed i n  5 instances by diarrhoea. i n  2 by 

pneunonia and i n  I case by measles. h o n g  40 cases of measles, 6 

were followed by diarrhwa, 3 by pneumonia and 1 by whooping 

cough. Malnutrition as a main cause was followed by diarrhoea i n  

3 cases and pneumonia i n  2 cases, among 13 deaths. l as t ,  

pneunonia-bronchitis was followed by diarrhoea i n  3 cases. All i n  

a l l ,  among 494 probable causes of death asiessed from the a 

questionnaire., only 50 ( I O  7,) have been added a probable 

imnediate cause of death. 
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Associated causes also added little t o  the main 

probable cause. Diarrhoea was associated i n  22 instances (1  w i t h  

whooping Cough, 9 with measles, 1 w i t h  malaria and 9 with  

pneumonia), Malnutrition was also found often associated to other 
causes of death: i n  Il cases w i t h  diarrhoea, i n  1 case w i t h  

whooping cough and i n  1 case w i t h  pneumonia. In this project, the 

main interest  of using assocfatèd causes remains Sor mt?asles, 
whooping cough and malnutrition, since i t  allows one t o  evaluate 

the la te  effects  of those diseases on mortality which are 
routinely recorded. The f a c t  t ha t  the child has had an history of 

chronic diarihoea is more d i f f i c u l t  t o  interprete since them is 

no record o r  this disease i n  the population as a whole. However 

it {houid be noted t h a t  many cases of deaths associated nith 

several diseases o r  symptans have resulted i n  an 9 " t i n e d "  

cause. 

DISCUSSlON 

This type of standardised questionnairi? has, an 
advantage on unstructured interviews. it  does not require a well 

quasified physician for conducting the interviews as it is done 

in  some research projects. The expertise of a physician i5 

required only f o r  the reading of the f i l led questionnaire end for 
checking în the field when needed. 

Another interest of this type of questionnaire is t0 

. produce some kind of evidence f o r  assessing caÛses of death. In 
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-r &howing causes of deaths there are i n  f a c t  several levels of 

evidence. A f i rs t  step is the declaration of the family. A second 

step i s  the use of a systematic questionnaire aiming a t  assessing 

a probable cause. A t h i r d  step is a cl inical  exmination by a 

physician prior t o  death. A fourth s t ep  is an in depth study of 

the case prior t o  death, w i t h  biochemical examinations. A fifth 

and ultimate step is the necropsy, which is probably ttte sole 

rigorous way of assessing causes of death. 

I n  developing countries mortality surveys often record 

causes t h a t  people are able t o  identify, such as diarrhoea or  

measles and causes t h a t  they may learn a t  a health center when 

the p r s o n  has been brought there, tetanus o r  meningitis f o r  

instance. Although this record may be sanetimes of  interest, it 

is often of a poor r e l i a b i l i t y  since categories used by people do 

not necessarily coincide w i t h  modern categories. Furthermore, 

since there is no systematic attempt t o  analyse deaths, many 
causes end-up not declared and results may be strongly biased a t  

a s t a t i s t i c a l  level, even though the causes of deaths tha t  are 
recorded tire properly assessed. 

9 

However, since most of probable causes o f  death rely on 

the recognition of the disease by the f m i l y  i t  is important to 

show t h a t  the questionnaire has improved the quality of the 

answers. Table 6 indicates the correspondences between most 

canmon causes of neonatal deaths as they are decIal.ed by the 
family and probable causes assessed fran the questionnalre. Sane 

diseases appear as r e l a t ive ly  well reported and o t h e n  f a r  from 
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being usefull. Neonatal tetanus appears as vepy pmr ly  reported 

by families, mostly because people ascribe i t  to a magical cause. 

Prematurity. low b i r th  weight-hypotrophia coincide more closely: 

27 cases out of 32 accepted as such; but  9 cases have been 
at t r ibuted to  other causes. Chestache also apwars as linked 

w i t h  pneumonia, bu t  only 5 out of 10 cases do coincide, 

For children less than 5 years of age [table 71, 

diarrhoea appears as re la t ively well reported by people (117 but 

6f 132 cases]. Probable diagnosis of measles and whooping coClgh 

are by def ini t ion closely linked to  spontaneous reports of 

parents since the probable cause assessed fran the questionnaire 

relies upon parents declaration of th6 disease. Discrepancies 

occur mostly fran a confusion between main and immediate cause 

and sometimes fm a poor reporting (cough or c r h s  f o r  

pertussis,  fever f o r  measles whereas the same people are able t o  
report  exactly the disease when more questions are asked). Cbugh, 

chest-aches and cold along w i t h  malaria-fever-hot body are the 

most confuse categories where the benefits of the questionnaire 

are the greatest. Malaria would have been mis-diagnosed in 70 % 

bf cases and pneumonia-bronchitis i n  30 % of .cases, if only 

spontaneous reports of the family had been taken as such. O f  

course accidents are consistently reported in both * cases. The 
case of meningitis among children lestî than 5 year3 would have 

been missed, but t h i s  is not true for older children here a l l  

cases of death fran meningitis had been properly reported for by 
the family. 
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If correspondences can be established fo r  children 

diseases, l i t t l e  can been done f o r  adults, due t o  the poor 

performance of the questionnaire. With respect t o  maternal death 
no comparison were done since relat ives  do not analyse these 
deaths. 

. I t  should also be noted t h a t  a problem o f  translation 

can often .complicate a comparison between what people say and 

what is  l a t e r  analysed. Causes recorded by the enumerator Were 

translated into French and not always w i t h  accuracy. For instance 

cases of epilepsy were properly reported by the family but 

enumerators had written ltcriseslq on the questionnaire, a s  they 

would have done fo r  another word used by people t o  designate 

other types of convulsions, due t o  hyprthermia, malaria or t o  

other causes. 6 

Epidemiological evidence added a I ó t  t o  the accuracy of 

determining probable causes of death. T h i s  was particularly true 
for measles and whooping cough. Results from Machakos inBJcate 

tha t  tuberculosis can be identified as a cause of  death for 

children iess than 5 years old when longitudinal data on 

morbidity are recorded. This  also seemed t o  be the case in an on4 

gofng survey of morbidity i n  Senegal (unpublished). 

, I t  can be argued tha t  little r e l i a b i l i t y  *can be 

obtained frcm people w i t h  no modern education. This  does not 

proved t o  be the case fm this investigation or a t  least this 

d i f f i cu l ty  should not be overestimated. Most of the reports 
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obtafned f n  this survey are consistent and resul ts  are slmiiar b 
those found by other more i n  depth surveys. When a cause cwid 
not be assessed fran a properly filled questionnaire it waS 

usually because a ser ies  of complex symptans were indicating 

either a disease not identifiable {several diagnoses possible) or 
ti series of  diseases tha t  were ta complex t o  be properly assessed. 

The r?ading and the inbrprr?tatfon of the questionnaire 

involves subjectivity and judgement. Although thew were strict 
guidelines, questionnaires analysed by two different pêrsons end- 

up sometimes with different diagnosis which lead t o  an 

"unde te nn i rle d cause 'l. 

I t  would be extremely valuable to compare results bf 

such a study w i t h  necropsies. There would obviously be cer tain 

discrepancies, a t  l ea s t  because cl inical  signs do not afwty6 

.' . garantm the disease. However, Ven Ginnekeri and Muller (1984) 

fbund t h a t  c l inical  signs were a t  least ' a s  good as mbst 

sophi s t i c a b d  biochemical examinations for measles and whoopi rig 

cough. On the other hanti, whatever the discrepancies, th6 

dist r ibut ion of the deaths according t o  main probable causes wfil 

st i l l  have a value. In a study of deaths over time, or before and 

after intervention or between control and Intervention areas, if 

the Sme questionnaire is  used, differences i n  the distribution 

of probable causes of deeths will give clues for evaluating the 

causes associated w i t h  differences. 

b 

, I '  

' 
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CONCLÙSION 
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The resul ts  of retrospective in&wiews recorded w i t h  a 

standardized questionnaire i n  rural West Africa suggest t h a t  

very valuable information can be gathered wi th  a simple 

methodology and adeql;ately trained enumerators. Physicians are 

ne&d ..only for  the reading of the questionnaires an3 . the 

assessment of "prob6ble causes of death". 

Results of suweys over 2 years on a populiition of 

23000 people iridicate tha t  deaths o f  neonates, deaths o f  children 

beiow the aga of 5 years 2s we11 as maternal deaths can be 

assessed w i t h  a reasonable degree of confidence. Deaths of older 

children and young adults are m o ~  d i f f i c u l t  t o  assess; txports 

on deaThs of the e!derly wem too poor t o  be of s t a t i s t i c a l  

significsnce. 

For a l l  ages combined, 87.7 Un of questionnaires wera 

properly f i l l e d  up and a cause could be identified i n  64.9 X of  

those cases. The rspor-l and the assessment was Set ter  for  

neonate, young ch i ld rm and maternal deaths. The quality of 

answers was better when close relatives answered the 

quistionnaire and w k n  the interview took place not  too e w l y  clnd 

not too l a& a f t e r  death; the optimal delay seemed t o  be between 

3 and 9 months after the death. 

Among the causes of deaths t h a t  were idantified frm 
the questionnaires, the most c m o n  were: diarrhoea and 

dysentery, pneumoni a-broncho-pneumonia-bronchi t i  s, malaria, 
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measles, whooping cough, malnutrition, tenatus and a cufiP0Stt.e 

category of prematurity-low bir th  weight-hypotmphis f o r  

neonates. Among other infectious diseases, wet% " identified 

meningitis, septicemia, chickenpox, hepat i t is ,  tuberculosis and 

leprosy. Among other diseases, outside of  maternal deaths, 

epllepsy, hemiplegia, hypertension, myocardial ínfarction, 

intracerebral hemorraghe, asthna and anemfa. I t  should be noted 

t h a t  sane of these causes have been assessed fm physicians and 

found e i the r  in health center regis ters  or frcm prescriptions 

records. 

A classif icat ion o f  causes into "probable main cause", 
"probable imnedfate cause" and 8'probable associated cause" added 

only l i t t le  information to the general pietire.  Major 

associations were among diarrhoea, pneunonia, measles, whooping 

cough and malnutri tion. 

Although the r e l i a b i l i t y  of t h i s  approath can always be 

questionned in. a conteXt a low modern education countries, 

results sedm t o  be consistent w i t h  other investigations. The use 
of a siandardired questfonnaíre allows one t o  give a t  l e a s t  

arguments f o r  the assessment of probable causes of deaths. A t  the 

same time i t  indicates the limits of the approach which are 
w i t h i n  the llmits o f  the list of causes under Investigation. 
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Probable Cause No % % 
Cause ’ Undeterm. Answer All No quest 
Specified fran quest. answer spec. 

Neonates 71 26 3 tu0 3‘0 73*2 
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Early Deaths in  Rural Senegal. Paper presented a t  the-IUSSP Children ( 5  328 90 14 432 3.2 78.5 
seminar on micro-approaches, Canberra, 3-7 September 1984. 
To be published in  the proceedings. Children 5-14 19 21 1 41 2.4 47.5 
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. w ( 3  Tebble 2 : Qual i ty  of answers according to the  respondant, t he  age 
E t  death and the  type of questionnaire,  Niakhar, 83-84 

Probable Probable No 56 x 
Cause Cause Answer All No Causes 
Specified Undetermined AhSWr Specified 

NtORXTE 

Mother , Father 

Other relatives 

. Grand-mother 

Mother-Father 
Grand-mother 

Other r e l a t i v e s  

Mother- F a the  r 
Grand-mother 

Other r e1  a t i v e s  

Mother, spouse 

Other r e l a t i v e  

Spouse, p a m n t s -  

Other re latf  ves 

Spouse, ch i  ldren 

O the r re 1 a ti  ves 
,e. 

55 

16 

280 

48 

15 

4 

5 

4 

7 

4 

8 

14 

Closest r e l a t i v e  370 

Other relatives 90 
.I 

25 O 80 

1 3 20 

. CHILDREN 0-5 . 
74 8 36 2 

16 6 70 

CHILDREN 5-14 * 

14 O 29 

7 1 12 

MATERNAL DEATHS . 

2 O 7 

3 O 7 

’ ADULTS 15-49 ’ 

10 5 22 

17 8 29 
- 

*- ADULTS 50 + ; 
35 25 68 

45 43 102 

- ALL . 

’ 

160 38 568 

89 61 240 

0.0 

15.0 

2.2 

8.6 

0.0 

8.3 

0.0 

0.0 

22.7 

27.6 * 

36.8 

42,2 

6.7 

25.4 

68.8 

94.1 

90.2 

72.7 

61.7 

36.4 

71.4 

57.1 

* 41. I 

19.0 

18.6 , 

23.7 

69.8 

50.3 

Table 3 : Qual i ty  of answers according t o  the delay b e b e n  death 
and interview, Niakhar, 1983-1984. 

Probable Probable No x % 
Cause Cause Answer A l l  No Causes 
Specified Undetermined Answer Specified 

4 3  months 1 TO 80 40 230 17.9 57.9 

3-5 months 185 79 27 292 9.2 70.1 

6-8 months 116 61 16 193 8.3 65.5 ’ 

a i l  460 249 99 ’ 808 12.3 64.9 . 

):9 months 49 29 16 94 17.0 62.8 

. .  

. . .. 
’I , 



Table 4 : Deaths according t o  main probable cause and probable 
yi) lit  u' immedfate cause, Niakhar, 1983-1984 

Probable ihnediate cause 
Main 
Probable 
Cause Diarrhoea Pneumonia Other- NOW a l  1 

spec i f ied  

Diarrhroea O 3 1 129 137 

Whoop.cough - "  5 2 1 11 19 

Meningitis  O O O 4 4 

Measles 6 3 1 30 ao 
Mal ar ia  O O O 44 44 

Other Infec t .  2 O O 17 19 

Malnutri t ion 3 2 2 6 13 

Pneumonia-8r 3 O O 74 77 

Maternai O O 1 13 14 

Neonatal O O D 100 100 

Other spec. * o  . O 1 16 13 

Accident - O O 3 7 10 

Undetermined 6 O 1 21 1 218 

No answer O O O 96 ' 96 

A I  I a f4 t 1  756 808 

38 

Table 5 : h a t h s  according to  main probable cause and probable 
associated cause, Niakhar, 1983-1984 

Probable assoc ia ted  causes 

Probable Diarr whoop measles malnu- other None ' all 
Cause -hoea cough trltion spec. 

Diarrhroea O 2 7 11 5 112 137 

Whoop.cough 1 O O 1 o 17 19 

Meningitis O O O O o 4 4 

Measles 9 O O O O 31 40 

Malaria 1 O 1 O o 42 44 

Other infect.  O O 1 1 1 16 19 

Malnutrition 1 o . o  o .  3 * B  13 

Pneunonia-Br 9 O 1 1 1 65 77 

Maternal P O O O 1 13 14 

Neonatal O O O O 2 98 IDO 

Other spec. O O t ' 1  1 14 17 

Accident O O O O 1 9 18- * 

Undetermined 1 1 O 0 5 211 218 

Mo answer O O O O 4 92 96 

A l  1 22 3 11 t5  24 733 808 

? .  



If 

Table 7 : Deaths of children1 month t o  5 pars accordlng ta €.he 
e @2’ main probable cause and the cause declared by the 

e family, Niakhar, 1983-84, 
L 

Cause declared by the family . Table 6 : Neonatal deaths according to main probable cause and 
the cause declared by the family. 

. Cause declared by the family dent onn All 
Main 
Probable 
Cause Chest whoop fevers tetanus Premature Other Unknown All Diarrhoea 117 1 O 2 O O O 2 5 O 5 132 -ache cough Low weight 

Congenital O 
Meningitis O O O O O O 1 O O O O 1 de fe c ts 

8 O O 1 3 0  O O O O O O 39 

1 1  O 2 1  O O 1 2 0  2 0  1 3 8  

3 0 0 0 0 0 3 0 2 0 1 ~  9 

Malnutrition 2 O O 2 O O O 3 5 0 1 13 

Pneumonia-br 5 P O 21 O 1 4 O 6 O 2 68 

0 0 0 0 0 0 2 ~ 3 0 1 7  

Accidents O O O O O O O O 6 . 2  O 2 

Other spec. O 

Undetermined 2 

Noanswer 5 O O 1 O O O O 0 .  O 8 14 

152 41 13 72 31 3 33 8 49 2 432 
.a 
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SCIEHr IFXC S T U D Y  OF POPULA 
nm . 

' I l S T L T U T E  OF S T A T I S T I C S  
UHIVETtSITY OF S I E H A  , 

UHIOH I H T E R C A T I U H A L E  POUll L ' E T U D E  
SCIEHTIFIQUE OE Ln POPULATIOH 

ET 
IHSTXTUT D E  STRTISTIfJUE 
U H I V E R S I I E  D E  SIEHHE' 

ASSESSING PROBABLE CAUSES OF 'DEATHS USING A 

STkNDARDlZED (&!ESTIONNAIRE 

A study i n  Rural Senegal 

COHHITTEE OH COHPARATÏVËHOR~ALITY CIIAI~GES 
COHHISSXOH 5UR L I A H A L Y S E  COHPAnEE LES CllnRGEHEHTS DE LA RORTALITE 

S E H I H A R  OH COltPARATXVE STUDIES OF HORThLITY A H 0  HORBXDITY: 
OLD A H 0  HEW APPROACIIES TO H E A S U n E H E i l l  AND A N A L Y S I S  

S E H I N A I R E  SUR LES E T U D E S  COHPAREES D E  LA R O n T A L I T E  ET DE l n  H O R U I D I T E :  
ANCIEHNES' EY' NOUVELLES APPROCIIES DE RESURES ET DIAHINYSE 
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