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ABSTRACT

A stutly has been conducted in rural Senepal (Niakhar) '
on 808 deaths of all ages. Probable cauSes of death . ha}v‘e,, been
assessed using a standardized questionnaire and ;wei.l‘,A trained
emmerators. Physiclans are needed only for the reading of . ‘the

questionnaires and the assessment of "probable causes of death”,

Results of a survey over 2 years in a mpulétion of
23000 people indicate that deaths of meonates, deaths of chiidren
below the age of 5 years as well as maternal deaths ~¢ah be
assessed & probable cause with a reasonable degree of-tbnfidenc'e{'
Deaths of older children and young adults are more difficult to v
assess: reports on deaths of the elderly viere too poor 16 be :of .

“ - statistical significance. The quality of answers was bettér Whén"‘

close relatives answered the questionnaire and when the inherview

- took ~place not too early and not too iate after death; the

optimal delay seemed to be between 3 and 9 months after the.'

- death, A ¢lassification of caules into “probable main cause“ .

- k"probable immediate cause® and "pmbable assoclated catise" added '

: nly little inrormation to the gereral pictive; A,




o Mo(tality remains high in many developing countries.
According to the US Bureau of Census, some 73 countrigs around
the world appear to have a life expectancy below 60 years '(1984
figures). Mortality is especially high in the rural areas of
these countries where the coverade 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 or
Latin Americé. In fact vital registration is virtually non
exi;tent in many places and official statistics are often
unreliable. This lack of information has important implications
for policy since a better knowledge of causes of death can help
to direct treatments towards young children and their mothers who
most need them. A better knowledgs of causes of death can also
help evaluating the impact of programmes directed towards
reducing mortality. Since no other source of information is
currently available in remote places, ways for improving the
knowledge of the health status of people of low income countries

.

seems to be an Important research issue.

Theére have been several attempts to improve the»quallty

and the quantity of information on causes of death in pldces

where no reliable system of registration is available. Biraud

(1954) proposes to use symptoms to help the recording and the
assessment of possible diagnoses of death. Biraud suggested to
train non medicpl personnel to record at least: \
- sex and age at death B

- cicumstances of the death (accidents, violence, sickness)

- main symptoms, thelr locallzation and duration.

- epidemic diseases prevalent.

iraud’ aim was to obtain "community diagnoses® _pqs§§§ly

- gathered by civil servants. With a prior knnwlnge_‘nf. the

country, of 1its customs and its pathology, te estimgteﬂ that
iﬁportant information on causes of death could be gathered »1:!1!{; ‘
way. Biraud's questionnaire was simple. His app_roach was forusing
on adults rather than on children whereas more than 50 % of

~deaths .occur below age 5 years.in most areas of tr‘cpical

countries. 30 years later one has to recognize that littlé "hes
bean achieved to have efficient systems of recording deaths or to
improve the assessment of causes of deaths in 'devélspi.ng

countries,

¥HO has documented ways of improving the lay rgpnrting
on causes of death and morbidfty (WHO, 1978). This doctment
provides a cornprehensive list of 123 disease plus 2 .gxier.g_:al

” causes and health services. Directed fowards hgalthfpef;fﬁqgi-gt
i appedrs unfortunately as poorly adapiated .for,tgseargg 4 1nﬂ;e
' field. The diseases are assured to be specified From alist‘of

symptom associations susceptible of'recognition by primgggéﬁgglth
services persorinel. Some important diseases, like measles, - are

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

reliability. They are many diseases listed that are  of yoor
statistital value. Furthernore, the mlnimal mortality list groups

together meas!es and chikenpox which cén be easily separated wlﬂa

value and it does not have categories for neonatal deaths, in




particular neonatal tetanus, a very frequent c¢ause of death. Last

they do not provide systematic ways of interviewing people on

causes of recent deaths,

%

T;IIS need for more standardized procedures 15
particularly acute for researchers involded in projects on
maternal and child health in rural ‘places of developing
countries. Other projects in developing countries have mlied
either on ‘the report of the family, as in Bangladesh {D'Souza,
1981) or on a constant involvment of a medical team in the field,

as. in Guatemala (Mata, 1978) or jn the Gambia (McGregor, 1976) or

a combination of both as in Kenya (Van Ginneken and Muller, .

1984). The authors of this article are in fact two of the
investigators of a research on the relationship between
nutritional status and mortality of children age D to 5 years.

The project 1s based on a comprehensive record of demographic

events in a pobulation of about 23000 people in rura] Senegal |

(Niakhar) (Garenne, 1984). The assessment of causes of death In
this population is of great importance for analysing the - risk
factors associated with nutritional status in relation with

pathology.

The questionnaires devised for this study benefited
from the experience of other researchers working in similar

vconditions.' Two questionnaires for general and neonatal causes

elaborated at 1CDDR,B Bangladesh by Susan Zimick! as well as- the

RAMOS questionnaire for maternal mortality used by FHI (Family

$

A

Health International) have been of great help at the beginning of

this study. Four draft questionnaires have been tested on more
than 200 cases among people living in the rural areas of Sine
Saloum in Senegal prior to the adpption of the final- version of
the questionnaire that is discussed below. o

THE APPROACH

According to WHO guidelines, causes of death éne
defined as "all those diseases, morbid conditions or injuries
which either resulted in or contributed to death and the
circumstances of the accident or violence which produced ény such
fnjuries" (WHO, 1975, p. 763). This definition includes all the
complex processes through which the patient goes prior to death.

Of course it is out of question to analyse all these processes

‘through rétrospectlve Ainterview of people and only carefull

bn'et:ropsies conducted by well trained people can allow ome- 1o
assess . scientifically all the causes of death. The 1CD

classification of causes of death includes some 931 categories (3 -

digits codes, not counting E and V codes) and for each death

* ‘there can be 3 to 4 “"diseases or morbid conc‘!iti'nnsiorf “Anjuries®
which makes an enormous amount of possibilities for the coding of

. exact causes of death,

However, in high mortality populations a very small
number of diseases account for a very large number of deaths and
furthermore, most of them are simple infectious diseases, usually

caused by one or few pathogenic agerits. Hehce an important amount




of Information on mortality can be gathered if it is possible to
¢

populations, especially for children deaths, the most common
causes of deaths are infectious, with typical clinical signs that
- people are able to notice. For instance main killers of children
in Senééal are diarrhoea and pneumonia-bronchopneumonia-
bronchitis whose symptoms are fairly easy to describe, As these
two diseases already account for half of the deaths of c¢hildren
between 1 month and 5 years of age, the possibility of
identifying them appears as exiremely valuable, o

The approach to the constructing of a questionnaire for

' assessing causes of deaths from lay reporting is first to 1ist a
series of causes that are likely to occur frequently in the
population. This will be done for various groups of'age and sex.
Then, a series of symptoms associated with each of the common
causes 1is elaborated. Symptoms to be kept for the study have to
be sufficiently specific to pinpoint a probable cause as uéll as
to exclude the other possible causes already listed. This
approach. allows one to elaborate a classification of probable
causes o; deaths with a category of "unde;ermined" ithat are
assumed to be different from the:specified causes. This aspect is
of particular importance for the validity of the classification.
As it will be seen below the ﬁuestionnaire produces more
information than expected, -sometimes from additional -evidence
provided by health personnel. These diseases can bé‘either rare

diseases or more freguent ones that were considered as impossible

tackle these most common causes. And in fact in high mortality

to be identified from retrospective interviews, They should not
be included in the final results since their statistical value is °
questionable. This is the case for instance for tuberculosis
which can sometimes be identified from the questionnaire but

which is likely to be missed in a retrospactive investigation.

0f course, this type of questionnaire is dzpending on
the ability and willingnass of paople to.télk about recent deaths
in their families. In various ethnic groups in Africa for
instance this investigation is extremely difficult dus to taboos
on speaking about deaths. Furthermore some gethnic groups do use
classifications of symptoms that are far away from those of
westerners and it is sometimes difficult to havé peoplé make a
distinction between similar symptoms that they - consider as
equivalent. Our experience in Sine-Saloum however, as well as the
experfence of others in various countries indicates that a large

body of information can be gathered this way in many instances.

THE QUESTIONNAIRE

Tha main gyide to the elaboration of the qugstionpaire
thaf has been developped in Sensgal has been to make use.of all
the information available that can be relevant for assessing the
probable cause of dsath:

- the age at death, particularly important for neonatgs.
- the duration of illbess, at least needed for standardization of

the coding and also relevant for many causes such as malaria or

maternal deaths.




—(the symptoms, that are the basis for the diagnosis.’

- the history of the disease. This part is particularly ri¢h in
information, although vrarely sufflcignt for diagnosis; it
summarizes the main symptoms that have struck the family ‘s

attention and gives the sequence of the events between the first

symptom and the death. In addition, this open question often

gives some evidence of contamination for communicable diseases.

- the treatments. This also appeared to be important to assess

causes such as malaria, For instance cases of acute fever for no

other causes among children who took quinine or chlorpguine cnuld
not be attributed to malaria. ”

~ any evidence of contamination. This can be a determining factor
for assessing causes of deaths from communicable diseases such as
measies, whooping cough or cholera. In Some cases symptoms are
not always as tlear as it is required for diagnosis, but clear
evidence of contamination plus one or a few symptoms can make the

decision to assess a probable cause of death.

“Since symptoms selected for diagnosis §trong4g_ vary
according to the type of disease under investigation, ' 4 types of
questionnaires have been devised: , ; o
- neonates, f.e. children who died within the fir#t 4 wéeks of
1ife. | _ o
~ children, i.e. children who died between 28 days and 14‘years.
- maternal deaths, 1i.e. women who died within the first 6 weeks

after delivery.
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= other adult deaths, for men or women above 15 years of age,
outside of maternal deaths. '

For convenience maternal deaths 'questionnaires were
included 1into the adult questionnaire for women -and men

questionnaires were printed separately.

All of the 4 types of questionnaires have the same
structure: A o
- a first page, with all the information to be coded including
identification, age. sex, the respondent the date of death,
place of death, a sumary of the treatments, the cause_» the
family thought to be responsible for the death. A separéi:e part
{s for final assessment of probable causes of death. .
< the history of the diseases leading to death and the treajments
- a list of main symptoms or conditions. For each symptom follows
a series of questions related to this symptom,. !ncluﬂing the

- duration of illness, date of beginning and end; . the treatments

for this symptom. These questions are asked only- ﬁ’ the symptun

is present.
- other symptoms or cdnditions that may add usefuli infnmatlon,
as well as chronic diseases and other regulad trea{mehtS. ‘ '
- a chek list for establishing the diagnosis, '
NEONATES QUESTIONNAIRES - _
Questionnaires for neonates were designed to assess 5

main causes: neonatal tetanus, ' pneunonia of the new born, birth

. trauma, congenital defects and a composite group of causes .that

vere impossible to separate: prematurity and low birth weight.

3
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The diagnosis~ of neonatal tetanus was made on the
following criteria: : o -
- death from 3 to 20 days after birth ,

- evidence of tetanus symptoms: refusal of the bmeast, tetanic
cris!s, rictus infection of the ombilical cord .'

. - ho evidence of vaccine against tetanus. '

A good indication was also the family assent to a magical cause,
celled "Kulalass" in Sereer. The fact ’gﬁat tetanus ‘_ is often

- attributed to magic created difficulties in asking the question,

and in several instances the investigators had to rétumv'to fhe

family A‘for checking purposes. In these cases the family always
agreed to describe the symptoms more clearly the second time.

Pnetmonia of the new born was diagnosed from @
- fever ljntil death R
- symptoms of pneumonia within at least 1 day prior to - death,

such as: rapid breathing, difficult bresthing, . palpitating - -

nostrils.

t Birth trauma and congenital defects ivere asses_sed from
the mother's report of the history of delivery and the child's
aspect after birth. o

i

Prematurity and low birth weight were assessed from
either mother's report of marked prematurity {low number of weeks
of pregnancy), or report that the child was markedly ~small. or
report of cases of twin births or triplets. Deaths smong these
children isually occured within 3 days after birth. : |
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"the main cause vere:;

* - pvidence of abundant stools until death

i

CHILDREN QUESTIONNAIRES

Children questionnaires were designed to assess - the
role of a series of infectious diseases that were assmned to be
fmportant,  mainly: diarrhoea, pneununia-bronchopqeunpnia-
bronchitis, measles, whooping cough, men!ngit;s, totanus,
malaria, epilepsy. Additional guestions were directed towards
malnutrition, | 4 -

Diarrhoea and dysentery are probsbly the easiest
category to determine. The main difficulty in attributing a cause
to diarrhoeal diseases stays in eliminating the other “possible
causes that can be associated with diarrhoea, such as malaria or
measles. Criteria that were retained for class!fying diarrhoea as

N
- declaration of diarrhoea

[ S
» FOOE R R irgf

t

- No evidence of other disease mentionned in the check l!st

- signs of dehydration such as thlrst. sunken eyes or sul;en

fontanelles. o
Pneumonia, bronchopneumonia and bronchitls diagnoses
were based on the evidence of fever until death and of the
following symptoms: rvapid bmathlng. breathing like a little dog
difficult breathing, palpitating nostrils, insuction, acute

'cough; the symptom reported should have lasted at leaét A hours

prior to death to avoid confusion with signs of agony.' _
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Measles deaths were also easy to determine since people .

recognize accurately the disease. Criteria were :

- declaration of measles by the paréents

~ death within 6 weeks after the beginning of the fever and rash.
- avidence of an epidemic in the wvillage, or evidence of

contamination outside of the villags.

- symptoms in the following sequence: fever, running nose, red

eyes, rash siarting on the face, rash inside the mouth (Ko_plik.'

spots), rash all over the body, peéling of the skin.
- no evidence of excluding symptom, such as water in the pimples.

Whooping cough 1s also easily recognized by the people,
In addition to the declaration by the family, criteria Were: .
- death during the period of cough (100 days after the start)

- evidence of" an epidemic in the village, or evidencé of .

contamination outside the village.

- at least long lasting cough together with symptoms ‘such as

whoop, vomiting, red eyes.

Malaria is one of the most difficult disease to

evaluate from this type of gquestionnaire. Criteria that were used -

were: ‘-
- hlgh fever with sweat or chills
- death within 3 days after the begmning of Tever

- no evidence of adequate prevention or treatment at least 12

hours prior to déath, such as chloroquine or quinine.

14
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The fact that the death occured to & healthy child and that ‘it
surprised the parents or that the death occured during the rainy
season were considered as additional evidence, but were not 'i:aken

as a criteria.

Meningitis appeared to be more difficult to assess than
other causes, probably because people tend to associate these
signs to magic causes. Criteria for the diagnosis weré: '

1

- fever until death

- evidence of symptoms of meningitis: head bent backwards, arms

and legs bent, swollen fontanelles. Typical convuisions,
headaches and photophobia were also used as additional evidence.

Declaration of paramedical porsonnel was also considered as
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 attribute the death to this cause were :
- declaration by the family ' 4 '
- symptoms. of epilepsy, usually the report of a typical .crisis by
the family. ' C ' - ,»
Evidence - of a treatment against epilepsy was often a " help for
diagnosis, since fost of the people hl;d been treated prior to
death. .

Malnutrition. This diagnosis was made pdsstbie during
the project because nutritional status was regularly assgssed for
all children below the age of 5 years, and they were examined by

15
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a physiciar; at the time of the nutritional assessment. However
« ~the<questionnaire often gave good indications that the child had
lost weight ,during several weeks prior to death. Death was
ascribed to malnutrition if there were no evidence of acute
diseases such as measles or whooping cough in the'perind required
for attributing the death to another cause (see below the coding

of multiple causes).
MATERNAL DEATHS

Maternal deaths were devided into iwo categories: ante-
partun, ie during pregnhancy and post-partum fe within 6 weeks

after delivery.

Questions concerning maternal deaths were divected
towards identifying eclampsy, obstructed labor, severe bleeding,

infections and pulmonary embolism.

Eclampsy and .pre-eclampsy were identified from signs of
hypertension (swollen legs, arms, body, face, trouble hearing)
and from a typical crisis. In most cases these women had been
seen by a 'physician fluring pregnancy and had received treatment
fbr hypertension, Obstructed labor and severe bleeding were
reported by the family. Deaths usually occured during or within 3
days after delivery. Puerperal infections were identified from
evidence of "fever and usually belly-aches until death. Pulmonary
embolism by .‘sudden death from no other cause, with signs of
violent chest-achas.In several instances it was'possible to 'get
more accurate details from the health center where they had been

16

brought. All maternal deaths were assessed with the collaborat!?ﬂ
of a specialist working in a nearby town hospital (Keolak).

OTHER ADULT DEATHS

As shown below, adult deaths aside from maternal deaths
were the most difficult to assess from the questionnaires, the
only diseases that were possible to assess with a masqnable

degree of confidence were cholera, tuberculosis, ieprosy

' epilepsy and accidents.

Cholera is characterfzed with a dramatic sta_rt of
diarrhoea or vomiting, usually both occuring at the same time.

Symptoms required for diagnosis were: abundent watery diarrhea

{1ike rice water) or vomiting, without fever and obvious. signs of

dehydfation. Death occurs within 3 days and there ' is good
evidence of contamination or of an epidemic {all cholera deaths
occurred in 1985 and are not reported in this study).

Tuberculosis, leprosy and epilepsy have >typical
symptoms; besides they last for a long. period and they stﬂke
mostly among young adults who go to see the physician and receive
addquate treatments. Evidence of these treatments such as
prescription or empty boxes of drugs are often the best

 {ndicators of the disease for adulis.

In some cases it was possible to ascribe death to

cardiovascular diseases. But as it will be explained below, the

© distribution of causes of adult deaths can not be considered as

17




IéPORTANCE OF THE ENUMERATOR AND OF THE RESPONDENT

‘ In remote places of developing Eountries a constanf
obstacle to surveys and inquiries is how to communicate with
peopie who have a different system of values. The choice and the
training of enumerators is determinant for the quality of the
answers, Enumerators should be of the same ethnic group as the
people whofére surveyed, if possible of the same villages or the
same region, since words that designate diseases or symptoms may
vary from..place to place evenﬁwithin the same ethnic group.
Enumerators also need to be able to translate the answers in a
more widely used language, wusually a European language.
Enumerators working at the Senegalese Project have at least 4
years of secondary schooling, one of them has 7 years, They have
received a special training for this type of survey. Special
attention ﬁés been devotied at the beginning to the translation of
answers given in Sereer. Enumerators are also asked to write down
Sereers names of diseases as often as possible for checking
purposes. The training also involves the clear identification of
morbid symptoms as well as preparation in the approach to those
who aré surveyed, The relationship between the enumerator anﬂ_the
intervieweei'is determinant for the quality of the answers. In,
depth knowledge of the customs and taboos of the people under

investigation is also required for a good reporting.

The choice of the respondent is as important as the

choice of the enumerator. In most cases when the death of a child
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is to be investigated, the best respondent will be the mother if

* she is alive and present. When the mother s reluctant to answer,

or- absent or unable to answer for a variety of reasons, the
father may give reliable answers. In cases of child fosterage, le
when the child is not living with his parents, good answers can
also been obtained from the person who takes care of the child,
usually the grand mother or the mother's sister. Reports from
mothers are usually very detalled and accurate, especially when
the disease is identified by the people. Mothers notice with
precision the symptoms that occur to a child as well as changes
in the health status that are often not noticeable to & foreign

" observer. Accurate and detailed reports of mothers are a valuable

source of information when barriers of_taboos and shymass are

overcome.

Deaths of adults are far mbte-difficult to investigate,
since nobody pays as much attention to others as a mother for
her child, Among adults, maternal deaths appeared:to be " the
easiest to investigate, since at the time of delivery women are
taken care of by other women of the family and by traditional or

modern imidwives. Dther women who have taken part in the delivery
are usually a reli§ble source of information for maternal deaths.

Other deaths of young adults often result from long lasting
sicknesses; sick people may have visited a physi;ian or a nurse
and received treatwents: Empty boxes of drugs and prescriptions
.are probably the best source of 1nfonnat!on{ outside of diseases

widely recognized by people, such‘ as epllepsy, leprosy or
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cholera. The main problems in investigating deaths are with the
elderly. Among the Sereer, old people who feel sick often hide
t%eir diééase. they do not go to dispensaries, they refuse fo
take drugs and declare they want to die within the village like

their ancestors

Table 1 {indicates how important is the age effect on
the quality of the reporting on causes of deaths. Among neonates
information is obtained in 97.0 % of the cases and a diagnosis is

made in 73.2 % of the reports, Among éhildren 1 month to 5 years,

96.8 % of questionnaires are properly filled and diagnosis is

possible from the questionnaire in 78.5 % of the cases. Among

children ‘E.to 14 years there were 97.6 % of proper report and &

diagnosis was possible in 47.5 % of cases only. For maternal
mortality questionnaires were always filled up and a diagnosis
was possible in 64.3 % of the cases. Among young adults, 15 to 49
years, questionnaires were answered in 74.5 % of the cases, but
diagnosleras made in 28.9 % of the cases. Among the elderly, ie
above 50 years of age, for both men and women 40.0 % of the
quastionnaires came back with no answer, and among those thai
were leled up a probable cause of death was ascribed in only

21.6 ¥ of the cases,

The choice of the respondent also has an impact on the

quality of the answers. Respondents have been divided into two

groups: close relatives and others, since there were no evidence

of any difference among close relatives. Close relatives are

defined as mother or father for chil@ren or grand mother fqr

2

foster children and as spouse, parents or children for adults,
depending on their age. The quality of answers is always better
when close relatives have answered the questionnaire, ‘whatever.
the age at death (table 2). Results are statisically significant
when all age groups are considered together. Close relatives
rarely refuse to give details on the death (6.7 %, against 25.4 1
for other ralatives) and on the average the questions are better
answered, since a diagnosis has been made in 59 8 % of cases

against 50.3 % only when other relatives have answered.
DELAY IN ANSHERING

The delay in answering the questionnaires also has an
fmpact on the quality of the answers, People interviewed too
early after death may be more reluctant to talk about it. On the

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

~ may have already forgotten some of the details in the sequence of

events that are necessary for assessing the cause of death. The

. routine demographic survey in Niakhar is done once a year only,

and on the average deaths have been investigated 5.2 wmonths
after the event. Table 3 indicates that'quality of the answers
dees vary significantly with the delay after ,death;;;]he::best
period to ask the questions seems o be betwsen 3 and 9 months
after death. Deaths investigate& too early have a twofold higher
percentage of no answer (17.9) and a lower petcentage of cause
assessed (57.9 %) than those investigated between 3 and 9 months
(9.2 % and 70.1 %). Deaths of children investigated more than 9
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vmonths ‘gfter were also more poorly reported: the questionnaire
was not properly filled In 17.0 % of cases, and & cause tould be
attributed in only 62.8 % of the cases. Differences between those
interviewed 3 to 9 months after the death and the others are

statistically significant (P%0.05).
CODING

The questionnaires used in this study are consldergd
by the'4authors as being a minimum questionnaire for assessing

causes of deaths with a reasonable degree of confldence; However

" they lead to more information than a single probable cause of '

death, fhey allow one to undeks?and the sequence of the diseases
that resulted in the death of a child. For instance cases of
measles followed by acute diarrheoa or pneumonia aré usually well
reported. This raises an important problem of coding answers, Is
the recorded death to be attributed to measles or to diarrheca?
Does one need to code all the diseases leading to death as

" recommended by WHO.

In the pilot study, we had prefered to follow exactly

the sequence of morbid episodes that resulted into death. For

instance, a sequence of measles followed by diarrhicea colild be
coded as measles as the first disease and diarrhoea as the second
disease, without giving to any disecase a priority other than the
sequence order. However, as shown below, the information on the
exact fequence of diseases obtainedl from this type of

questionnaire is rather poor and furthermore, outside of common
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sequences such as measles and diarrhoea, there were very scarce

information on conditions other than the main cause. We then

adopted later a hierarchical classification of “probable main

cause”, ‘"probable immediate cause" and “probable associated
cause", The definition of the "probable main cause" is not
equivalent to that of the underlying cause defined by WHD;
however both classifications appear as equivalent in many
instances, since most cases are simply attributed to one cause.
This hierarchical classifica;ion proved to be far more usefull
for tabulations and also for comparisons with other data, since

only the main cause is usually published in mortality data.

Seleétion rules for considering the maln cause, the
immediate cause and the associated cause had to be adopted. This

problem arises only with a small number of diseases, in

'particular measles, whooping cough, diarrheoa and pneumonia.‘The

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

weeks after the onset of measles. The main cause was coded
whooping cough when tihe death cccured during the 100 days of
cough after the onset of the disease. In case of double infection
of measles and whooping cough, the first disease was toded as the

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

. diarrheoa or pneumonia as a complication of a disease, the

complication was coded as an immediate cause if it lasted until
death or an associated cause if not. In cases of double infection
with di;rrhoea and pneumonia, the Tirst disease to otcur was
coded the main cause and the other as the immediate cause.

_




Malnutrition was coded as the main cause of death if no main
disease such as measles, whooping cough or othér diseases of
children was considered as the cause of death. Malnutrition could
be considéred as the main cause if diarrheoa or pneumonia was the
immediate cause. If another disease was considered as the main
cause, such as measles, malnutrition was considered as an
associated cause. Measles was considered an associated cause i
the death occured between 6 weeks and 6 months after the onset of
the rash; thoping cough, if the death occured between 100 days
and 6 months after the onset of the cough. Tetanus is coded as

such for wmbilical tetanus, tetanus after vaccination,

“ciramecision or after a minor cut. In case of @ more serious
injury the accident is coded as the main cause and tetanus as an
fmmediate ’cause, Epilepsy 1is coded as the main cause even if
death is caused by an aceldent resulting from epilepsy; in this
case the accident is an immediate cause. Mental disorders are

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

RESULTS T
- Pepending upon the age at death and the type of
questionna&ne a number of causes were possible to be assessed
with a reasonable degree of confidence. ‘
Amopg neonates, 26 deaths were ;attributed to neonatal

tetanus, 32 to prematurity or hypotrophia, 10 to pneunonia of the
new born and 2 to congenital defects. No analysis of immediate

cause was made. Associated causes were mostly due to the death of

the mother,” which often means the death of the child. In rural |
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places orphans have little chances of survival. They can vrecgive _
assistance form charitable organisations, which exist:and' are’
efficient in the country but in many cases the child' has to
survive on tow milk for the first 4 weeks of life until he >might
be breastfed by his grand mother or his mother's sister. ' , |

~ Among deaths of children less than 6 years of age, 132
were attibuted to diarrhoea and 68 to pneunonia-bronchophemonia-
bronchitis, from far the iwo leading causes of deaths. 39 were
attributed to measles, 19 to whooping cough, 38 to malarfa and 13
1o malnutrition. Among rarer causes of deaths there were 1 case
of Tood poisoning, 1 case of meningitis, 1 case of tetanus, 2
cases -of septicemia, 3 cases of chicken pox, 2 cases of
hepatitis, 1 case of anemia, 2 cases of epilepsy, 1 case of late
effect of meningitis, 1 case of hydrocephalia and 1 case of

intestinal obstruction. In addition there were 2 accidents.

Among deaths of children 5-1_4 years there were 4 cases
of diarrhosa, 3 cases of meningitis, 1 case of mea;les, 6 cases

of malaria, 3 cases of preumonia and 2 accidents.

6 out of the 14 maternal deaths recorded were possible

,' " to ascribe a cause directly from the report in the questionnaire.

Furthermore, 7 also had been seen by a physician, since 'maternal

deaths often occur in a hospital.

Anong  ante-partum deaths {1 was an extra-uteripe

pregnancies hemorraghe, 1 was due to pre-eclampsia and 1 had no

- report from the family since it occured outside of the village

5
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Pand' the case was not found at the hospital. Among the 11 post~

partum deaths 2 were due to pulmonary embolism, 2 to post-partum-

hemorragia, 1 to placenta-praevia, 1 to eclampsy, 1 to post-

partum infection and 1 to uterine failure.

Among deaths of young adults, 2 were attributed to
tuberculosis,, 1 to septicemia, 2 to epilepsy, 2 to pneumonia, 1

to nephrotic syndrome and 3 to accidents.

Among the elderly only few probable causes of death

ware specified: {1 case of diarrhoea, 1 food poisoning, 4
tuberculosis, . t leprosy, {1 septicemia, 1 hemiplegia, 3
hypertensive” heart diseases, 1 myocardial infarction, 1
intracerebral haemorrhage, 4 pneumonia, 1 asthma. In addition

there were 3 accidents.

The‘ analysis of immediate causes of death add only
little to knowledge of the main causes (table 4). Diarrhoea was
found to be followed by preunonia in 7 instances amony 137 cases.
Whooping cdugh was followed in 5 instances by diarrhosa, in 2 by
pneumonia and. in 1 case by measles. Among 40 cases of measles, 6
were followed by diarrhosa, 3 by pneumonia and 1 by whooping
cough. Malnutrition as a main cause was followed by diarrhoea in
3 cases aqd pnetmonia in 2 cases, among 13 deaths. Last,

pneumonfa-bronchitis was followed by diarrhoea in 3 cases. All_ in

all, among 494 probable causes of death assSessed from the .

questionnaire, only 50 (10 %) have been added a probable

imediate cause of death.

Associated causes also added little to the main
probable cause. Diarrhoea was associated in 22 instances {1 with

whooping cough, 9 with measles, 1withmalaria and 9 with

pneumonia), Malnutrition was also found often associated to other

causes of death: in 11 cases with diarrhoea, in 1 case with
whooping cough and in 1 case with pneumonia. In this project, the
main interest of using associatéd causes remains for" measles,

whooping cough and malnutrition, since it allows one to evaluate

the late effects of those diseases on mortality which - are

routinely recorded. The fact that the child has had an history of
chronic diarrhoea is more difficult to interprete since there is

no record or this disease in the population as a whole, However

it dhould be noted that many cases of deaths associated with

several diseases or symptoms have resulted in an "undetgmined"

cause. -

. DISCUSSION

This type of standardized questionnairé has. . an
advantage on unstructured interviews. It does not require a well
qualified physician for conducting the interviews as it is done
in some research projects. The expertise of a physician is
required only for the reading of the filled questionnaire end for

checking in the field when needed.

Another interest of this type of questionnalre is %o

“ protducé  some kKind of evidence for assessing causes of death. In
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showing causes of deaths there are in fact several levels of
evidence. A first step is the declaration of the family. A second
step is the use of a systematic questionnaire aiming at assessing
a probable cause. A third step is a clinical examination by a
physician prior to death. A fourth step is an in depth study of
the case brior to death, with biochemical examinations. A Tifth
and ultimate step is the necropsy,‘ which is probably the " sole

rigorous way of assessing causes of death.

In developibng countries mortality surveys often record
causes that people are able to identify, such as diarrhoea or
measles and causes that they may learn at a health center when
the person has been brought theré, tetanus or menlnglf.is for
instance. Although this record may be sometimes of interest, it
is often of a poor reliability since categories used by people do
not neéegsari ly coinctide with modern categories, Furthermore,
since there is no systematic attempt to analyse deaths, many
causes end-up not declared and results may be strongly biased at

a statistical level, even though the causes of deaths that are

recorded are properly assessed.

However, since most of probable causes of death relly on
the recognition of the disease by the family it is important to
show that the questionnaire has improved the quality of the
answers. Table 6 indicates the correspondences’ between most
common causes of neonatal deaths as they are declared by the

family and probable causes assessed from the questionnaire, Some

diseases appear as relatively well reported and others far from i
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being usefull. Neonatal tetanus appears as very poorly reported

b_y families, mostly becau;se people ascribe it to a magical cause,
Prematurity, low birth weight-hypotrophia coincide more closely:
2/ cases out of 32 accepted as such; but 9 cases Hhave been
attributed to other causes. Chestache also appears as linked

with pneumonia, but only 5 out of 10 cases do coincide,

For children less than 5 ysars of age:'(table“ 7),
diarrhoea appears as relatively well reported by people {117 out
of 132 cases). Probable diagnosis of measles and whooping ﬁough
are by definition closely linked to spontancous reports of

parents since the probable cause assessed from the questionnaire

relies upon parents declaration of the disease. Discrepancies

occur mostly from a confusion between main and immediate  caise
and sometimes from a poor reportihg (cough or crises for
partussis, fever for measles whereas the same people are able to

report exactly the disease when more questibn's are asked), caugh.

-thest-aches and cold along with malaria-fever-hot body are the
most confuse categories where the benefits of the questionnaire
. are the greatest. Malaria would have been mis-diagnosed in70 %

of cases and pnetmonia-bronchitis in 30 ¥ of .cases, if only

" spontaneous reports of the family had been taken as such. OF

course accidents are consistently reported in both "cases. The
case of meningitis among children léss than 5 years would vhave
been missed, but this is not true for older children where all
tases of death from meningitis had been properly reported for by

 the family.




If correspondences can be established for children
diseases; little can been done for adults, due ‘to the poor
performance of the questlonnaire; Hith respect to maternal death
no comparison were done since relatives do not analyse these

deaths.
"It should also be noted that a problem of translation

c;n often -complicate a comparison between what people say and
what is later analysed. Causes recorded by the enumerator were
translated into French and not always with accuracy. For instance
cases of epilepsy were properly vreported by the family but
enumerators had written "crises" on the questionnaire, as they
would have done for another word used by people to designate
other types of convulsions, due to hyperthermia, malaria or to

other causes. ‘

Epidemiological evidence added a lot to the accuracy of
determining probable causes of death. This was particularly true
for measles and whooping cough. Results from Machakos indicate

that tuberculosis can be identified as a cause of death for

children less than 5 years old when longitudinal data on ,

morbidity are recorded. This also seemed to be the case in an on-

going survey of morbidity in Senegal (unpublished).

It can be argued that little reliabiiity -can be
obtained from people with no modern education. This does not
proved to be.the case from this investigation or at least this
difficulty - should not be overestimated. Most of the reports
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frrty
obtained In this survey are consistent and results aré simiiar to
those found by other more in depth surveys. When & cause could
not be assessed from a properly filled questionnaire it was
usually because a series of complex symptoms ﬁere indicating
elther a disease not identifiable {several diagnoses possible) or

a series of diséases that were to complex to be properiy assessed.

The réading and the interpretation of the questionnaire
involves subjectivity and judgement. Although thera were strict
guidelines, questionnaires analysed by two different pérsons end-
up sometimes with different diagnosis which lead to an

"undetermined cause®.

It would be extremely valuable fo compare resulis 'of
such a study with necropsies. There would obviously be certain
discrepapcies, at least because clinical signs do not aiwa&s
garantes the diseasa, However, Ven Ginnekefi and Muller (1984)
found that clinical signs were at least ‘as good as mbst

sophisticated biochemical examinations for measles and whoopirig

cough. On “the other hand, whatever the discrepancies, the
distribution of the deaths‘according to main probable causes will
still have a value, In a study of dsaths ovér time, or befoné and
after intervention or between control anmd Intarvention areas;' if
the same questionnalre is used, differences in the distribution
of probable causes of deaths will give clues for evaluating the

‘causés associated with differences.

3




CONCLUS 10N

The results of retrospective interviews recorded with a
standardized questionﬁaire in rural West Africa suggest that
very valuable information can be gathered with a simple
methodology and adequately trained enumerators. Physicians are
needed _only for the reading of the questionnaires and the

assessment of "probable causes of death",

. Results of surveys over 2 years on a population bf
23000 pégple indicate that deaths of neonates, deaths of children
below the age of 5 years as well as maternal deaths can be
assessad with a reasonable degree of confidence. Deaths of older
children and young adults are more difiicult to assess; reports
on deaths of the elderly wera too poor to be of statistical
significance. |

For all agss combined, 87.7 % of quastionnaires  were

properly filled up and a cause could be identified in 64.9 % of

those cases. The repori and the assesement was better for

neonate, young childran and maternal deaths. The. quality of
answers was betier when close vrelatives answered.‘ the
questionﬁaire and when the interview took place not too early &nd
not too laie after death; the optimal delay seemed to be between

3 and 9 months after the death.

Among the causes of deaths that were identified from
the questionnaires, the most common were: diarrhoza and

dysentery, prieumoni a-broncho-pneumonia-bronchirtis, malaria,
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measles, whooping cough, malnutrition, tenatus ahd‘a'cumﬁosite
category of prematurity-low birth weight-hypotrophia "fo}
neonates.  Among otﬁer infectious dléeasés. were identified
meningitis, septicemia, chickenpox, hepatitis, tuberculosis and
leprosy. Among other diseases, outside of maternal deaths,
epilepéy, hemiplegia, hypertension, myocardial‘.mfarctibn.
intracerebral hemmorraghe, asthma and anemia. It’shbﬁidvbe noted
that same of these causes have been assessed from physicians and
found either in health center registers or from .'prescriptions

records.

A classification of causes into "probable main cause",
“probable immediate cause" and "probable associated cahse“ added
only 1little information to the gemeral picture. . Major
associations were among diarrhoea, pneumonia, measles, whooping

cough and malnutrition.

Although the reliability of this approath can always be
questionned in- a context a low modern education countries,
results seém to be consistent with other investigations. The use
of a standardized questionnaire allows one to give at least
arguments for the assessment of probable causes ;f deaths. At the
same time it indicates the limits of the approach which are
within the limits of the 1list of causes under investigation.
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R e o sthomatr, Wt -85 e evien Rstor, 3. r. 1% Pebeen et
Probable Probable No % b1
Cause Cause Answer All No Causes Probable Probable Mo % ¥
‘Specified Undetermined Answer Specified Cause Cause Answer All No Causes
So— . Spacified Undetermined Answer Specified
Mother,Father 55 25 0 80 0.0  68.8 . :
Grand-mother B « 3 months 110 80 - 40 230 7.9 57.9
Other relatives 16 1 3 2 15.0 9.1 - 3-5 months B 79 Z 292 9.2 70.1
. CHILDREN 0-5 . ( 6-8 months 116 61 16 193 | 8.3 65.5
ggzggt‘;giﬁgir 280 74 8 362 2.? _99.2 29 months 49 2 16 o4 17.0 62.8
Other relatives 48 16 6 70 8.6 72.7 all 40 29 % - 808 12.3 64.9
. CHILDREN 5-14 ° o
Mother-Father 15 14 0 2 0.0 6.7
Grand-mother _
Other relatives 4 7 1 12 8.3 36.4
MATERNAL DEATHS . \
Mother, spouse 5 2 0 7 0.0 74 l
Other relative 4 3 0 7 0.0 571
_ © ADULTS 15-49 ° o
Spouse, parents: 7 10 5 22 g2.7 -4
Other relatives 4 17 B 2 2.6 19.0
. ADULTS 50 + . ° S
Spouse, children 8 35 » 68 36.8 . 18.6
Other relatives 14 45 43 02 - 422 8.7 .
: .OALL ‘
Closest relative 370 160 38 568 6.7  69.8
Other relatives 9 89 61 20 %4 503 )
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Table 4 : Deaths according to main probable cause and propable
*: immediate cause, Niakhar, 1983-1984

Probable immediate cause

Table 5 : Deaths according to main probable cause and probable
associated cause, Niakhar, 1983-1984

Probable associated causes

Main
Probable -
Cause Diarrhoea Pneumonia Other- « None all
specified
Diarrhroea 0 7 1 129 137
Whoop.cough .. 5 2 1 1 19
Meningitis 0 0 0 4 4
Measles 6 3 1 30 40
Malaria 0 0 0 44 1)
Other infect., 2 0 0 17 19
Malnutrition 3 2 2 6 13
Pneumonia-Br 3 0 0 74 77
Maternal 0 0 1 B3 o
Neonatal 0 0 0 100 - 100
Other spec. 0 0 1 16 17
Accident 0 0 3 7 -0
Undetermined 6 0 1 21 218
No answer 0 0 0 9% 96’
Al . 1 11 78 808
38

Probable  Dlarr whoop measles malnu- other None "~ all

Cause -hoea cough trition spec. o

Dlarrhrosa O 2 7 1" 5. 12 137
Whoop.cough 1 O 0 0w 19
Meningitis O 0 0 0 0 3 4
 Measles 9 0 0 0 0 3 10

Malaria 1 0 1 0 0 42 A4

Other infect. O 0 1 1 1 16 19
Malputritton 1 0 . O 0 3 8 13
Pnaumonia-Br 9 0 1 1 1 65 77
Maternal 0 0 0 0 T3 ou
Neonatal 0 0 0 0 2 98 100

Other spec. O 0 t 1 14 17
Accident 0 0 0 0 1 9 - 10-
Undetermined 1 1 0 0 5 21 218

No answer 0 o 0 0 3 92 96

All 2 3 1 5 24 733 808 i
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Table 7 : Deaths of children? month to 5 years according to the
main probable cause and the ceuse declared by the & - -

oo | LA family, Niakhar, 1983-84,
Table 6 : Neonatal deaths according to main probable cause and ' :
the cause declared by the family, : ' Cause declared by the family. o
Main ’ ' '
: Probable  diar cough whoo fever  menin cri si:e!ght acc% unkn "
o Cause declared by the fanily . , Cause rhoea gtgﬁ;tcgégg u;?;asr;l:g gitis sis loss otherden oun A
ain
Probable .
Cause Chest whoop fevers tetanus Premature Other Unknown All ' .
Zache cough Low weight - Diarrhoea 117 1 0 -2 0 o0 0 2 5.0 5 132 |
Whooping 2 1. 3 1 1 06 1 0 0o 0 0 19 \
Congenital 0 © 0 0 0 1 12 | © -cough | |
defects ‘ ‘ Meningitis 0 o o0 6 0 0 1 0 0 O O 1
Premature 0. 0 0 0 7 0 5 32 - " Measles 8 0 0 1 3 0 0 0 O 0 0 39
Low weight . ' ‘
Preumonia 5 » 0 0 ’ 0 2 10 Malaria 1t 1t 0 20 0 0 12. 0 2 o0 i 38 |
Tetanus S 1 6 3 § 3| 26 | ?;gggtious 3 0 ,0 0 ¢ 0 3 0-2 0 ‘ ’ 9 |
. . . . . i
Other spec. 0 0 0 0 0 1 0 ! . Malmutrition2 0 0 2 0 0 0 3 .5 0. 1 13
Undetermired 2 0 1 ! 5 4 ERR . Prewmonia-br5 ® 0 21 0 { 4 0 & 0 2 &8
No answer 0 0 0 0 0 0 i3 ~ Other o 0 0 0o o0 8 2 4t 3 0 i 7
' specified _ » :
All 7oz 2 7% . %00 . " Accidents 0 0 0 O ©0 0 0 0 0.2 @ 2
Undetermined 9 9 0 2 0 - 2 10 2 % .0 9 9
Noanswer 6§ 0 0 1 0. 0 0 ©0 0 O .8 1
AL 152 M 13 72 31 3 33 B 49 2 8 432
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