
Mortality and causes of death in Jordan 1995±96:
assessment by verbal autopsy
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Mortality indicators and causes of death in Jordan were assessed by verbal autopsy. A random sample of 100 clusters
of ca. 300 households each were monitored for one year by notification assistants selected from the study area itself.
Registered deaths were reported to research assistants who visited the family to complete the verbal autopsy form,
which was structured and contained about 100 questions. Causes of death were determined by two physicians
according to preset algorithms. A total of 965 deaths were reported among 198 989 persons, giving a crude death rate
of 5 per 1000 population per year. The three leading causes of death were diseases of the circulatory system,
malignancies and accidents. In the absence of a health information system, verbal autopsy as implemented in Jordan
can serve as a reliable substitute.

Voir page 644 le reÂ sumeÂ en francËais. En la paÂ gina 645 figura un resumen en espanÄ ol.

Introduction

Jordan lacks accurate information on mortality,
causes of death and all related indicators. Mortality
is underreported: the crude death rate for 1994 was
estimated by the government Department of
Statistics as 6 per 1000 population (1), whereas the
registered deaths for that year were equivalent only to
a rate of 3 per 1000. Causes of death are
misinterpreted: ill-defined conditions represent
40% of all registered causes and cardiovascular
conditions a further 40%. A closer look at the data,
however, shows that the majority of cardiovascular
deaths were recorded as ``cardiac and respiratory
arrest'', which represent the mode and not the cause
of death. Thus neither the absolute number of events
nor the cause of death or the mortality indicators can
be trusted to be fully accurate and reliable.

The present study was conceived to attempt to
correct this situation and to provide a more realistic
and credible picture of mortality, causes of death and
related indicators.

Methods

Since traditional sources of mortality data (death
certificates, registration of death events and hospital
records) appeared to be deficient in Jordan, we
applied a novel method known as verbal autopsy, to

acquire the needed information and to establish a
baseline for evaluation of trends over time.

It was assumed that the crude death rate in
Jordan was around 6 per 1000 population per year (P),
with an acceptable error of 0.06. Since P was less than
0.01, its error can be expressed as a Poisson
determinant and SEnp = 2H±np = 0.06np or 4np =
0.0036(np)2 and n = 185 185. Rounding off, n (sample
size) = 200 000 and the expected number of deaths
np = 1200.

This sample of 200 000 was divided into
100 clusters containing approximately 2000 persons
each. With an average of 6 persons per household
(1994 national census), each cluster should represent
approximately 300 households.

The 100 clusters were randomly selected by the
Department of Statistics to allow for equal chance of
representation in the sample by all governorates and
all population groups in Jordan.

Data acquisition

Collection of data on death events started on
1 November 1995 and ended on 30 October 1996.
In each cluster, death events were monitored and
registered by an appointed notification assistant (NA)
selected from the locality itself. These events were
recorded on a special form and reported weekly to a
research assistant (RA), who supervised the area. The
form listed basic identification data, the detailed
address of the deceased and the date of the death
event. Within two weeks of death the RA visited the
bereaved family to fill out the form. If needed,
hospitals and physicians were contacted to complete
the information. Jordan was divided into six
geographical areas, each supervised by an RA with a
nursing degree, hospital experience and familiarity
with the geography and the population under his
supervision. All the RAs were men. The job required
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long and sometimes nightly visits to remote areas
with no regular lines of communication.

The RAs received intensive training on the
geography and the clusters in their area, on how to
maintain continuous contact with the NAs in each
cluster and, most importantly, on how to approach
the family and how to fill out the form. The meaning
and purpose of each question, and all possible
answers, were dealt with before the RA was allowed
to start his field work. Supervision and weekly
meetings with RAs ensured a high quality of
performance.

Data acquisition relied mainly on two basic
instruments: a public death notification form and a
verbal autopsy form. The death notification form is
the basic government form used for burial and
registration. Besides identification data, it records
cause of death, which remains unchanged in all
subsequent steps in processing and registration. This
form should be signed and dated by a physician.

The verbal autopsy form (see Annex) was
especially designed by the study team. The form is
structured and consists of questions covering the
identification of the deceased, the relationship of the
respondent to the deceased, and a detailed medical
history of the deceased including hospital treatment,
surgery and accidents. It includes a systematic review
of the circulatory, respiratory, digestive and genitour-
inary systems, infectious and childhood diseases,
maternal mortality and malignancies. One question
was left open in order to record the circumstances
surrounding the moment of death as recounted by
the family. For each topic there were several filter
questions, followed by modules allowing for a more
precise determination of the cause of death.

Determination of cause of death

Once the verbal autopsy form had been completed
by the RA, it was forwarded to the central office of
the study where it was thoroughly reviewed by two

physicians Ð the principal investigator and the study
manager. Causes of death were determined according
to an algorithm based on textbooks and the opinion
of specialists from the teaching staff of the University
of Jordan. If it was considered necessary, the forms
were returned to the RAs for further field and/or
hospital investigation.

Causes of death were divided into two cate-
gories: those determined from the verbal autopsy form
and contributory causes extracted from the form.

Results

The total population of the sample as surveyed in the
100 clusters was 198 989, and the total number of
death events reported and investigated was 965,
yielding a crude death rate of ca. 5 per 1000 popula-
tion per year. Fig. 1 shows the age-specific death rate
by sex in the total sample.

A total of 541 events (56%) occurred in hospital
and 33% of events occurred at home. Table 1 shows
the distribution of causes of death in order of
magnitude. Table 2 shows the cause-specific death
rate per 100 000 population, while Table 3 shows the
distribution of causes of death for under-1-year-olds.

Contributory causes of death were analysed for
acute myocardial infarction and cerebrovascular
accidents, which in Jordan are the two leading causes
of death from diseases of the circulatory system. For
acute myocardial infarction (197 cases), the con-
tributory causes of death were ranked as follows:
± hypertension alone or in combination with other

disease: 97 cases (49%);
± chronic ischaemic heart disease alone or in

combination: 84 cases (43%);
± diabetes mellitus alone or in combination: 72 cases

(37%).

For cerebrovascular accidents (133 cases) the con-
tributory causes of death were as follows:
± hypertension alone or in combination with other

disease: 69 cases (52%);
± diabetes mellitus alone or in combination: 64 cases

(48%);
± previous cerebrovascular accident alone or in

combination: 28 cases (21%).

Discussion

Verbal autopsy forms were filled out within 2 weeks
of death. The respondents were members of the
deceased's family and, except in two cases, were very
cooperative.

The verbal autopsy forms were written in both
English and Arabic, but only the Arabic version was
used in training and data collection. The design
allowed for direct coding on the form itself. Very few
studies using verbal autopsy have been conducted on
adults (2, 3). In this study of a representative sample
of the total population of Jordan, a baseline of

Fig 1. Age-specific death rate by age group and sex
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mortality indicators was established. The crude death
rate of 5 per 1000 was corroborated by demographic
and statistical estimation by the National Committee
of Population Studies.

The definite cause of death was established in
904 instances (93% of the total). In the remaining
61 instances, 3% were due to ill-defined or unknown
causes. These included 4 cases of sudden infant death
syndrome, and 22 cases of ill-defined conditions
associated with extreme old age. The other 4%
represented 35 cases whose cause of death could not
be determined without autopsy. It is noteworthy that,
except in connection with legal cases, autopsy is rarely
performed in Jordan. It should be recalled that prior
to this study, 40% of all deaths were registered as
being due to ill-defined causes.

Established causes of death in Jordan reflect a
pattern similar to that in industrialized countries. The
three leading causes of death Ð diseases of the
circulatory system, malignancies and accidents and
their adverse effects Ð are the same as in the USA
(4). By comparison, according to available informa-
tion (5) the leading causes of death in Egypt are as
follows: conditions originating during the perinatal
period, diseases of the circulatory system, accidents
and their adverse effects, infectious diseases and
malignancies. This pattern is clearly different from
that in Jordan and in developed countries. From this
point of view, Jordan appears to be a country in
epidemiological transition.

Although Martinez et al. (6) report that verbal
autopsy has been used to study mortality in children
since 1931, the technique did not gain wide
recognition until the late 1960s when Chen et al. (7)
employed it to establish causes of maternal death in
rural Bangladesh. Subsequently, verbal autopsy has
been used in the study of causes of death among
children, starting with Chen et al. (8) in their study of
causes of death among children in a rural area in
Bangladesh. The technique continued to be used to
assess maternal and child mortality in several studies
in different parts of the world; for example, by
Fortney et al. in Indonesia and Egypt (9), Bhatia in
India (Bhatia J.C., unpublished data, 1985), Boerma
& Mati in Kenya (10), Greenwood et al. in the
Gambia (11), Kalter et al. in the Philippines (12),
Pandey et al. in Nepal (13) and Kane et al. in Giza,
Egypt (14).

Verbal autopsy became important enough for
WHO and UNICEF to hold a consultation on its use
to measure overall and cause-specific mortality in
infants and children (15). The objective of the
consultation was to assess the potential of verbal
autopsy in different situations and the capacity of the
technique to provide national estimates of cause of
death. Reviewed and discussed were methodologies
for measuring overall and cause-specific mortality,
the sensitivity and specificity of verbal autopsy used
in different settings, and the structure of question-
naires. Recommendations were made on measuring
infant and child mortality from all causes.

Very few studies have been conducted to
assess use of verbal autopsy to study causes of death
at all ages. Some studies have been directed at a
specific cause of death, such as onchocerciasis (16)
and cardiovascular diseases (17). Others, which have
assessed the relative public health importance of

Table 1. Distribution of causes of death by order of magnitude

Cause of death No. of cases

Disease of the circulatory system 397 (41.97)a

Neoplasms 119 (12.58)

Accidents and their adverse effects 99 (10.47)

Conditions originating during the perinatal period 70 (7.39)

Diseases of the respiratory system 59 (6.24)

Congenital malformations, deformities
and chromosomal abnormalities 38 (4.02)

Cause could not be determined 35 (3.69)

Diseases of the urinary system 29 (3.07)

Diseases of the digestive system 28 (2.96)

Ill-defined and unknown causes 26 (2.75)

Infectious diseases 23 (2.43)

Endocrine and metabolic disorders; diabetes mellitus 14 (1.48)

Diseases of the nervous system 6 (0.63)

Diseases of the blood and blood-forming organs 2 (0.21)

Pregnancy, childbirth and the puerperium 1 (0.11)

Total 946b (100)

a Figures in parentheses are percentages.
b Missing information about 19 reported deaths.

Table 2. Cause-specific death rate (according to ICD±10)

No. of
Rate per

Cause of death
cases

100 000
population

Infectious diseases 23 11.56

Neoplasms 119 59.80

Diseases of the blood and blood-forming organs 2 1.01

Endocrine and metabolic disorders; diabetes mellitus 14 7.04

Diseases of the nervous system 6 3.02

Diseases of the circulatory system 397 199.51

Diseases of the respiratory system 59 29.65

Diseases of the digestive system 28 14.07

Diseases of the urinary system 29 14.57

Pregnancy, childbirth and the puerperium 1 0.50

Conditions originating during the perinatal period 70 35.18

Congenital malformations, deformities
and chromosomal abnormalities 38 19.09

Accidents and their adverse effects 99 49.75

Ill-defined and unknown causes 26 13.07

Cause could not be determined 35 17.59

Total 946a Ð

a Missing information about 19 reported deaths.
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cause of death, have been restricted to a small
number of death events, ranging from 125 deaths in
Yemen (18) to 472 in Bangladesh (2). One study from
Senegal involved 808 deaths (2).

Asuzu et al. (3), in a comprehensive paper,
discussed questions on adult mortality arising from
the use of verbal autopsy, and recommended what
they considered to be the best structure for such an
approach, including community entry and recruit-
ment of field workers, recruitment and follow-up of
participants, death monitoring, verbal autopsy and
information from health facilities.

To be effective, verbal autopsy should satisfy
the following conditions: proper instrument design;
intensive training, supervision and retraining of those
in charge of filling out the questionnaire; certainty
that respondents understand all questions and that
their answers are adequate; and determination of
cause of death by at least two physicians. n

ReÂ sumeÂ

MortaliteÂ et causes de deÂ ceÁ s en Jordanie, 1995-1996 : estimation par la meÂ thode de
l'autopsie verbale
La Jordanie n'a pas de systeÁ me d'information moderne.
La mortaliteÂ y est sous-notifieÂ e : le taux brut annuel de
mortaliteÂ est estimeÂ aÁ 6 pour 1000 habitants, alors que
les deÂ ceÁ s enregistreÂ s ne font apparaõÃtre qu'un taux de
3 pour 1000. Les causes de deÂ ceÁ s sont mal repreÂ senteÂ es:
les causes mal deÂ finies et les maladies cardio-vasculaires
repreÂ sentent chacune 40% de l'ensemble des causes de
deÂ ceÁ s. Les causes cardio-vasculaires sont regroupeÂ es
sous la mention «arreÃ t cardiaque et respiratoire».
L'autopsie verbale a eÂ teÂ testeÂ e en tant que meÂ thode
permettant de corriger les insuffisances du systeÁ me.

Au deÂ but, on pensait que le taux brut annuel de
mortaliteÂ , baseÂ sur des calculs deÂ mographiques et
statistiques, eÂ tait proche de 6 pour 1000 habitants. Pour
obtenir des valeurs creÂ dibles de ce taux, il fallait qu'il y ait
1200 deÂ ceÁ s par an dans une population de 200 000 ha-
bitants. Pour faciliter la surveillance et le controÃ le des
deÂ ceÁ s, nous avons diviseÂ cet eÂ chantillon de 200 000 ha-
bitants en 100 groupes de 2000 personnes (soit environ
300 foyers). Les 100 groupes ont eÂ teÂ choisis au hasard de
facËon aÁ permettre aÁ tous les gouvernorats et aÁ tous les
groupes de population de Jordanie d'avoir la meÃ me
chance d'eÃ tre repreÂ senteÂ s dans l'eÂ chantillon.

Un assistant chargeÂ de la deÂ claration des deÂ ceÁ s et
appartenant aÁ la reÂ gion eÂ tudieÂ e a eÂ teÂ nommeÂ dans
chaque groupe pour surveiller, enregistrer et notifier
chaque semaine les deÂ ceÁ s survenus dans le groupe. La
Jordanie a eÂ teÂ diviseÂ e en six reÂ gions geÂ ographiques,
chacune eÂ tant superviseÂ e par un assistant de recherche aÁ
qui ont eÂ teÂ adresseÂ es les listes de personnes deÂ ceÂ deÂ es
dans les groupes de la reÂ gion. Ces assistants de
recherche, diploÃ meÂ s en soins infirmiers et posseÂ dant
une expeÂ rience hospitalieÁ re, ont eÂ teÂ chargeÂ s, apreÁ s
une formation intensive, de remplir des formulaires
d'autopsie verbale. Dans les deux semaines suivant un
deÂ ceÁ s, ils se sont rendus dans la famille de la personne
deÂ ceÂ deÂ e pour remplir ce formulaire.

L'instrument utiliseÂ a eÂ teÂ un questionnaire speÂ cia-
lement concË u, structureÂ de facË on aÁ analyser les
anteÂ ceÂ dents meÂ dicaux de la personne deÂ ceÂ deÂ e, notam-
ment les hospitalisations, interventions chirurgicales et
accidents. Il comporte une analyse deÂ tailleÂ e des appareils
circulatoires, respiratoires, digestifs et geÂ nito-urinaires,
des maladies infectieuses et des maladies de l'enfance,
ainsi que des cas de mortaliteÂ maternelle et par cancer.
Une question a eÂ teÂ laisseÂ e ouverte pour noter les
circonstances ayant entoureÂ le deÂ ceÁ s, telles qu'elles ont
eÂ teÂ rapporteÂ es par la famille. Pour chaque sujet, il y a
plusieurs questions filtres suivies de modules permettant
de deÂ terminer plus preÂ ciseÂ ment la cause du deÂ ceÁ s. Une fois
remplis, les formulaires d'autopsie verbale ont eÂ teÂ analyseÂ s
par deux meÂ decins selon un algorithme fixeÂ aÁ l'avance.

Les causes de deÂ ceÁ s ont eÂ teÂ rangeÂ es en deux
cateÂ gories : causes deÂ termineÂ es d'apreÁ s l'autopsie verbale
et causes ayant pu contribuer au deÂ ceÁ s. Le travail de terrain
a eÂ teÂ effectueÂ du 1er novembre 1995 au 30 octobre 1996.
La population totale sur laquelle on a enqueÃ teÂ dans les
100 groupes comptait 198 989 personnes; 965 deÂ ceÁ s ont
eÂ teÂ notifieÂ s et eÂ tudieÂ s, ce qui a donneÂ un taux brut annuel
de mortaliteÂ de 5 pour 1000.

Les trois principales causes de deÂ ceÁ s ont eÂ teÂ les
maladies de l'appareil circulatoire, les cancers et les
accidents. Le taux de deÂ ceÁ s par aÃ ge a montreÂ des
caracteÂ ristiques analogues aÁ celles rencontreÂ es aux Etats-
Unis d'AmeÂ rique. Plusieurs indicateurs ont eÂ teÂ calculeÂ s,
tels le taux de mortaliteÂ proportionnelle pour l'ensemble
de l'eÂ chantillon et pour les moins d'un an, le taux de
mortaliteÂ par cause, le taux de mortaliteÂ par aÃ ge et par
sexe, ainsi que les causes ayant favoriseÂ le deÂ ceÁ s par
infarctus du myocarde et par accident vasculaire ceÂ reÂ bral.

La formation, la supervision et la formation
continue intensive des agents sur le terrain ont fait le
succeÁ s de cette estimation de la mortaliteÂ par la meÂ thode
de l'autopsie verbale.

Table 3. Distribution of causes of death for under-1-year-olds

Cause of death No. of cases

Conditions originating during the perinatal period 70 (54.69)a

Congenital malformations 28 (21.88)

Diseases of the respiratory system 10 (7.81)

Infectious diseases 6 (4.69)

Accidents 5 (3.91)

Sudden infant death syndrome 4 (3.13)

Diseases of the circulatory system 3 (2.34)

Diseases of the nervous system 2 (1.56)

Total 128b (100)

a Figures in parentheses are percentages.
b Data missing on 1 case.
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Resumen

Mortalidad y causas de defuncioÂ n en Jordania, 1995-1996: evaluacioÂ n mediante autopsia
verbal
Jordania carece de un sistema de informacioÂ n moderno.
La mortalidad estaÂ subnotificada: la tasa bruta de
mortalidad anual se estima en 6 por 1000 habitantes,
mientras que las defunciones registradas soÂ lo llegan al
3 por 1000. Las causas de defuncioÂ n estaÂ n mal
reflejadas: un 40% de las muertes se atribuyen a causas
indeterminadas, y otro tanto a enfermedades cardio-
vasculares. Las causas cardiovasculares se califican de
«paro cardiorrespiratorio». Se decidioÂ ensayar la autop-
sia verbal como medio de corregir los inconvenientes del
sistema.

Primero, partiendo de caÂ lculos demograÂ ficos y
estadõÂsticas se estimoÂ que la tasa bruta de mortalidad
debõÂa de ser aproximadamente de 6 por 1000 habitantes.
Para obtener una tasa bruta de mortalidad fidedigna,
habõÂa que prever unas 1200 muertes al anÄ o en una
poblacioÂ n de 200 000 personas. A fin de facilitar la
vigilancia y el control de las defunciones dividimos esa
muestra de 200 000 habitantes en 100 grupos de
2000 personas (o unas 300 familias) cada uno. Los
100 grupos se seleccionaron al azar para procurar que
todas las prefecturas y los grupos de poblacioÂ n de Jordania
estuviesen representados por igual en la muestra.

En cada grupo se nombroÂ a un encargado de la
notificacioÂ n originario de la zona para que vigilara,
registrara y diera cuenta semanalmente de los falleci-
mientos habidos en el grupo. Jordania se dividioÂ en seis
zonas geograÂ ficas, cada una de ellas supervisada por un
ayudante de investigacioÂ n que recibõÂa los partes de
defuncioÂ n de los grupos de la zona. Los ayudantes de
investigacioÂ n con formacioÂ n de enfermerõÂa y experiencia
hospitalaria se encargaban, tras una formacioÂ n intensiva,
de rellenar un formulario de autopsia verbal. En las dos
semanas siguientes a la defuncioÂ n los ayudantes de
investigacioÂ n visitaban a la familia para realizar la
autopsia verbal.

El medio utilizado fue un cuestionario especõÂfico,
disenÄ ado para analizar el historial meÂ dico del difunto,
comprendidos la hospitalizacioÂ n y la cirugõÂa y los
accidentes. IncluõÂa una revisioÂ n sistemaÂ tica de los sistemas
circulatorio, respiratorio, digestivo y genitourinario, las
enfermedades infecciosas y de la infancia, la mortalidad
materna y los caÂ nceres. Se dejaba abierta una pregunta
para registrar las circunstancias del fallecimiento narradas
por la familia. Para cada tema habõÂa varias preguntas de
criba seguidas de moÂ dulos que permitõÂan determinar con
mayor precisioÂ n la causa de la muerte. Una vez rellenados,
los formularios de autopsia verbal eran revisados por dos
meÂ dicos de acuerdo con un meÂ todo establecido
previamente.

Las causas de defuncioÂ n se clasificaron en dos
grupos: las establecidas en la autopsia verbal y las causas
contribuyentes. Los trabajos sobre el terreno se hicieron
entre el 1 de noviembre de 1995 y el 30 de octubre de
1996. La poblacioÂ n total observada en los 100 grupos fue
de 198 989 personas, con 965 defunciones registradas e
investigadas, que dan una tasa bruta de mortalidad del 5
por 1000 anual.

Las tres causas principales de defuncioÂ n eran las
enfermedades del sistema circulatorio, los tumores
malignos y los accidentes. La tasa de mortalidad por
edades muestra un perfil similar al registrado en los
Estados Unidos. Se calcularon varios indicadores, como la
razoÂ n de mortalidad proporcional para toda la muestra y
para los menores de un anÄ o, la tasa de mortalidad por
causas, edades y sexos, y las causas contribuyentes de
defuncioÂ n para el infarto de miocardio y los accidentes
cerebrovasculares.

La formacioÂ n intensiva, la supervisioÂ n y el reciclaje
de los agentes sobre el terreno permitieron evaluar
satisfactoriamente la mortalidad mediante el meÂ todo de
la autopsia verbal.
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Annex. Verbal autopsy form

1. General information
1.1 Identification data

1.1.1 Name:
1.1.2 Sex: 1. N male 2. N female
1.1.3 Age (in years, for infants X/12):
1.1.4 Marital status: 1. N not married 2. N married

3. N widowed 4. N divorced 5. N separated
1.1.5 Address (usual domicile) ___________________________________________________________________________________

______________________________________________________________________________________________________________

1.1.6 Occupation: ________________________________________________________________________________________________

1.1.7 Smoker: 1. N yes 2. N no
If yes:
1.1.7.1 How many cigarettes/day: _____________________________

1.1.7.2 For how long: __________________________________________ years
1.1.8 History of drinking alcohol: 1. N yes 2. N no

If yes:
1.1.8.1 How much: 1. N light 2. N moderate

3. N heavy
1.1.8.2 For how long: __________________________________________ years

1.2 Date of death (D/M/Y): ____________________________________________________

1.3 Place of death (as detailed as possible): 1. N hospital (name and address) ________________________________________

______________________________________________________________________________________________________________________

2. N at home 3. N other (specify): ________________________________________________________________________________

1.4 Where was the deceased buried ____________________________________________________________________________________

1.5 Who was the religious person attending the burial (name and address): __________________________________________

______________________________________________________________________________________________________________________

1.6 Did you ever obtain a death certificate: 1. N yes 2. N no
1.6.1 If no, why: __________________________________________________________________________________________________

______________________________________________________________________________________________________________

1.6.2 If yes, could we see it: 1. N yes 2. N no
1.6.3 Could we copy it on this blank form: 1. N yes 2. N no

(copy certificate as is; no changes to be made)

2. Medical history related to death
2.1 Was the deceased seeing a health provider before death: 1. N yes 2. N no
2.2 If yes, specify (name, profession, address, tel.): ____________________________________________________________________

_______________________________________________________________________________________________________________________

2.3 For how long: _____________________________________________________ years
2.4 For what complaint (specify): _______________________________________________________________________________________

2.5 Was the deceased taking any medication: 1. N yes 2. N no
2.6 If yes, specify (ask for remaining containers): _______________________________________________________________________

2.7 Was the deceased hospitalized before death: 1. N yes 2. N no
2.8 If yes, specify where (name, address, tel.): __________________________________________________________________________

_______________________________________________________________________________________________________________________

2.9 For how long: ________________________________________ days
2.10 When did the deceased leave hospital (before death): ________________________________________ days
2.11 Did the deceased undergo any surgical operation during this hospitalization: 1. N yes 2. N no
2.12 If yes, when (before death): ________________________________________ days
2.13 Do you know what was the operation: 1. N yes 2. N no
2.14 If yes, specify ________________________________________________________________________________________________________

2.15 Was the deceased or any member of the family ever told the nature (the diagnosis) of the illness:
1. N yes 2. N no
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2.16 If yes, what was it (specify as clearly as possible): __________________________________________________________________

2.17 Was the deceased involved in an accident shortly before death: 1. N yes 2. N no
2.17.1 If yes, what was the accident: _____________________________________________________________________________

2.17.2 If yes, specify days before death: ________________________________________ days
2.18 Where accident occurred: 1. N at work 2. N road (motor accident) 3. N at home 4. N other

(specify): _____________________________________________________________________________________________________________

2.19 Organs/part of body injured during accident:
2.19.1 Head: 1. N yes 2. N no
2.19.2 Chest: 1. N yes 2. N no
2.19.3 Abdomen: 1. N yes 2. N no
2.19.4 Limbs: 1. N yes 2. N no

2.20 In head injuries, did the deceased ever complain of:
2.20.1 Loss of consciousness: 1. N yes 2. N no
2.20.2 Coma: 1. N yes 2. N no
2.20.3 Headache: 1. N yes 2. N no
2.20.4 Paralysis (hemiplegia, etc.): 1. N yes 2. N no
2.20.5 Other symptoms, specify: __________________________________________________________________________________

3. Specific information
3.1 Cardiovascular system

3.1.1 Did the deceased ever complain of dyspnoea: 1. N yes 2. N no
If yes, was it on:
3.1.1.1 Exertion: 1. N yes 2. N no
3.1.1.2 Lying down flat: 1. N yes 2. N no
3.1.1.3 At night (parosysmal cough) relieved by sitting up in bed: 1. N yes 2. N no

3.1.2 Did the deceased ever complain of chest pain: 1. N yes 2. N no
If yes:
3.1.2.1 Was it persistent for several hours: 1. N yes 2. N no
3.1.2.2 Was it relieved by rest: 1. N yes 2. N no

3.1.3 Did the deceased ever complain of cyanosis on the lips, fingers or nails: 1. N yes 2. N no
3.1.4 Did the deceased ever complain of oedema (the lower limbs, foot and leg, eyelids, abdomen, back,

sacrum) especially if lying down: 1. N yes 2. N no
3.1.5 Did the deceased ever complain of paroxysmal tachychardia (sudden rapid heart beats for one hour

or more): 1. N yes 2. N no
3.1.6 Did the deceased ever complain of weakness or tiredness: 1. N yes 2. N no
3.1.7 Did the deceased ever complain of recurrent sore throat, joint pain and inflammation (migrating):

1. N yes 2. N no
3.1.8 Did the deceased ever complain of a heart attack: 1. N yes 2. N no

If yes:
3.1.8.1 How many times: ________________________________________________________________________________

3.1.8.2 When was the last (before death): ________________________________________ days
3.2 Respiratory system

3.2.1 Dry cough: 1. N yes 2. N no
3.2.2 Productive cough: 1. N yes 2. N no

If yes, was the sputum:
3.2.2.1 Clear and sticky: 1. N yes 2. N no
3.2.2.2 Yellowish or greenish: 1. N yes 2. N no
3.2.2.3 Stained with blood: 1. N yes 2. N no

3.2.3 Haemoptysis (bright red, frothy (mixed with sputum) vs. haematemesis (dark in colour (mixed with
food): 1. N yes 2. N no

3.2.4 Offensive smell (bronchiectasis): 1. N yes 2. N no
3.2.5 Chest pain: 1. N yes 2. N no

If yes
3.2.5.1 Was it increased with cough and/or deep breath (pleuritic pain): 1. N yes 2. N no
3.2.5.2 Was it localized and tender: 1. N yes 2. N no

3.2.6 Air hunger (uraemia, diabetic ketosis): 1. N yes 2. N no
3.2.7 Wheezing: 1. N yes 2. N no

3.3 Digestive system
Did the deceased ever complain of:
3.3.1 Abdominal pain (colic): 1. N yes 2. N no

If yes, was the pain:
3.3.1.1 Persistent: 1. N yes 2. N no
3.3.1.2 Localized over one area: 1. N yes 2. N no
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If yes:
3.3.1.2.1 Central abdomen: 1. N yes 2. N no
3.3.1.2.2 Right lower abdomen: 1. N yes 2. N no
3.3.1.2.3 Lower abdomen: 1. N yes 2. N no
3.3.1.2.4 Loin radiating to the groin (inguinal region) and/or the testicle of same side

(renal): 1. N yes 2. N no
3.3.1.2.5 Relieved by meals (food): 1. N yes 2. N no
3.3.1.2.6 Aggravated by meals (food): 1. N yes 2. N no

3.3.2 Persistent heartburn: 1. N yes 2. N no
3.3.2.1 Was it sometimes accompanied by water brash (belching of sour fluid in the mouth±

duodenal ulcer): 1. N yes 2. N no
3.3.3 Persistent diarrhoea: 1. N yes 2. N no

If yes, was it:
3.3.3.1 Chronic (several years; children, several months): 1. N yes 2. N no
3.3.3.2 Alternating with constipation: 1. N yes 2. N no

3.3.4 Haematemesis: 1. N yes 2. N no
If yes:

3.3.1.2.6 Aggravated by meals (food): 1. N yes 2. N no
3.3.4.1 Was the blood: 1. N bright red 2. N dark 3. N black
3.3.4.2 Did this haematemesis last until death: 1. N yes 2. N no
3.3.4.3 For how long before death: ________________________________________ month(s)
3.3.4.4 Was the deceased or any member of the family informed of the nature or the cause of this

haematemesis: 1. N yes 2. N no
If yes:

3.3.4.5 What was it: _____________________________________________________________________________________

3.3.5 Blood in the stools: 1. N yes 2. N no
If yes:
3.3.5.1 Was the blood: 1. N red 2. N dark (black)
3.3.5.2 Did the symptoms last until death: 1. N yes 2. N no

If yes:
3.3.5.2.1 For how long before death: ________________________________________ month(s)

3.3.5.3 Was the deceased or any member of the family informed of the nature or cause:
1. N yes 2. N no
If yes:
3.3.5.3.1 What was it: _________________________________________________________________________

3.3.6 Jaundice: 1. N yes 2. N no
If yes:
3.3.6.1 For how long before death: ________________________________________ days
3.3.6.2 Did jaundice last until death: 1. N yes 2. N no
3.3.6.3 Was the deceased or any member of the family told of its nature or cause:

1. N yes 2. N no
If yes:
3.3.6.3.1 What was it: _________________________________________________________________________

3.3.7 Persistent vomiting: 1. N yes 2. N no
If yes:
3.3.7.1 Did it last until death: 1. N yes 2. N no

________________________________________ days
3.3.7.1.1 What was the duration:
(before death): ________________________________________ days

3.3.7.2 Was it always preceded by nausea: 1. N yes 2. N no
3.4 Genitourinary system

Did the deceased ever complain of one of the following symptoms:
3.4.1 Pain in the loin radiating to inguinal area (see abdominal pain, 3.3.1):

1. N yes 2. N no
3.4.2 Haematuria (blood in urine): 1. N yes 2. N no

If yes:
3.4.2.1 Did haematuria last until death:

1. N yes 2. N no
If yes:
3.4.2.1.1 For how long (before death): ________________________________________ month(s)
3.4.2.1.2 Was haematuria ever associated with pain:

1. N yes 2. N no
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3.4.2.2 Was haematuria:
1. N persistent 2. N intermittent

3.4.3 Problems in urination: 1. N yes 2. N no
If yes:
3.4.3.1 Decreased volume of urine: 1. N yes 2. N no
3.4.3.2 Complete retention of urine lasting for more than a few hours:

1. N yes 2. N no
If yes:
3.4.3.2.1 Was this retention:

1. N recurrent 2. N transient
3.4.3.2.2 Did this retention last until death:

1. N yes 2. N no
3.5 Infectious diseases

3.5.1 Did the deceased ever complain of fever:
1. N continuous 2. N intermittent 3. N never complained
If continuous or intermittent:
3.5.1.1 Did fever last until death: 1. N yes 2. N no

If yes:
3.5.1.1.1 For how long before death: ________________________________________ days

3.5.1.2 Was the deceased or any member of the family ever informed of the nature of the diagnosis
of this fever: 1. N yes 2. N no
If yes:
3.5.1.2.1 What was it: _________________________________________________________________________

The following questions should be asked with special emphasis if the deceased is a child (0±15 years).
Did the deceased ever complain before death of any of the following:
3.5.2 Generalized rash associated with cough and
3.5.3 Difficulty in breathing, sore throat with greyish membrane on the tonsils, the palate and the

throat which may have caused the death: 1. N yes 2. N no
3.5.4 Sudden paralysis of the lower limbs or any other organ in the body: 1. N yes 2. N no
3.5.5 Persistent diarrhoea and severe loss of weight: 1. N yes 2. N no
3.5.6 Generalized spasm and opisthotonus (vs. epilepsy) 1. N yes 2. N no

If yes:
3.5.6.1 When these symptoms occurred: (before death) (fatality rate is usually very high)

________________________________________ days
3.5.6.1.1 If the deceased is a newborn (less than 8 days), when did the spasm occur after

birth ________________________________________ days
3.5.6.1.2 Where did the delivery take place: 1. N hospital 2. N home 3. N other

(specify) _____________________________________________________________________________

3.5.6.1.3 Who attended this delivery: 1. N doctor 2. N midwife
3. N daya (traditional birth attendant) 4. N other
(specify) _____________________________________________________________________________

3.5.7 Headache, fever, nausea, vomiting and stiff neck: 1. N yes 2. N no
3.5.8 Was the child born with any congenital malformation: 1. N yes 2. N no

If yes:
3.5.8.1 Specify ___________________________________________________________________________________________

3.6 Reproductive mortality
If the deceased is a female aged 12±50 years:
Did the deceased ever complain before death of any of the following:
3.6.1 At the time of death was the deceased: 1. N married and living with her husband
2. N divorced 3. N separated 4. N widowed 5. N not married
3.6.2 If married and living with her husband, separated, divorced, or widowed for less than 3 months,

did she complain before she died of:
3.6.2.1 Lasting fever: 1. N yes 2. N no
3.6.2.2 Vaginal bleeding: 1. N yes 2. N no
3.6.2.3 Abortion (up to 42 days (6 weeks) before death): 1. N yes 2. N no

3.6.3 Was she pregnant and delivered before her death (up to 42 days (6 weeks)) regardless of gestation
age): 1. N yes 2. N no
If yes:
3.6.3.1 Where the delivery took place: 1. N hospital 2. N home 3. N other

(specify) __________________________________________________________________________________________

3.7 Malignancies
Did the deceased ever complain of:
3.7.1 The presence of any mass or tumour in any part of the body: 1. N yes 2. N no
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If yes:
3.7.1.1 Where: (specify, if a woman emphasize mass in breast) ________________________________________

3.7.1.2 Did this tumour persist until death: 1. N yes 2. N no
3.7.2 Continuous loss of weight with no apparent reason 1. N yes 2. N no
3.7.3 Continuous headache not relieved by usual drugs, associated with vertigo, personality changes,

vomiting, ataxia, paralysis or paresis: 1. N yes 2. N no
3.7.4 Was the deceased or any member of the family ever informed of the possible existence of a

malignant tumour or growth: 1. N yes 2. N no
If yes:
3.7.4.1 Where in the body (specify as clearly as possible) (multiple sites): ______________________________

___________________________________________________________________________________________________

3.7.4.2 What was the prognosis: 1. N not mentioned 2. N good 3. N reserved
4. N bad (fatal)

4. Presumed cause of death
4.1 From death certificate: ______________________________________________________________________________________________

4.2 From verbal autopsy form: __________________________________________________________________________________________

4.3 Determined cause of death: __________________________________________________________________________________________

4.5 Contributory causes of death: ______________________________________________________________________________________
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