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ABSTRACT
 

The National Survey on Causes and Circumstances of Infant and Child deaths
(ECCO) was conducted in Morocco 1988-1989. This survey was based on a
reprebc', ative sample of 382 deaths from children under 5 years of age. 
These
deaths were registered between the third and the fifth round of the National
Multi-Round Demographic Survey occurs
which every 6 months. They are
representative of a whole year of infant and child mortality in the country.
 

Causes and circumstances of deaths were asseseed using the verbal autcpsv
technique. A questionnaire was specially designed for this survey and it 
wastested before hand on a sample of 17 deaths. An in-depth validation stud. was
also conducted prior to the survey by comparing the causes of 64 deatha ASseosed
by verbal autopsy to the causes of these deaths registered at the hospital. :
95% of cases both diagnoses were identical.
 

The field interview~s were conducted by female nurses especially trainedfc. r this survey. Those who completed the questioanaire poorly or incompletelywaere re-interviewed by the national supervisor. All questionnaires wer t read andanalyzed by at least two independent physicians. The ccdlug of the Lauses was 
standardized. 

The analysis showed that for neonatal deaths (less than 28 days) main causes
of deaths were: 
tetanus (21%), birth injury (20%), prematurity (20%) low birth
weight (8%) and pneumonia (9%). Malformationa accounted for only 3%. 12% of
neonates were twins. Prematurity and low birth weight were conditions present

in 44% of deaths.
 

In other deaths below age 5, causes were more diverse: diarrhea accountedfor 31%, dysentery for 5%7typhoid for 3%, pneumonia for 12t. laryngitis for 2%,meningitis for 6%, measles for 2%, pertussia for 1%, tuberculosis fox 3% andhepatitis for 2%. Rarer causes 
included: anemia, epilepsy, flu, acute abdomen
and acute nephritis. Also present in the sample were congenital defects (4%) andaccidents (3%). was in
Malnutrition iresent 
 almost a third of the deaths,
diarrhea in 39% of cases and pneumonia in 16%. Among the beverely malnourished
there was a high percentage of kwashiorkor (80%).
 

The study of the circumstances of the deaths revealed the weaknesses of thehealth system: low frequency of referral to modern medicine, insufficient caretaken during pregnancy and delivery, insufficient care of the new-born, lack ofinfrastructure to effectively treat 
diarrhea and malnutrition, inappropriate
usage of drugs. In addition reveral cases of therapeutic errors were found.
 

The study made various recommendations to reduce mor., lity of childrenDelow age 5. It also proposed to set-up a surveillance system of causee of death 
it the national level.
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CHAPTER 1 : INTRODUCTION
 

1.1 	MORTALITY OF CHILDREN 

Level 	of mortality
 

The level of mortality of children 
 is 	relatively well known in Morocco:sources are the various demographic surveys, In particular the National Surveyof Family Planning and Fertility (WFS, 1979) and the National Surveyand Population (DHS, 1987) [1,2,3,41. The 	
on Hoalth 

level of mortality has decreasec
dramatically over the last 20 years, as shown in the following table:
 

Table 1.1 : Probabilities of 	death (per 	1000) by age and period 

age 	at death 1962-66 1967-71 1972-77 
 1977-81 1982-86 decline
 

0 -	 27 days 58.1 47.4 48.8 48.8 
 41.1 -29%
 
28 d - 11 months 60.1 55.3 
 55.6 43.6 
 32.2 -46% 

1 - 4 years 96.2 79.4 68.3 
 48.0 31.2 
 -68%
 

total 0-4 years 203.0 174.0 165.2 136.0 
 102.0 -50%
 

Source 	 : DHS report p-79.
 

Mortality of children 

age 1 to 4 

below age 5 has been halved in the last 20 years. Fromthe decline has been the largest (68%) whereas the neonatal periodhas had the smallest decline (29 %).
 

Mortality differentials
 

Mortality is roughly the 	 same for both males and femalesneonatal period where it 	 except for theis 	12% 
higher for males. However, mortality is much
higher in rural areas (137/1000 between 0 and 	5 yearR in 1977-86) than in urbanareas (81/1000). Mortality also 	 strongly varies between geographical areasapproximately defined by and Inaltitude latitude. particular, two seemareasto 	have a much higher mortality than the others: an area of 13 southern provinces(El 	 Kalaa, Agadir, Guelmin,
Azilal, 0uarzazate, 

Figuig, Tan-Tan, Tiznit, Taroudant, Errachidia,Tata, Marrakech, Eseaouira) forinfant mortality wa3 estimated to be 115/1000, 
which the mean level of 

provinces (Taza, Al Hoceima, 	
and an area of 6 northern

Sidi 	Kacem, TStouan, Taounate et Chechaouen)which the mean level of infant mortality was 116/1000. 	
for 

The 	remaining provinceshad 	an average level of infant mortality one third lower at 75/1000, 
 (table

1.2).
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Table 1.2 : 
Moroccan Provinces according to population ('1000), natality,
infant mortality (/1000), the number of death surveyed and
the sampling rate (/10.000) (1988 data).
 

Province Popu-
lation 

% 
urban 

nb 
births 

IMR infant 
deaths 

deaths 
surveyed 

sample 
rate 

S Agadir
S Azifal 
S El Kalaa 
S Errachidia 
S Essaouira 
S Figuig 
S Guelmim 
S Marrakech 
S Ouarzazate 
S Tan-Tan 
S Taroudannt 
S Tata 
S Tiznit 
N Al Hoceima 
N Chefchaouen 
N Sidi Kacem 
N Taounate 
N Taza 
N Tftouan 

Beni Mellal 
Ben Slimane 
Boujdor 
Boulemane 
Casablanca 
El Jadida 
Essemara 
Fee 
Ifrane 
Kenitra 
Rhemisset 
Khenifra 
Khouribga 
Laayoune 
Mekres 
Mohamedia 
Nador 
Oued Eddahab 
Oujda 
Rabat 
Sale 
Skhirat/Tamara 
Safi 
Settat 
Tanger 

726 
416 
656 
481 
425 
110 
155 

1455 
616 
55 

632 
108 
362 
355 
350 
580 
589 
690 
818 
842 
197 
9 

148 
2805 
882 
23 

966 
113 
855 
456 
419 
513 
132 
718 
195 
726 
24 

916 
625 
544 
176 
809 
769 
523 

48 
8 

16 
17 
13 
39 
43 
38 
10 
89 
11 
3 

14 
23 
9 

26 
5 

19 
54 
42 
21 
55 
12 
94 
21 
91 
67 
46 
43 
34 
41 
61 
86 
61 
66 
23 
87 
65 

100 
77 
40 
42 
23 
71 

27101 
16945 
26286 
19247 
17147 
4195 
5856 

55618 
25022 
1861 

25591 
4447 

14584 
14010 
14241 
22745 
24168 
27482 
30102 
31890 
7805 
330 

5978 
93565 
34994 

773 
34275 
4233 

32248 
17573 
15909 
18597 
4497 

25970 
6983 

28675 
815 

32862 
20562 
18955 
6684 

30623 
30382 
18488 

95 
124 
95 

124 
139 
105 
198 
131 
128 
106 
112 
130 
110 
105 
141 
109 
122 
97 
121 
75 
64 

100 
113 
61 
60 

100 
91 
112 
81 
76 

104 
66 

100 
86 
68 
60 

100 
66 
50 
29 
74 
82 
64 
86 

2574 
2101 
2497 
2386 
2383 
440 

1159 
7285 
3202 
197 

2866 
578 

1604 
1471 
2007 
2479 
2948 
2665 
3642 
2391 
499 
33 

675 
5707 
2099 

77 
3119 
474 

2612 
1335 
1654 
1227 
449 

2234 
474 

1720 
81 

2168 
1028 
1497 
494 

2511 
1944 
1589 

13 
15 
1 
7 
5 
0 
3 

22 
27 
0 
3 
4 
3 

18 
10 
13 
7 

12 
12 
6 
0 
0 
2 
7 
9 
0 
3 
2 

11 
6 
3 
7 
2 
4 
0 
6 
0 
3 
8 
0 
0 
6 

11 
4 

50 
71 
4 
29 
20 
0 
25 
30 
84 
0 

10 
69 
18 

122 
49 
52 
23 
45 
32 
25 
0 
0 
29 
12 
42 
0 
9 
42 
42 
44 
18 
57 
44 
17 
0 
34 
0 
13 
77 
0 
0 
23 
56 
25 

13 south prev.
6 north prov.

25 other prov. 

6197 
3382 
14379 

24 
26 
59 

243900 
132748 
523674 

120 
114 
72 

29272 
15212 
38091 

103 
72 

100 

35 
47 
26 

total 23958 45 900322 91 82575 275 33 
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Although mortality has reached a moderate level, it is still much higher
than that of European countries and also higher than the level in some countries
with a lower income per capita such as China, Sri-Lanka, and the state of Keralain India. This suggests that many public health problems still remain unresolved
in the country.
 

1.2 KNOWLEDGE ON CAUSES OF DEATHS
 

Current knowledge on causes of deaths in Morocco remains very sketchy.There is no official publication on detailed causeslevel. of death at the nationalThe coverage of deaths by vital registration is acceptable only in cities;furthermore most vital registration forms that reach the ministry are notanalyzed. The only statistical table that is available at the level of theministry of health dealing with deaths of children under age 5from urban areas 1985 refers to a samplein that appears in tho National Plan of Orientation forEconomic and Social Development:
 

Table 1.3 : Distribution of causes of deaths among children less than 5 yearsin urban areas, 1985 sample.
 

rank group of causes of death 
 N %
 

1 causes of morbidity and premature deaths
2 297 32.4
ill defined symptoms and morbid states

3 infectious and parasitic diseases 

219 23.9
 
4 196 21.4
diseases of the respiratory system 
 55 6.0
5 accidents and trauma

*6 38 4.1diseases of the circulatory system

7 diseases of the nervous 31 3.4
system and sense organs
8 25 3.7
diseases of nutrition and metabolism

9 16 1.7
congenital abuirmalities 

10 14 1.5
diseases of the digestive system

11 tumors 8 0.1
 
12 mental disorders 7 0.8
 
13 diseases of the urinary system 

6 0.6
 
14 diseases of blcod and related organs 

3 0.3
 
15 diseases of the skin and 2 0.2
subcutaneous tissues16 complications of pregnancy and delivery 

1 0.1 
17 diseases of osteitic 0 0.0system and conjunctival tissues 0 0.0
 

all 

918 100.0
 

Source 
: National Plan of Orientation for Economic and Social Development,

1988-92.
 

The only real practical source of information comes from hospital registersand from the doctoral dissertations of medical students.in hospitals However deaths occurringare a biased sample of all deaths. It will be shownthis national later that insample only 10% of all deaths under age 5 occurred in hospitalsand therefore these cannot be considered representative of the national problems. 

Furthormore, hospital registers are not kept for statistical analysis andoften only che final condition appears in the file which again strongly biases
the analysis of causes of death. For instance, while the questionnaire was belng
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tested, the death of a malnourished child was well described by the mother but
there was no mention of'the poor nutritional status of the chiLd in the hospital
file; it 
was only after a detailed analysis of all documents relating to this
child that was discovered that this one year old child weighed 4 kg (about 8
pounds).
 

Diseases requiring notification
 

Another source of information comes from diseases requiring notification.
This information represents only morbidity; however it gives a clue as to which
diseases may play roles in mortality of children.trends in In addition, knowledge ofdiseases requiring notification facilitates the interpretation of somedata on mortality. Following are some of the available data:
 

Table 1.4 : Notification of certain infectious diseases, by year (incidence)
 

infectious diseases 
 1981 1982 1983 
 1984 1985 1986 1987 1988
 

tuberculosis 
 28637 28095 
 26944 22279 26790 27553
measles 
 109486 63180 
80806 11484 
 4216 15333
typhoid 
 13292 17735 
 16849 15770 
 12322 11190
schistosomiasis 
 9626 6582 10645 6338 5165
hepatitis 
 3389 4646 5264 5676 5158 3492
pertussis 
 7359 12330 9142 5101 
 1772 1163
malaria 
 98 62 75 318 713 597
meningitis (CS) 
 715 677 943 
 886 616 
 324
tetanus 
 100 161 162 171 171 181
poliomyelitis 
 58 67 49 22 
 15 12
diphtheria 
 39 48 33 20 11 7-


Source 
: National Plan of Orientation for Economic and Social Development,
 
1988-92.
 

1.3 THE VERBAL AUTOPSY TECHNIQUE 

The verbal autopsy technique is old,systematic way but it has recently been used in ain certain research projects on
countries, including in Senegal 
public health in developing15,6]. Recently, in March 1989, a seminar washeld at Johns Hopkins University in Baltimore, MD (USA), which summarizedknowledge currenton this technique and recommended its wider usage [7). 

The technique gathers from the relatives of a deceased person all possibleinformation 
that may helping assessing the 
cause of death.
information gathered is based upon the history of the illness 
The principal
 

and symptoms that were and on the signs
present during the course of the illness assequence. Other information on treatments well as their
is also gathered as well as copies ofprescriptions and drugs that were taken, which often help the diagnosis or at
least reinforce it.
 

The technique is obviously not precise and one obtains only "probable causesof death-. However it works well for a small number of frequent causes. It has
only a atatistical interest. When applied to a representative sample of deaths
 



it produces a frequency distribution of major causes of death in a population.
Furthermore, associated with information on circumstances of deaths it enablesone to pinpoint the weaknesses of the health system. 

To be effective it first requires personnel well trained in the interview
technique, often a difficult job requiring high levels of accuracy; second it
requires that all questionnaires are analyzed independently by at least twophysicians and that all debatable cases are discussed in detail; and third itrequires that a strict coding system is adopted, as was in this survey.
 

1.4 HEALTH POLICY
 

Since independence, The Ministry of Public Health has conducted a policydesigned to improve public health throughout the country. This policy has hadvarious orientations during the successive plans of economic and socialdevelopment. Among the main objectives for the 1981-1985 period was the reductionof infant and child mortality to less than 100/1000 before the end of 1985. The
Plan of Orientation for the Economic and Social Development 1988-1992 of theMinistry of Public Health continues giving priority to a similar objective inthe framework of Primary Health Care (PHC) and has a new target of 90/1000. 

To meet these objectives, various orientations are employed and certainprograms are started: according to the report of the commission on "health,nutrition and family planning" set-up for the Plan of Orientation for theEconomic and Social Development 1988-1992, objectives are:
 

1. expanding the 
sanitary coverage following a new strategy based on
detailed modalities adapted 
to the field conditions. This strategy can be

summarized as follow:
 

-fixed mode, by building a sanitary facility of 
PHC of a given
category, in a placeaccessible to all people living in a given geographical
area; 

-mobile mode, by classical itinerant team with a meeting point;
 

-decreasing the' percentage of the unprotected population, ie thoseiocated beyond 6 km of a facility (about 4 miles); 

-improving the staff level;
 

2. implementing the maternal and child health programmes which aim at 
reducing infant mortality. Among these programs are: 

-EPI: the Expanded Programme on Vaccination was reinforced in 1987 by thenational days of immunization. Its aim is to increase the vaccine coverage amongchildren below age 5 and as a consequence to reduce the incidence of target
diseases.
 

-Diarrheal disease program, following the oral rehydration strategy. 

-Programme against protein-energy malnutrition. 

-Programme against nutritional deficiencies. Thi3 programme primarilytargets rickets and andanemia includes the systematic supplementation ofchildren's diets with vitamin 0 and the supplementation of pregnant women's diet 
with iron.
 

-Programme for monitoring pregnancies and deliveries. The objective of 
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this programme is to improve as quickly and 
as effectively as possible the
availability, the accessibility and the usage of health facilities to reach an
acceptable level of infant and child health and to help reduce maternal and
perinatal mortality.
 

These efforts account for an important part of the budget of the state and
of foreign aid.
 

However the statistical importance
programs and their impact remain largely 
of the problems targeted by these
unknown. Studying the causes of death
among children age 0-4 years, 
the main target of these prograr aes,and the
circumstances associated with these deaths may be a major contribution to assess
the importance of the problems and the impact of the interventions.the This is whereECCD (Enquite nationale our les Causesinfanto-juv6niles) et Circonstances des D~cdscomes: it is attempting to bridge the gap inare the main causEes of deaths among 

knowledge of whatchildren age 0-4 years as well as thecircumstances of these deaths.
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CHAPTKR 2 : THE E.C.C.D. SURVEY
 

2.1 SURVEY OBJECTIVES 

IMMEDIATE OBJECTIVES
 

The first objective of the ECCD 
 is to estimate the frequency of major causesof infant and child deaths at the national level. The second objective is to
analyze the circumstances of these deaths and 
in particular to identify the
weaknesses of the health system.
 

As a lesser objective 
the ECCD's analysis has tried to evaluatesocioeconomic, demographic and cultural could 
how various

factors account for the frequency
of certain causes.
 

LONG TERM OBJECTIVES
 

Long term objectives of ECCD 
are to elaborate, from the results of this
study, a methodology for the continuous registration of data on mortality of
young children and to prepare for the implementation of a system of surveillanceof causes of deaths and of evaluation of main health programmes.
 

2.2 INSTITUTIONAL AND FINANCIAL FRAMEWORK
 

The ECCD was conducted by the agreement Family
for Planning and
Demographic Activities between the Ministry of Public Health and the CENTERS
FOR DISEASE CONTROL (.CDC, Atlanta, GA) with the financial help of USAID. Thetotal budget for this survey was 952.450 DH (about 115,000 $)contribution of 683.250 with aDH from USAID and 269.200 DH from the Ministry of Public
Health.
 

DAT), 
The Director of Technical Affairs (Directeur des Affaires Techniques,Dr Mechbal Abdelhay, was 
the national director 
of the survey and was


responsible for its management.
 

Dr BELOUALI Radouane, head Workingof the Group for the creation ofNational Institute for Research and Training in 
the 

Public Health and SanitaryAdministration (Institut National da Formation et Recherche en Arinistration
Sanitaire et Sant6 Publique (INFR.AS/SP) was responsible for the design of the
questionnaire. 

Mr AZELMATE Mustapha, head of the Unit of Surveys and Health Information
(Service des Etudes et de l'Information Sanitaire, SEIS) was responsible for
field work and computer analysis.
 

The staff mentioned above were assisted by a ourvey bureaul'enqu~te): a public health (bureau dephysician (Dr anDARKAOUI NADA), engineer (Mr ELGANDASSI) and a statistician-nurse (cadriste statisticien: Mr ZGUIER).
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This 	team was lead by Dr DARKAOUI NADA whofield work. She was 	
monitored and supervised theasiisted by a pediatrician, 
a computer programmer and 
a
secretary. Another pediatrician of the Rabat Children Hospital (h6pital d'enfants
do RABAT) was added to the survey bureau at each round (Dr R. BAKKALI et B.BELMEJDOUB).
 

For the duration of the survey andhas beqn provided by Mr GARENNE Michel, 
the analysis, technical assistance 

and Health OUR Population 
head of the Research Unit Populationet Sant6) at ORSTOM, the French Institute of Researchfor Development in Cooveration.
 

All together about 
 50 professional
participated in the 	 and clerical employees haveECCD 	survey under the authority of the National Director(see annex A-5).
 

2.3 	 SURVEY METHODOLOGY 

A) 	 THE SAMPLE
 

The ECCD survey was based on a representative sample
age 0-4. This sample has of deaths of children 
of Statistics (Direction 

been bought from the Ministry of Planning/department
de la 	Statistique du SecrtariatSGP/DS). That department 	 Gcndral au Plan: 

(Enqudte 	
had recently conducted a Multi-Round Demographic SurveyD~mographique A Passages R~pt~s: EDPR), on a representative randomsample 	of about 30,000 households. This multi-round survey was conducted over
two years, with five rounds every 6 months. All deaths below age 5between the third and 	 that occurredfifth 	rounds, ie which 	have been detected during the fourthand the fifth round have been considered for the ECCD and have been surveyed.
This 	 is why the ECCD hapalso been conducted in two rounds. 

Geographical distribution
 

All together 382 deaths below age 5 have been surveyed overin 35 	of the 44 provinces of Morocco. the two rounds, 
the number of infant deaths 

The mean sample rate computed by dividingby the number of expected infantcountry, given birth 	 deaths for therate and IlMR, was 33/10.000 (table 1.2).varies 	from province to province and there has been a 
This sample rate 

very 	high numberin El 	Hoceima and Ouarzazate provinces, although 
of deaths 

the various geographicalare well represented 	 areasin the 	sample. However, the proportion of deatheareas 	 (17%) was lower in urban 
the rural areas have 

than expected from available statistical data (28%). Hencebeen 	over-represented in the 	sample. This may be duelower 	mortality rate in urban areas in 1988 than 
to a 

figures available from 197887, as illustrated in the following table: 

area 1988 
 CBR 1988 q(5) deaths % survey % Samplepopul. 	/1000 births /1000 
0-4 y. deaths deaths /10.000
 

urban 10.920 32.9 354.695 81 28730 28.2 65 17.0 
 22
 
rural 13.038 41.5 546.855 137 74919 71.8 
 317 83.0 42
 
all 23.958 37.6 901.038 115 103649 100.0 
 382 	 100.0 37
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Age distribution
 

Deaths have been grouped in 3 age groups:
 

- neonatal: _e 0 to 27 days;
 

- infant (post-neonatal): ie 28 days to 11 months;
 

-"childhood: ie to12 59 months. 
In this report the word "infant" refers to post-neonatal mortality only andto mortality 0-11 months notas usual. In samplethe EDPR of deaths there were also13 still-births, a child still alive, a child death above age 5 and 6 eligible
deaths that could not found thebe in field (table 2.1). The distribution ofdeaths according to age at death reveals some differences of small magnitude.
In particular, among the deaths below age 1, there were proportionately more
post-neonatal deaths than neonatal deaths 
(see following table).
 

age group 
 DR 1988 % survey % Sample
/1000 deaths deaths /10.000
 

neonates 
 41.1 36.943 39.3 128 
 33.5 35
 
infants 
 32.2 29.013 30.8 147 
 38.5 51
 
children 
 32.2 29.013 30.8 107 38
28.0 


all' 
 37.6 94.068 100.0 
 382 100.0 41
 

B) THE RESPONDENT 

In 
time it 

this study the choice of the respondent was of prime concern. Everywas possible, mothers of deceased children were interviewed since mothersoften notice with accuracy symptoms as well ashealth of the child. 
changes that have occurred to thoIn 87% of cases the interviewee was the mother, in 3% ofcases it was the father and in 10% of cases another relative. 

DELAY SINCH DEATH
 

The quality of the data dependsthe date of death and 
to a large extent upon the delay betweenthe date of the interview: mothersinterviewed should not betoo early (risk of refusal) or too lateappropriate (risk of omission). The mosttime for the interview seems to bedeaths. from 3 to 9 months after theThis is what has been done here: 7.8 months on the average in the firstround (2 to 17 months, SD=2.4 months) and 8.9 months at the second round (4 to
17 months, SD=2.6 months). All together 91 % of all deaths have been surveyed
less than a year after the death (see table 2.1).
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Table 2.1 : general situation of the survey 

date of'demographic round 


date of ECCD survey 


min and max dates of death 


number of deaths not in 1988 


mean date of deaths 


nb of field workers 


nb of supervisors 


total nb of questionnaires 


among which:
 

- not found or not eligible 


- still births 


- nb of eligible questionnaires 

- number of accidents 

- rb of non accidental deaths 

first round 


18/04/88-15/07/88 


17/10/88-01/11/88 


01/10/87-15/07/88 


32 


13/04/88 


15 

7 


221 


5 


8 

208 


1 

207 


mean delay between death and interview 7.8 months 

min and max delay between deaths and 
 2 - 17 months 


interview
 

second round
 

20/10/88-31/01/88
 

16/05/89-02/06/89
 

15/12/87-18/01/89
 

3 

29/08/88
 

12
 

6 

180 * 

3
 

3 

174
 

6 

168
 

8.9 months
 

4 - 17 months
 

* of which 5 should have been interviewed at the first round.
 

first round: questionnaires A001-A221
 
second round: questionnaires A223-A227 and B001-B175
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2.4 DESIGNING THE QUESTIONNAIRE
 

The questionnaire was designed to gather data on all symptoms that occurred
during the illness leading to death as well as on various variables that could
have contributed to death. Designing the questionnaire included the following

steps.,
 

A) FIRST STEP
 

First, target causes of death were This waslisted. done separately forneonates (less than 28 days) and for other infants and children (28 days up to
5 years). Causes in the list were chosen from prior knowledge of main causes of
death in the country gathered mostly for hospital registers. Thes were:
 

* For neonates (<28 days)
 
- tetanus
 
- prematurity
 
- low birth weight
 
- pneumonia
 
- icterus
 
- birth trauma
 
- hemorrhage
 

* For other infants and children (28 days 4 years)to 

- diarrhea
 
- dysentery
 
- typhoid 
- pneumonia 
- laryngitis
 
- meningitis
 
- septicemia
 
- malaria 
- malnutrition
 
- measles
 
- pertusais 
- tuberculosis
 
-- poliomyelitis
 
- varicella
 
- hepatitis 
- epilepsy
 
- congenital defect
 
- accidents
 

B) SECOND STEP 

A detailed semiologic study of these diseases has been conducted: onlysigns that could be easily recognized by mothers were kept after a test in the
field. This list is given in the questionnaire.
 

All the signs correspondJng to the causes of death were listed. This allowedone to list the diagnosis tha. will be possible from the questionnaire. This list.'s given in annex (A-4). However the final diagnosis depends as much onpresence of these signs as on their sequence and duration. 
the 
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C) THIRD'STEP
 

The 	questionnaire also encompasses various questions on circumstances ofdeath and on main risk factors. These include:
 

* socioeconomic factors
 

- geographical factors: urban-rural, province;
- demographic factors: parity, birth order, mother's and child age,
sex of the child;

- other socioeconomic factors: mother's education, mother's maritalstatus, father's and mother's occupation, type of housing,(number of residents, number of rooms, presence of running water,
electricity, sewage, nature of housing and ccupancy status). 

* health system related factors 

-
factors related to pregnancy and delivery circumstances;

- nutritional status of deceased child;
- level of health care during illness leading to death.
 

2.5 	 TESTING THE QUESTIONNAIRE
 

The testing of the questionnaire occurred between april 23 and 26 1988. The
test was based upon 17 deaths deterted during a vaccine coverage study. 

This first test in the field showed that interviews lasted from 45 to 60minutes . Families of deceased children notabout 	 did show any reluctance to talkthe 	 death. The fact that the interviewerprobably helpful in 	
waL a female physician wasestabtishing effective communication with 	the familles. Thisis why female field workers were later 	chosen to collect the survey data. 

Most 	mothers answered accurately to the questions they 
were 	asked.
Sometimes it was necessary to use circumlocutions.
 

After this test, various modifications were made 
 to the questionnaire,3uch 	 as: 

- restructuring the questions,

-
changing the order of the questions,
 
- suppressing some questions,
 
- introducing new questions,
- transforming open questions into closed ones and conversely,

- changing filters for the questions


(filters were conditions to ask a question)
 

!.6 	 TRANSLATING THE QUESTIONNAIRE
 

The 	questionnaire haa 
been fully 	 into
translated colloquial arabic.urthermore since the words for certain symptoms here varying from one region
o the next, a list of terms specific to the regions was set-up. A person from
ach of the various regions of the country was designated during the training
f the field workers to assist in this task. 
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2.7 VALIDATING THE QUESTIONNAIRE
 

Validating the questionnaire was done by comparing the diagnosis obtained
from the questionnaire after the interview with the family with the diagnosis
made from the medical file established in the hospital where the child died.test was conducted in three parts: 
This 

* in Kenitra medical province, from the deaths that occurred 
in EL IDRISSI hospital;


* in Rabat - Sald medical province, from the deaths that occurredin the children hospital (tost of the questionnaire)* during the two survey rounds, each time thio was possible
(ie when the death occurred in an hospital and the file was
 
found)
 

The objectives of the 'alidation included:
 
-
to test the reliability of the questionnaire for each cause of death;
 
- to evaluate the skill of the field workers during the training;
 
- to searoh for most frequent associations of causes reported by families
for each cause of death;
 

- to improve the quality of the diagnosis from verbal autopsies. 

Main results appear in the following tables (2.2 and 2.3). They indicate
that among the 64 matched deaths only 3 causes were changed after analyzing thehospital file (4.7%): a case of prematurity found to havo died from hypothermiaand, infection; a case of meningitis that was intLrpreted as a case of pneumoniaof 'the new born from the questionnaire and a case of congenital defect withassociated pneumonia that was undetermined from the questionnairo. It should benoted that 7 causes -ndetermlned from the questionnaire were also undeterminedfrom the hospital file. Lastly, 2 cages appearquestionnaire: a case as more complete from theof neonatal tetanus
written at 

for which only "could not suckle" wasthe hospital and a measles case with a pneumonia complication forwhich only the terminal pneumonia was registered at the hospital.
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Table 2.2 : Results of the validation study according to the age at death
 

Age at death Nb of cases Dg confirmad Dg rejected % rejected
 

aeonates 36 35 1 
 2.7
 
infants 15 14 1 
 6.6
 

children 13 12 
 1 7.6
 
total 
 64 57 
 3 4.6
 

Table 2.3 . Results of the validation Ltudy according to the cause of death 

probable cauae quest. hoop. Nb 
 Observations

of death diag. diag.discrep questioruaire/hoopital
 

tetanus 
 18 17 1 
 Q : Tetanus
 
H : Difficulty in sucklingbirth trauma 8 7 1 Q : Birth trauma
 
H : Meningeal hemorrhageNN infection 
 6 7 
 1 Q : Prematur
*H : Hypothermia and infectiondiarrhea 
 6 6 0 

pneumonia,.ARI 3 2 1 Q: Malnutrition+ARI 
icterus 1 1 0 H : Malnutrition+septicemia 

meningitis 3 4 1 Q : ARI 

septicemia 1 2 0 
*H : Meningitis+ARI 
Q : Malnutrition+APRI 

cong. defect 2 3 1 
H : alnutrition+septicemia
Q : NSP + ARI 

epilepsy 1 1 0 
*H : Congenital defect+ARx 

accident 3 3 0 

prematurity 2 1 1 Q : Prematurity 
peritonitis 1 1 0 H : Prematurity + Septicemia 

measles 1 0 1 Q : Measles + ARI 

bronchi expansion 1 1 0 
H: ARI 

undetermined 7 7 0 

Q = cause determined frozr the questionnaire

H = cause determined from the analysis of the hospital file* cause of death corrected from the hospital file.
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2.8 LAYING OUT THE QUESTIONNAIRE
 

The ECCD questionnairu was divided into 9 sections on specific topics:
 
1) Section I : geographical area and identification of the household to be


surveyed.
 

2) Section II : socioeconomic characteristics of the household:residents, number of rooms, number ofrunning water, electricity, toilet facilities, typeof housing, occupancy status, husband occupation and occupation of head ofhousehold.
 

3) Section III : demographic characteristics of mothez:education, literacy, date of 
the level ofbirth, marital status, occupation and parity. 

4) Section IV : characteristics of the deceased child: date of birth, se= andbirth order.
 

5) Section V : history 
of the illness leading death and deathto thecir.umstances: 
- history of the illness 
- cause declared by the family 
- duration of illness 
- place of death 
- nutritional status of the child 
- child care during the illness
 
- reasons for no referral (when applicable)
 
- treatment given in case of referrals 

6) Section VI : questionnaire for neonates 

- circumstances of pregnancy and delivery
 
- signs and symptoms from birth until death
(-kin color, tonicity, body temperature (fever or cold),
difficulty in suckling, icterus, hemorrhage, discharge for

umbilical cord).
 

7) Section VII : general questionnaire:
 

In this section are all signs and symptoms that can be found among neonatesand other children below age 5 (fever, cough, troubles in breathing inurinating, orvomiting, diarrhea, dehydration, paralysis, convulsionas and spasms,stiff neck, opisthotonos, oedcma, icterus, congenital defect and poor health). 
8) Section ViII : probable causes of death
 

9) Section IX : diagnosis from two independent physicians,
 
cause of death from health facility register (if any).
 

2.10 DESIGNING THESURVEYMANUALS
 

The manuals were designed by the survey bureau; they were a useful tool
for the survey personnel. They consisted of: 
the field workers manual, the
supervisors manual and the training teachers manual.
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2.11 RECRUITING THE FIELD WORKERS AND THE SUPERVISORS
 

The 7 supervisors 
were public health physicians; the 23 female field
workers were fully licenced nurses (infirmires dipl6m~es d'6tat) who had the
following characteristics:
 

field workers 
 supervisors
 
level 
 fully licenced nurse 
 GP physician or pediatrician
 

Sex female both sexes 
seniority 
 at least 3 years at least 2 years
 
experience in relation with one 
 working in a general hospital


of the following 
 or in a district hospital

activities:
 

* MCH programme 
* health post MCH 
* service of child health 

2.12 TRAINING THE FIELD WORKERS AND THE SUPERVISORS
 

Theoreticai training
 

The training session lasted 14 days (from August 29 to September 12, 1988).The theoretical training laited 8 days during which the field workers and the
supervL3ors were thetaught survey
technique. All sections of 

targets, the sample and the interviewthe questionnaire were studiedexplanations with detailedof each of the 'juestion by the training teachers; this was followed
by a working group which drew outquestion the problems of each question. After eachsimulations -.of interviews were performed and personnel listened toprerecorded interviews. The "sign and symptom part" was illustrated withshowing the various signs diasthat the field worker should look for (dehydration,spasm, icterus, rash 
... ). 

Field training
 

The field training lasted 6 days. 30 households with a recent death of a
child 0 to 4 years (in 1988) were chosen. All these deaths ca- from the RabatChildren Hospital. This study has also been used as a further validation of thequestionnaire, to evaluate the limits of the questionna.ire and to assess thevalue of the field workers. The deaths to be interviewed werea sample of the most frequent causes of death targeted by 
chosen to include 

meningitis, the questionnaire:diarrhea, neonatal tetanus, acute respiratory infection (ARI) etc. 

Administrative organization 

The training session for the supervisors was conducted at the same time as
the training of the field workers. It also included the various administrativetasks to be performed by them: field work organization, travel arrangements andwelcoming in the provinces and monitoring the progress of the field work onregisters.
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2.13 

Second round
 

For the second round a new training session was held for 3 days (from Hay
10 to May 12, 1989). The survey instructions were repeated and the problemsencountered during the first round were discussed.
 

FIELD WORK ORGANIZATION
 

The national territory was divided into 7 survey areas and 2 supervisionareas. Each survey area consisted of 3 to 5 provinces depending on the number
of deaths; each survey area had a team with two 4WD vehicles (see annex). Thesupervisory tasks can be summarized in 6 main points:
 

1. Contact with the people in charge of the survey at the national level. 
2. Contact with the physician head of thetiming of the survey and 

province for information about thethe halp needed from the field workers during theirstay in the province.
 

3. Planning and dispatching the interviews
 

4. Supervising the field work
 

5. Making a diagnosis
 

6. Re-interviewing in the field if the questionnaire was poorly filled-out.
 

The field workers were in charge of locating the households, of identifyingthe person beet able to answer the questions and to complete the questionnairesaccording to the training instructions.
 

Since the ECCD is based upon 
the deaths of the fourth and fifththe demographic survey the timing of 
rounds ofthe field work is closely linked with thatof the EDPR: the ECCD rounds took place about 3 months after those of the EDPR.
Rounds lasted for about 15 days (see table 2.1).
 

All together 221 deaths nationwide were surveyedat at the first round and 180the second round. This 
implied thorough organization and planning of the
interviews. In fact, even within the same province, the teams had to face majorproblems in remote places. 
 The mean number of interviews rarely exceeded one
per field worker per day. The timing of the survey for each field worker was setup before hand with the help of a road map and the supervisor. This was donesave time, gas, field workers energy and above all to 
to 

allow the supervisorlocate the teams in tothe field at any time.
 

Completed questionnaires

the 

were analyzed by the supervisors who went back tofield when necessary to complete missing information. At the end of eachround questionnaires were sent back to the bureau of the survey.
 

The bureau of the survey 
 made the final diagnosis with the help of thepediatrician and of the consultant.
 

All questionnaires 
were later coded, data was entered in a micro-computerand tables were produced following a pre-conceived plan.
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2.14 DIFFICULTIES ENCOUNTERED
 

a- Difficulties related to field work:
 

Difficulties related to field work were mostly attributable to location.
In fact, 83% of all deaths occurred in areas difficult to reach by car. Reachingsome of the households required 2 days of traveling. All means of transportationwere employed and the most popular method of transport was walkLng. An previouslystated the mean number of interviews per day per field worker was only one. 

b- Difficulties related with errors in the sample:
 

- in the name of the families,
 
- in the first name of the deceased child, 
- in addresses of households in urban areas. 

c- Difficulties related with the interview:
 

Some of the questions were extremely intricate, in particular: 
- the exact determination of age at death when there were no
official documents (vital registration, death certificate etc.). 
- the history of the illness: this question required a special effortfrom the field workers who had to learn how to conduct an unstructuredinterview to gather the most information possible.
 

d- At the confrontation level
 

- Confronting the questionnaires with the hospital registers was hard
because of a lack of precise information in the hospital file (for
example a tetanus deaths was only registered as heart failure).
 

- the hospita-'Tiles were sometimes not located.
 

2.15 DISCUSSION
 

The quality of 
the work varied according to the field worker andgoographical area. Quality thewas evaluated at least in part by computing thepercentage of undetermined causes. This percentage varied from 0% (0/25) to 29%
(4/14) depending upon the field worker. The three field workers who had more than20% undetermined at the first round were not used for the second round. For the
remaining field workers, the mean percentage of undetermined cause of death was
11% (40/347). 

percentage undetermined number of field workers 

S-9 
10 -19 
20 -29 

% 
% 
% 

5 
7 
3 

In addition there were more undetermined causes of death in the north(Ttouan, Chechaouen, Sidi Kacem) and in the south (Marrakech, Ouarzazate etKelaa) than in the rest of the country: 
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provinces 
 % undetermined
 

T6touan - Chechaouen - Sidi Kacem 22 %

Marrakech - Ouarzazate - Kalaa 14 %

Rest of the country 11%
 

However, it seems that the average quality of the interviews was high sincehigher percentages of undetermined causes of death are frequently seen in similar
studies. 
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CAPTER 3 : CAUSES OF DEATHS
 

3.1 ASSESSING THE CAUSES OF DEATHS
 

The questionnaire targeted a limited number of causes of deaths: their listis given in the following table: 8 causes among the neonates, 18 among infants
and children less than 5 years of age.
 

List of causes targeted by the questionnaire according to the age at 
death
 

Neonates 
 infants and children
 
tetanus diarrhea measlesprematurity 
 dysentery 
 pertuss.s
hypotrophy 
 typhoid 
 tuberculosis
pneumonia pneumonia poliomyelitiscongenital defect 
 laryngitis 
 varicella
icterus 
 meningitis 
 hepatitis
birth trauma septicemia epilepsyhemorrhage 
 malaria 
 congenital defect
 

malnutrition 
 accident
 

In addition to the causes targeted by the questionnaire,were identified from the history of the illness, 
several others

the signs and symptoms are frominformation given by the health infrastructure. Theso are the six following
cases:
 
- a case of anemia: a little girl, just above one year old,
very meager with who used to eat dirt,
an abdominal swelling (hepato-splenomegaly), seen by a physicianwho gave her an iron supplementation treatment;
- two cases of flu: 
these were deaths within three days with fever, cough and
nasal discharge; in one of the cases all the family had got the same symptoms;- a case of acute nephritis: diagnosed by a physician, the mother described a
tonsillitis followed by generalized oedema and trouble in urinating;
- two cases of intestinal occlusions: the first case had
supposed a hernia that wasto be later on operated; he had a fever, a swollen abdomen and biliaryvomiting; he died one hour after admission to hospital;- the second case, also referred too late to the hospital, died after 4 days ofconstipation with fecaloid vomiting.
 

It should be noted that caseno of chicken-pox or po]iomyelitis were foundin the sample. 

Outside of these spccial cases, causes ofthe method previously described 2.4); 
deaths have been assessed from(see others details are given in annex(A-4). All questinnnaires have first been read by two physicians, the regional
supervisor and nationalthe supervisor. The questionnaires of the firstwere later analyzed by a panel of Rabat roundpediatricians gatheredThis cumbersome procedure for this purposea. 

second 
has not been renewed for the questionnaires ofround. By and large the diagnoses produced the

by the two physicians werecompatible. However there were several cases of discrepancy that are discussed
hereafter.
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The case of neonatal tetanus
 

The main discrepancy here was a reluctance to attribute a death to neonatal
tetanus when the signs were not 
all present. In 18 cases both diagnoses were
identical, in 6 
cases only one of the physician had ascribed the death to tetanus
and in 4 cases both physicians had written "neonatal 
infection" without any
further dntail. Aftev a v.areful analysis of the questionnaires, all cases where
at 
least a major sign of tetanus was present (trismus, opisthotonos, stopping
breast-feeding, convulsions) were kept. The following table indicates that in
86% of the cases there was at least two major signs, Among the Zour cases forwhich only one major sign was present, 3 were unaniwously assigned to tetanusby the physicians; for the last casa, the mother did not answer to the questionson trismus, opisthotonos and convulsions, but she correctly described that therhild has stopped bveast-feeding on the third day. 

Number of major signs in neonatal tetanus cases:
 

4 major signs n = 2 
3 major signs n =12 
2 major signs n =10 
1 major sign n - 4
 

all 
 n =28
 

In addition, age at 
death is also one of the main features of neonatal
tetanus. The following table gives the distribution of cases according to the
 
age at death:
 

Distribution of neonatal tetanus cases according to the age at death:
 

0 - 2 days n = 0 
3 - 5 days n =10 
6 - 8 days n = 8 
9 - 11 days n = 4 
12 - 14 days n - I 
15 - 17 days n - I 
18 - 20 days n - 3 
21 - 27 days n = 1 

all 
 n =28 

Four cases suspected by physiciansbecause they had no major sign: 
to be tetanus were finally disregazdedone low birth weight, one congenital defect and
two unknowns, among them one was only one day old. Hence there is little doubt
on the quality of data concerning neonatal tetanus in this study. 

The case of pertussis
 

The second discrepancy between the final diagnosis and the causes assessed
by the physicians 
is related with pertussis. In 4 cases the 
diagnosis of
pertussls was disregarded and each time for the same reason. Cough and vomiting
were described with a whoop but these symptoms lasted only 1, 2, 3 and 8 days; 
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on the opposite in the case of pertussis the whoop comes only around the
fifteenth day and death by apnea rarely occur prior to that date. These cases
were more likely to be bronchopneumonia and this is the way they have been coded.The question in arabic was accurately stated: 

"ouach kan kaidir behal chi ferrouj kay issrakh"

(was the child doing like a hen that sings?)
 

In future surveys one 
to be 

should be more careful with this question which seemsInterpreted by the family in a differentsense from the medical sense.Furthermore a case 
pneumonia 

of pertussis well described by the family was attributed toby the physicians: the child had a cough with mucous spitting,vomiting, apnea, cyanosis, epistaxis and weight loss for more than a month; thewhoop was not well described by the mother but she mentioned a "harsh voice"which was probably a problem in the translation from arabic; there were another
similar case in the family. 

The case of birth trauma
 

The questionnaire did not have enough questions on the delivery andparticular on its duration. inBirth trauma have been determined eithermother's description of the history of events or from the of 
from 

conjunctionrespiratory distress with aa death in the first days of life. A case attributedto birth trauma by the physicians was eventually attributed to an infectionbecause the neonate had fever and two cases attributed to prematurity byphysicians were attributed to birth trauma the 
as the main cause, prematurity beingconsidered only as an associated cause. 

Other cases
 

The other cases of discrepancies were mostly an inaccuracy the codingby the physicians. For instance a measles case was considered as 
in 
a fever with
rash; three tuberculosis cases were classified as respiratory infections; atyphoidal meningitis case was considered as a meningitis but was finally coded
as typhoid. Lastly, a meningitis case well described with neck stiffness, was
attributed by physician diarrheaone to and by the other to pneumonia becausethe two conditions were contributing causes.
 

Diagnosis confirmation
 

Only a small number of deaths: 18 (4.7%) were later found in the hospital
registers. 17 diagnoses were confirmed; the one posing problem was a neonate,dead after half 
an hour of life, who was registered as a still birth on the
hospital register. Another case could have been misleading: this was a case of
ARI: on the hospital register it was registered as a gastro-enteritis followedby inhalation of the gastric liquid and hypoxia: the mother did not mentiondiarrhea in the interview. 

Family declaration of causes 

Frequencies of causes of death as they were declared by the family aregiven in another document (B-6). Families rarely gave spontaneouslycause of death. Families 'frequently attribute neonatal 
the exact 

tetanus cases to supra
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natural causes: 
the diseases that kills neonates (7), devils or evil-eye (8),
the cord (3), flu (1), fever (1), prematurity (1), unknown (4); only 3 out of28 cases were 
identified as tetanu3 by the families. Tuberculosis cases were
declared in 3 out of 7 cases; 
in other cases it was attributed to cough (1),
diarrhea (2) and fever (1). 
 The 5 measles caseu were all properly assessed by
the families. Pertussis was identified 
in only 1 out of ' case--, otherinterpretations being cough and diarrhea. Hepatitis was reported as 
.uch in 3
out of 7 cases, other interpretations being diazrhea (2), cough (1) and fever
(1). Cases of diarrhea and dysentery were properly reported by families as themain cause of death in 51 out of 84 cases for which these causes were coded as
the main cauae of death.
 

Some of the repcrted causeu deserve a more In depth analysis since theyreveal aspects of the perception of diseases by the population. In particularthe concept of "insufficient weight" (7 cases) that correspond either to lowbirth weight or to malnutrition as well as "breast-feeding during pregnancy"that is interpreted as the ultimate cause of diarrhea and malnutrition amongchildren ,5 cases). The population is very conscious of some forms ofmalnutrition. Lastly, it should be noted that diarrhea is rarely identified as
the scle cause of death; on the opposite it is almost always attributed toanother symptom: fever, cough or vomiting.
 

It is possible that in certain cases the family may have correctlyidentified the cause of death where the questionnaire erred. This might be thecase of two reported cholera cases: based on the duration of illness and on thesymptoms of diarrhea and vomiting they could have been considered as such;furthermore they occurred in a region inand a period where cholera waseffectively reported. however in both cases mothers reported fever and they havebeen considered as cases of acute febrile diarrhea instead: it is in factpossible that the families tended to interpret these cases as cholera only
because of rumors of the disease circulating in the region.
 

Associations between diagnosis and symptoms 

Table 3.1 displays the associations between symptoms and diagnosis,
separately for neonates and for infants and children. 

Main associations relate symptoms with causes of death (see annex A-4). Veryfew symptoms appear as pathognomonic in this study: spitting blood fortuberculosis and bent knees for meningitis, oven if spiting blood can be seenin abscess of the lung. The fact that some of the symptom,. which should bepathognomonic were not, could come from various sources: first a vague recordingin the questionnaire: this is the case for instance for the whoop and for certainrashes that were mixed with skin diseases. Second that several conditions caninduce similar symptoms, for instance body stiffness in certain birth trauma.Third, associations that do not show-up in this simplified table: for instancetuberculosis meningitis which appears here under tuberculosis but wheze themeningeal syndrome is present; the same is true for typhoidal meningitis. Thestraight use of these symptoms, for instance in a computer programme, could notbe adequate to assess the causes; this a-posteriori justifies the use of judgment
from two independent observers.
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Table 3.1 : associations between major signs and symptoms and the main
 

causen of deaths
 

A) Neonates
 

sign and tetanus birth prema low birth pneumo
 
symptom 
 trauma -ture weight -nia
 

cyanosis 
 14 11 9 2 9hypothermia 
 10 16 20 
 6 6
opisthotonos 
 12 1 0 
 0 0
hypotonia 
 4 15 12 4 7trismus 
 23 4 
 1 1 0
stopped suckling 22 
 5 2 4
difficult delivery 0

5 8 5 
 1 2
multiple birth 
 2 1 
 6 6
premature 
 1 7 26 0 

0 
1low birth weight 5 
 0 25 9 
 3
nb of cases 
 28 26 26 
 10 12
 

B) Infants and children
 

sign and 
 diar dysen typh tubercu per- septi meas- hepa pneumo larin meninsymptom 
 rhea tery oid -losis tussis cemia lea 
 titis nia gitis gitis
 

diarrhea 
 74 1 1 3 1 8 0 03 10dysentery 5 6 40 0 1 10 1dehydration 82 7 3 1 4 
0 0 03 9 1 9 4fever 43 5 3 

08 2 12 4 5 24 0 4rash 0 3 1 0
0 0 0 1 5 2red eyes 0 0.- 00 0 0 0cough blood 

0 5 0 0 00 0 0 
 2 0 0 0 
 0 0 0
cough+vomit 0
1 1 0 5 1 1 0 6 0
contamination 0 3 3 0 4 
2 
0 1 

1
0 0 

whoop 0 2 0
0 0 0 1 0harsh cough 

2 0 3 1 01 0 1 24 5diff. breath 15 3 2 6 2 
1 2 8 5 1

9 0 1 17 2 2
fast breath 6 22 5 2 6 1dyspnea 9 2 3 
0 11 1 14 2 06 1 15 1pal. nostril 9 2 4 2 

2
 
insuction 3 0 

2 
4 

2 
3 

1 0 8 0 2
2 1 0 0 1paralysis 1 0 0 0 
6 1

0 2 00 1convulsions 0 06 0 1 0 5 0
1 0
stiff neck 0 0 1 0 1 0 
2 0 1 

head bent bw 
0 
0 0 1 

0 0 0 60 0 1 0 0 7bent knees 0 0 0 
0 0

0 0 0 00 0swollen font. 0 0 10 0 0 0 0local oedema 8 1 2 
0 
0 

0 0 0 0 
genr. oedema 3 1 0 

2 6 
1 

0 1 5 0 1 
-icterus 0 0 

0 
0 0 

0 0 2 1 0 0
1 0 6 0vomiting 48 4 

0 0 02 4 1 7 1 4 13
cong. defect 1 0 0 0 0 0 
5 80 0constipation 1 0 4 0 0 

0 1 02 0 1 2 0 1
skin lesion 2 0 00 0 7 0 0 0nb of cases 51 28 8 
0 0

7 3 19 5 6 30 6 15 
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3.2 CODING THE CAUSES OF DEATH
 

Once the final diagnosis is agreed upon by the national supervisor with thehelp of the consultant causes are coded. To handle the problem of multiple causes
of deaths the classification of "main cause", "immediate cause* and "associated
cause" was established. The main cause is the cause that initiated the disease
leading to death; the immediate cause, when it exists, is the condition resultingin death; the associated cause 
is a condition which contributed to the death.
A classic example is that of measles (main cause) inducing a death from diarrhea(immdiate cause) in a malnourished child (associated cauee). Thin classificationallows one to produce simple tables according to the main cause, then to produceseparately the associatione among causes.
 

This has necessitated that rules for coding be devised. With respectneonates, tolow birth weight is not coded when prematurity since this conditionis necessarily included in the main condition; when a premature baby dies ofanother cause targeted by the questionnaire such as tetanus, pneumonia of birthtrauma, that last cause is coded as the main cause and prematurity is coded as
an associated cause; the same rule applies for low birth weight amongbabies; lastly multiple pregnancies maturehave been considered as an associated causewhen present.
 

With respect to death of infants and children, malnutrition has always beencoded as an associated cause in this study, even though cases of severemalnutrition could be considered an main causes. Furthermore it is likely thatsome of the malnutrition described as 
moderate by the mother could have been
classified as severe if anthropometric criteria had been used.reliable to classify It was consideredall cases of malnutrition separately to better illustratethe role of malnutrition. Associations between diarrhea and pneumonia were codedthe following way: in case of double infection from diarrhea. and pneumonia thefirst condition to have occurred has beer conside:*',d as the main cause and thesecond condition as tha immediate cause; in the case of another disease followedby diarrhea or pneum6nLa, these last conditions weLe coded as immediate cause;in case of triple infection (diarrhea+pneumonia+other infection) only septicemiawas coded. Septicemia always appear as a main cause and includes other infectionseither from a skin origin or from another origin (see below).
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Table 3.2 t main causes of death according to the type ot death 

Neonates Infants and children
 
Cause freq N Cause freq N freq N 

tetanus 
birth trauma 
premature 
low birth weight 
ARI 
congenital defect 
diarrhea 
hemorrhage 
icterue 
other infection 
undetermined 

21.1 
20.3 
20.3 
7.8 
9.4 
3.1 
2.3 
0.8 
2.3 
3.1 
8.6 

28 
26 
26 
10 
12 
4 
3 
1 
3 
4 

11 

diarrhea acute 
diarrhea chron. 
dysentery 
typhoid 
ARI 
laryngitis 
meningitis 
septicemia 
measles 
pertussis 
tuberculosis 

22.4 
11.C 
2.0 
2.0 

14.2 
3.4 
6.1 
6.8 
1.3 
0.6 
2.0 

33 
17 
3 
3 

21 
5 
9 

10 
2 
1 
3 

16.8 
10.2 
8.4 
4.6 
8.4 
0.9 
5.6 
8.4 
2.8 
1.8 
3.7 

18 
11 

9 
5 
9 
1 
6 
9 
3 
2 
4 

total 100.0 128 
hepatitis
anemia 0.6

0.0 
1 
0 

4.6
0.9 

5 
1 

epilepsy 
acute abdomen 

0.0 
0.0 

0 
0 

0.9 
3.8 

1 
2 

acute nephritis 0.0 
congenital defect 4.0 

0 
6 

0.9 
2.8 

1 
3 

accident 1.3 2 4.6 5 
undetermined 20.4 30 9.3 10 

total 100.0 147 100.0 107 

NB : malnutrition is considered separately (see table 3.4).
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Table 3.3 
: causes of death according to age at death (detail)
 

A) Neonates
 

cause of death 
 0-2 days 3-13 days 14-27 days total
 
freq N 
 freq N freq N freq N
 

tetanus 
 0.0 0 18.0 23 
 3.9 5 21.1 28
birth trauma 
 14.8 19 5,5 7premature 0.0 0 20.3 26
8.6 11 8.6 11 3.1 
 4 21.1 26
low birth weight 0.8 
 1 3.9 5 3.1 4 7.8ARI 10
0.0 0 2.3 3 7.0 
 9 9.4 12
congenital defect 
 0.0 0 2.3 3 0.8 
 1 3.1 4
diarrhea 
 0.0 0 0.8 1 1.6hemorrhage 0.8 1 0.0 0 0.0 
2 2.3 3 
0 0.8 1
icterus 
 0.0 0 0.8 
 1 1.6 2 2.3 3
othez infection O.8 1 1.6 
 2 0.8 1 3.1
undetermined 4
0.0 1 4.7 6 3.1 4 8.6 
 11
 

total 
 27.2 34 48.4 62 25.0 
 32 100.0 128
 

CH12(16)=72.8 P=1.4E-09 
 (***) 

B) Infants and children
 

cause of death 
 1-5 months 6-11 months 1-2 years 
 3-4 years total

freq N freq -N freq 
 N freq N freq N
 

diarrhea acute 9.4 24 3.5 
 9 6.7 17diarrhea chron. 3.5 9 3.1 
0.4 1 20.1 51

8 4.3 11 0.0dysentery 0.0 0 1.2 3 
0 11.0 28

3.1 8 0.4 
 1 4.7 12
typhoid 
 1.2 3 0.0 
 0 0.8 2 1.2
ARI 3 3.1 84.7 12 3.5 9 3.5 9 0.0 0
laryngitis 1.0 11.8 30
4 0.4 1 0.0 0 0.4 1 2.4 6meninritis 
 2.3 6 1.2 3 1.2 3 1.2 3 5.9septicemia 2.8 15
7 1.2 3 3.1 
 8 0.4 1 7.5
measles 19
0.0 0 0.8 2 0.8 2 0.4 1 2.0
pertussis 0.4 1 5

0.0 0 0.0 
 2 0.0 0 1.2
tuberculosis O.0 0 1.2 33 0.8 2 0.8 2 2.8 7
hepatitis 
 0.0 0 0.4 1 1.6 4 
 0.4 1 2.4
anemia 6
0.0 0 0.0 0 0.4 1 
 0.0 0 0.4
epilepsy 0.0 0 0.0 1

0 0.4 1 0.0 0 0.4flu 10.4 1 0.4 
 1 0.0 0 0.0 
 0 0.8 2
acute abdomaen 0.0 0 0.0 0 0.8 2 0.0acute nephritis 0.0 0 0.8 20 0.0 0 0.0 0 0.4 1
congenital defect 2.0 0.4 1
5 0.4 1 0.8 
 2 0.4 1 3.5 9
accident 
 0.4 1 0.4 1 
 1.6 4 0.4 1 2.8 7
undetermined 
 7.9 20 4.3 11 
 2.0 5 1.6 4 
 15.4 40
 
total 36.2 93 21.6 56 32.3 84 
 9.8 21 100.0 254
 

CHI2(54)=80.83 P=.0105 (**)
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Table 3.4 : main associations between causes 
(main, immediate, associated)
 

A) Neonates
 

1) PREMATURITY
 
premature + birth trauma 
 = 7
premature 	+ tetanus 
 = I
 
premature 	+ ARI = 2 
premature 	+ other cases 
 = 27
 

total prematurity 
 = 37
 

2) LOW HIRTH WEIGHT
 
low birth weight + twins 
 = 6
low birth weight + diarrhea = 
low birth weight + ARI = 

3 
3

low birth weight + icterus = 1low birth weight + birth trauma = 1
low birth weight + tetanus 1= 
low bi-h 	 weight + othe: cases = 4 

total low bi*.-th weight = 19 

3) MULTIPLE BIRTHS 
twins + premature 
 = 6
 
twins + low birth weight 	 6= 
twins + tetanus 
 = 2

twins + birth trauma = 1 

total multiplo births 
 = 15 
B) Infants and children
 

1) MALNUTRITION
 
kwashiorkor + diarrhea, dysentery 
 = 6
 
kwashiorkor + ARI 
 = 2
 marasmus + diarrhea, dysentery = 1
 
marasmue + other (septicemia) = 1other PEM 	 + diarrhea, dysentery = 29
other PEM + ARI 
 = 7

other PEM + meningitis
other PFM + septicemia 

= 3 
= 1 

other PEM 	+ measles 
 = 1
 
other PEM 	+ other cases 
 = 4
 

total malnutrition 
 = 55
 

2) DIARRHEA (not dysentery)
 
diarrhea + ARI = 15
diarrhea + measles 
 = 5

diarrhea + other cases 
 = 79 

total diarrhea 
 = 99
 

3) ARI 
ARI 
 + diarrhea = 15
ARI 
 + other cases 
 = 26
 

total ARI 
 - 41 
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Table 3.5 
: causes of death according to duration of disease
 

cause of 
death 

\ duration : < 1 day 
£req N 

1-6 days 
fr.,q N 

7-2U days 
freq N 

> 28 days 
freq N 

Neonates 

tetanus 
birth trauma 
premature 
low birth weight
ARI 
congenital defect 
other cause 
undet-,rmLned 

total 

7.1 
50.0 
30.8 
10.0 
0.0 
0.0 

27.3 
18.2 

22.7 

2 
13 
8 
1 
0 
0 
3 
2 

29 

75.0 
46.2 
50.0 
30.0 
58.3 
0.0 

54.5 
36.4 

51.6 

21 
12 
13 
3 
7 
0 
6 
4 

66 

17.9 
3.8 

19.2 
60.0 
41.7 

100.0 
18.2 
45.4 

25.0 

5 
1 
5 
6 
5 
4 
2 
5 

33 

Infants-children 

diarrhei acute 
diarrhea chronic 
dysentery 
typhoid 
ARI 
laryngitis 
meningitis 
septicemia 
measles 
pertussis 
tuberculosis 
hepatitis 
congenital defect 
other cause 
accident 
undetermined 

total. 

-

5.9 
0.0 
0.0 
0.0 
0.0 
0.0 
6.7 
5.3 
0.0 
0.0 
0.0 
0.0 
0.0 

100.0 
42.9 
7.5 

7.5 

3 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
8 
3 
3 

19 

45.1 
3.6 

25.0 
25.0 
36.7 
83.3 
40.0 
26.3 
20.0 
33.3 
0.0 
0.0 

33.0 
0.0 
57.1 
46.2 

32.7 

23 
1 
3 
2 

11 
5 
6 
5 
1 
1 
0 
0 
3 
0 
4 

18 

83 

37.3 
14.3 
41.7 
50.0 
46.7 
16.7 
46.7 
15.8 
40.0 
66.7 
14.3 
50.0 
0.0 
0.0 
0.0 

23.1 

29.1 

19 
4 
5 
4 

14 
1 
7 
3 
2 
2 
1 
3 
0 
0 
0 
9 

74 

11.8 
82.1 
33.3 
25.0 
16.7 
0.0 
6.7 

32.6 
40.0 
0.0 

85.7 
50.0 
66.7 
0.0 
0.0 

25.6 

30.7 

6 
23 
4 
2 
5 
n 
1 
10 
2 
0 
6 
3 
6 
0 
0 
10 

78 

NN : CHI2(12)=43.63 

I+C: CHI2(42)=208.8 

P=1.7E-05 (a") 

P=1.3E-12 (***) 

33
 



3.3 NEONATAL CAUSES 

Causes of death strongly vary according to age at death, especially duringthe neonatal period. Hence deaths of neonates have been considered separately(0 to 27 days of life) from other deaths of infants and children (28 days to 5years). Causes will be presented the way they have been coded (see 3.2) accordingto age at death and with associations of causes in each category. 

Tables 3.2 and 3.3 display the dintribution

according to detailed main 

of deaths in the surveycauses of death and various age groups. For neonates,3 age groups were considered to allow separation of some of the causes: less than
3 days, 3 to 13 days, 14 to 27 days.
 

The causes
 

Among the 128 neonatal deaths 3 causes appear as causesleadingsame magnitude: neonatal tetanus (28 cases), birth trauma (25 cases) 
and of the 

prematurity (26 cases). andThese three causes already accountdeaths. Then causes for 63% of neonatalare two also of statistical importance: low birth weightamong mature babies and pneumonia of the new born the both of which account forcome13% of the deaths. Then less frequent causes: congenital defectsthem a (4), amongstenosis of pylorus, 1 meningocele, a digestive defect _Lnd another ofunknown origin; also diarrhea (3), icterus (3), other infectione (4) and 1 caseof umbilical hemorrhage. In 11 cases (9%) the cause of deat: could not beidentified by the questionnaire. It is of interest to note the high frequencyof conditions related to lack of appropriate care during pregnancy (tetanus andprematurity) as well as during delivery and the first days of life (birth trauma,
low birth weight) . This will be developed more at length (see 4.3).
 

Age at death
 

There is a strong correlation between ages at 
death and causes of death
(P=l.43-09): tetanus are concentrated between 3 and 13 days (81%), 
so cases
surviving until the third week of (seepremature and low birth weight 
life details in 3.2). Birth trauma,idied within the first few days of life. Pneumoniausually occurs during the last two weeks of the neonatal period.
 

Asscciations
 

The analysis of associations between main causes,associated causes reveal better the role of each cause in 
immediate causes and 

neonatal mortality(table 3.3). For instance, prematurity appearsdeaths since it occurs in 37 (29%). 
as a leading factor of neonatal cases Even though tetanus to a prematurechild can be considered as a random effect, prematurity was most likely acontributing factor to other causes with which it was associated, ie birth traumaand infections, together accounting for 36 deaths (28%). Low birth weight amongmature babies plays the same role: it is present in 19 deaths (15%). In 6 cases
these are twins and it should be noted that premature twins are not countedhere. Multiple births also play an important role: there weretriple:: and these 14 twins and 1account for 12% of the deaths. The three conditions(multiple births, prematurity and together

low birth weight) account than halfof the neonatal for more 
an 

deaths (53%), which indicates that they L~n easily be used asindicator of high risk to the neonates since their frequency is higher amongthe deaths than in the population in general. The three cases of maternal deaths
could Aso been mentioned at this point since the survival of the mother is alsoa major factor of child survival. The issue of feeding the neonate is analyzed
in the next chapter (see 4.8).
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3.4 INFANTS AND CHILDREN CAUSES
 

Causes of death among infants and children are displayed in the same way
in the bottom part of tables 3.2 and 3.3.
 

Cauaes
 

The 254 deaths of children above 27 days and below 5 years of age are
distributed among about 20 identified causes that can becategories. By and grouped in largelarge diarrheal diseases rank first:(20.1%), 28 chronic 50 acute diarrheadiarrhea (11.0%), 12 dysentery (4.7%)all together diarrheal and 8 typhoid (3.1%)diseases account 39% of deathsfor allchildren; it of infants and 
percentage 

will be seen later with the study of associations that thisis even higher. Ranking second areinfections the group of acute respiratory(ARI), mostly pneumonia-bronchitis (30(6 cases, cases, ie 11.8%) and laryngitisie 2.4%). The third group is a compositediseases which account for 22% of the causes: 
group of various infectious 

measles, 15 meningitis, 19 septicemia, 53 pertussis, 7 tuberculosis and 6 hepatitis. The peculiar
septicemia is case of
discussed below. Last come various other diseases:
epilepsy, 2 flu, 1 anemia, 1
2 cases of acute abdomen and 1 acute nephritis. In addition
there were a high number of congenital defects (9 cases) among themmeningocele, 2 hydrucephaly, 1 1urinary defect, 2 heart defects, 1 bloodsyndrome, 1 digestive defect defectand 1 case interpreted thoraxas defectmay have been rickets. Lastly, there but that 
accidents, 2 scorpion bites, 

were 7 cases of accidents: 3 trafficboth of which received an anti-venomous2 cases of poisoning, serum andone with an herb from the desert area known under thelocal name of "addad" (Atractivis-Gunimisera) and the other one with a rotten
apple.
 

Age at death
 

Here again the correlation with age is(P=.0105). striking and highly significantAcute and .chronic diarrhea appear earlyage 3 in life and are rare afteryears. on the opposite dysentery and typhoid are proportionately morefrequent beyond age 2 years., Pneumonia-bronchopneumoni! and laryngitis are mostlycauses of death of the infants and toddlers, the is for pertussissame truewhereas diseases like measles, tuberculosis and hepatitis strike mostly later
in life. Meningitis and septicemia strike uniformly all ages.at 

The role of malnutrition
 

Association between causes show the major 
role played by malnutrition. Asmentioned above (3.2) malnutrition has not been coded as a main cause of death
but always as an associated cause for practical reasons even in cases where it
seemed to 
be the main cause. Severe malnutrition, marasmus or kwashiorkordescribed by the family as the gross muscle wasting or oedema, occurred in 10cases and moderate malnutrition, described by the family as a significant weightloss, also occurred in another 45 
cases, all together 22% of all deathsinfants and children. If one considers that 35 of cases of diarrhea are also clearlyausociated with some kind of mlnutrition, malnutrition appears the leadingascause of death (55 cases) followed by diarrhea of all kinds but withoutclear evidence of malnutrition any 
diarrhea (more than 15 days) 

(49 cases); and if one considers that chronicis in fact "disguised" malnutrition, thenmalnutrition could end-up being responsible of a third of all deaths of infants
and children, acute diarrhea 
accounting only £or 10% all
assessment of the major role of deaths. Thisthat malnutrition seems to inplay Moroccoprobably underestimated, isand in any case is lower that other estimates fromvarious countries in Africa, Latin America and Asia where it is commonly found
that two thirds of deaths are statistically attributable to malnutrition.
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The diarrhea-ARI complex
 

The diarrhea-ARI complex also deserves spec.'.al discussion.two infections are often associated as indicated in table 3.3. 
In fact these 

present in 99 cases Diarrhea is
(39%) and ARI in 41 cases (16%). In 15 cases there was a
mixed infection diarrhea+ARI which suggests an immune deficit often associated
with malnutrition. To account for all cases of association between diarrhea andARI one should add the cases of septicemia where these two conditions are present(3 cases). Lastly, in the 5 measles deaths, the immediate cause was diarrhea andin one case the child was malnourished. This statistical association betweendiarrhea and ARI does not infer any caus-.l.Ly: howavinhalation in cases r F,7me ARI can appear afterwith diarrhea and vomiting and some ARI can induce a diarrheaby various mechanisms.
 

Septicemia
 

Septicemia has been coded as a cause of death either when there were athird infection in addition to the diarrhea-ARI complex (3 cases: 1 meningeal
syndrome, 1 stomatitis, I other infection), or in the case of acute skininfection inducing septicemia (13 cases) and in cases of post-vaccination abscess(2 cases) as well as in 1 case of septicemia with an associated subcutaneoushemorrhage syndrome. Among the cases of septicemia induced by a skin infection
there were two cases of associated urinary tract infections.
 

Therapeutical accidents
 

Four cases of therapeutical accidents were detected among the 254 deaths
of infants and children (1.6%). Theseabscesses were three cases of post-vaccinationinducing a septicemia in children 2, 5 and 20 monthscase of age and oneof allergic reaction to antibiotics infor a child 14 months old who was treateddiarrhea and vomiting. In addition a deathvaccination, occurred, shortly afterwhich was interpreted by the motherpost-vaccination reaction that could have 
as a case of severe

caused death by hyperthermia somehours after the injection with a strong local 12
reaction at the injection point.However this case would necessitate a careful investigation before reaching any
conclusion on the definitq cause of death.
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Table 3.6 t causes of death according to area of residence.
 

cause of death 
 urban 
 rural
 
freq N freq 
 N
 

Neonates
 

tetanus 
 25.0 7 75.0 
 21
birth trauma 30.8 8 69.2 18
premature 
 30.8 8 69.2 18
low birth weight 50.0 
 5 50.0 5
ARI 
 33.3 4 66.7 
 8
congenital defect 
 25.0 1 75.0 3
other cause 
 18.2 2 81.8 9
undetermined 
 18.2 2 81.8 
 9
 

total 
 28.9 37 71.1 
 91
 

Infants-children
 

diarrhea acute 
 19.6 10 80.4 41
diarrhea chronic 
 7.1 2 92.9 26
dysentery 
 0.0 0 100.0 12
typhoid 
 0.0 0 100.0 8
ARI 
 13.3 4 86.7 26laryngitis 
 0.0 0 100.0 6
meningitis 
 6.7 1 93.3 14
septicemia 
 5.3 1 94.7 18
measles 
 0.0 0 100.0 5
pertussi 
 0.0 0 100.0 3
tuberculosis 
 14.3 1 85.7 6
hepatitis 
 - 33.3 2 66.7 4congenital defect 
 11.1 1 88.9 8
other cause 
 12.5 1 87.5 7
accident 
 0.0 0 100.0 7
undetermined 
 12.5 5 87.5 35
 

total 
 11.0 28 89.0 254
 

NN : CHI2( 6)= 2.97 P=.8121 (NS)

I+C: CH12(14)=11.4 P=.6516 
 (NS)
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Table 3.7 
: causes of death according to sex
 

cause of death 


Neonates
 

tetanus 

birth trauma 

premature 

low birth weight 

ARI 

congenital defect 

other cause 

undetermined 


total 


Infants-children
 

diarrhea acute 

diarrhea chronic 

dysentery 

typhoid 

ARI 

laryngitis 

meningitis 

septicemia 

measles 

pettussis 

tuberculosis 

hepatitis 

congenital defect 

other cause 

accident 

undetermined 


total 


NN : CHI2( b) 3.67 

I+C: CHI2(14)=14.69 


freq 


57.1 

69.2 

61.5 

40.0 

58.3 

75.0 

72.7 

45.5 


60.2 


54.9 

50.0 

41.7 

50.0 

46.7 

66.7 

33.3 

68.4 

0.0 

0.0 


42.9 

-- 33.3 

55.6 

50.0 

42.9 

52.5 


49.2 


P=.7214 

P=.3998 


male 


N 


16 

18 

16 

4 

7 

3 

8 

5 


77 


28 

14 

5 

4 


14 

4 

5 


13 

0 

0 

3 

2 

5 

4 

3 


21 


125 


(NS)
 
(NS)
 

female
 
freq N
 

42.9 12
 
30.8 8
 
38.5 10
 
60.0 6
 
41.7 5
 
25.0 1
 
27.3 3
 
54.5 6
 

39.8 51
 

45.1 23
 
50.0 14
 
58.3 7
 
50.0 4
 
53.3 16
 
33.3 2
 
66.7 10
 
31.6 6
 

100.0 5
 
100.0 3
 
57.1 4
 
66.7 4
 
44.4 4
 
50.0 4
 
50.0 4
 
47.5 19
 

50.8 129
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Table 3.8 : causes of death according to birth order 

cai:ise of death rank 1 rank 2-7 rank 8+ 
freq N freq N 

Neonates 

tetanus 
birth trauma 
premature 
low birth weight
ARI 
congenital defect 
other cause 
undetermined 

21.4 
19.2 
23.1 
10.0 
25.0 
25.0 
0.0 

27.3 

6 
5 
6 
1 
3 
1 
0 
3 

75.0 
53.8 
65.4 
80.0 
66.7 
75.0 

100.0 
63.6 

21 
14 
17 
8 
8 
3 

11 
7 

3.6 
26.9 
11.5 
10.0 
8.3 
0.0 
0.0 
9.1 

1 
7 
3 
1 
1 
0 
0 
1 

total 19.5 25 69.5 89 10.9 14 

Infants-childen 

diarrhea acute 
diarrhea chronic 
dysentery 
typhoid 
ARI 
laryngitis 
meningitis 
septicemnia 
meas.es 
pei-tussis 
tuberculosis 
hepatitis 
congenital defect 
other cause 
accident 
undetermined 

23.5 
10.7 
25.0 
0.0 
3.3 

16.7 
13.3 
26.3 
0.0 

33.3 
0.0 

33.3 
0.0 

12.5 
14.3 
30.0 

12 
3 
3 
0 
1 
1 
2 
5 
0 
1 
0 
2 
0 
1 
1 

12 

66.7 
71.4 
66.7 
50.0 
76.7 
66.7 
73.3 
26.3 

100.0 
66.7 

100.0 
66.7 
77.8 
75.0 
71.4 
47.5 

34 
20 
8 
4 

23 
4 
11 
5 
5 
2 
7 
4 
7 
6 
5 

19 

9.8 
17.9 
8.3 

50.0 
20.0 
16.7 
13.3 
47.4 
0.0 
0.0 
0.0 
0.0 

22.2 
12.5 
14.3 
22.5 

5 
5 
1 
4 
6 
1 
2 
9 
0 
0 
0 
0 
2 
1 
1 
9 

total 17.3 44 64.6 164 18.1 46 

NN : CH12(12)=14.75 
I+C: CH12(28)=45.94 

P=.2520 
P=.0177 

(NS) 
(**) 
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Table 3.9 : causes of death according to season of death
 

cause of death dec-jan-feb 
freq N 

mar-apr-may 
freq N 

Jun-jul-aug 
freq N 

sep-oct-nov 
freq N 

Neonates 

tetaiua 
birth trauma 
premature 
low birth weight
ARI 
congenital defect 
other cause 
undetermined 

27.0 
26.9 
50.0 
30.0 
33.3 
50.0 
18.2 
18.2 

7 
7 

13 
3 
4 
2 
2 
2 

39.3 
30.8 
19.2 
60.0 
41.7 
25.0 
36.4 
36.4 

11 
8 
5 
6 
5 
1 
4 
4 

21.4 
11.5 
7.7 
10.0 
8.3 

25.0 
18.2 
45.5 

6 
3 
2 
1 
1 
1 
2 
5 

14.3 
30.8 
23.1 
0.0 

16.7 
0.0 

27.3 
0.0 

4 
8 
6 
0 
2 
0 
3 
0 

total 31.2 40 34.4 44 16.4 21 18.0 23 

Infants-children 

diarrhea acute 
diarrhea chronic 
dysentery 
typhoid 
ARI 
laryngitis 
meningitis 
septicemia 
measles 
pertussis 
tuberculosis 
hepatitis 
congenital defect 
other cause 
accident 
undetermined 

19.6 
21.4 
8.3 

25.0 
33.3 
33.3 
26.7 
42.1 
0.0 

100.0 
28.6 
0.0 

44.4 
0.0 

14.3 
25.0 

10 
6 
1 
2 

10 
2 
4 
8 
0 
3 
2 
0 
4 
0 
1 

10 

19.6 
17.9 
25.0 
37.5 
40.0 
33.3 
20.0 
31.6 
20.0 
0.0 

42.9 
33.3 
11.1 
37.5 
42.9 
27.5 

10 
5 
3 
3 

12 
2 
3 
6 
1 
0 
3 
2 
1 
3 
3 

11 

21.6 
17.9 
33.3 
25.0 
3.3 

16.7 
26.7 
21.1 
60.0 
0.0 

28.6 
16.7 
33.3 
37.5 
0.0 

17.5 

11 
5 
4 
2 
1 
1 
4 
4 
3 
0 
2 
1 
3 
3 
0 
7 

39.2 
42.9 
33.3 
12.5 
23.3 
16.7 
26.7 
5.3 

20.0 
0.0 
0.0 

50.0 
11.1 
25.0 
42.9 
30.0 

20 
12 
4 
1 
7 
1 
4 
1 
1 
0 
0 
3 
1 
2 
3 
12 

total 24.8 63 26.6 68 20.1 51 28.3 72 

NN : CHI2(18)=15.65 
I+C: CH12(42)=54.11 

P=.6170 
P=.0997 

(NS) 
(') 
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Table 3.10 1 causes of death according to mother's literacy
 

not literate unknown

cause of death 


Neonates
 

tetanus 

birth trauma 

premature 

low birth weight 

ARI 

congenital defect 

other cause 

undetermined 


total 


Infants-children
 

diarrhea acute 

diarrhea chronic 

dysentery 

typhoid 

ARI 

laryngitis 

meningitis 

septicemia 

measles 

pertuasis 
tuberculosis 

hepatitis 

congenital defevt 

other cause 

accident 

undetermined 


total 


NN : CHI2( 6)= 6.60 
I+C: CHI2(42)= 9.60 

freq 


7.1 

0.0 
0.0 


10.0 

0.0 

0.0 

0.0 

0.0 


2.3 


3.8 

0.0 

0.0 

0.0 

0.0 

0.0 

6.7 

5.3 

0.0 

0.0 

0.0 

- 0.0 
0.0 

12.5 

0.0 

5.0 


2.8 


P=.3591 

P=.7902 


literate 

N 


2 
0 

0 

1 

0 

0 

0 

0 


3 


2 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

1 

0 

2 


7 


(NS)
 
(NS)
 

freq 


92.9 

92.3 

96.2 

90.0 


100.0 

100.0 

100.0 

100.0 


95.3 


94.2 

100.0 

100.0 

100.0 

100.0 

100.0 

93.3 

94.7 


100.0 

100.0 

100.0 

100.0 

100.0 

75.0 


100.0 

92.5 


96.1 


N freq N
 

26 0.0 0 
24 7.1 2 
25 3.8 1
 
9 0.0 0
 

12 0.0 0
 
4 0.0 0
 

11 0.0 0
 
11 0.0 0
 

122 2.3 3
 

49 1.9 1
 
28 0.0 0
 
12 0.0 0
 

8 0.0 0 
30 0.0 0
 
6 0.0. 0
 

14 0.0 0
 
18 0.0 0 
5 0.0 0
 
3 0.0 0 
7 0.0 0
 
6 0.0 0 
9 0.0 0
 
6 12.5 1
 
7 0.0 0
 

37 2.5 1
 

244 1.2 3
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Table 3.11 : causes of death according to mother's marital status
 

cause of death 


Neonates
 

tetahus 

birth trauma 

premature 

low birth weight 

ARI 

congenital defect 

other cause 

undetermined 


total 


Infants-children
 

diarrhea acute 

diarrhea chronic 

dysentery 

typhoid 

ARI 

laryngitis 

meningitis 

nepticemia 

measles 

pertus.is 

tuberculosis 

hepatitis 

congenital defect 

other cause 

accident 

undetermined 


total 


NN : CHI2( 6)= 2.27 

I+C: CHI2(42)=19.70 


mother married 

freq 


92.9 

96.2 

92.3 


100.0 

91.7 


100.0 

100.0 

90.9 


94.5 


100.0 

89.3 

91.7 

100.0 

100.0 

100.0 

86.7 


100.0 

100.0 

100.0 

100.0 


"-100.0 

100.0 

100.0 

100.0 

97.5 


97.2 


P=.8934 


P=.1397 


N 


26 

25 

24 

10 

11 

4 


11 

10 


121 


51 

25 

11 

8 


30 

6 


13 

19 

5 

3 

7 

6 

9 

8 

7 


39 


247 


(NS)
 

(NS)
 

other cases
 
freq 


7.1 

3.8 

7.7 

0.0 

8.3 

0.0 

0.0 

9.1 


5.5 


0.0 

10.7 

8.3 

0.0 

0.0 

0.0 


13.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 


2.8 


N
 

2
 
1
 
2
 
0
 
1
 
0
 
0
 
1
 

7
 

0
 
3
 
1
 
0
 
0
 
0
 
2
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
1
 

7
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Table 3.12 3 causes of death according to .otheras age
 

cause of death mother < 20 mother 20-39 mother >- 40 
freq N freq N freq N 

Neonates 

tetajus 
birth trauma 
premature 
low birth weight
ARI 
congenital defect 
other cause 
undetermined 

3.6 
3.8 

11.5 
20.0 
8.3 
0.0 
0.1 

18.2 

1 
1 
3 
2 
1 
0 
0 
2 

85.7 
88.5 
80.8 
60.0 
91.7 

100.0 
100.0 
81.8 

24 
23 
21 
6 

11 
4 

11 
9 

10.7 
7.7 
7.1 

20.0 
0.0 
0.0 
0.0 
0.0 

3 
2 
2 
2 
0 
0 
0 
0 

total 7.8 10 85.9 110 6.2' 8 

Infants-children 

diarrhea acute 
diarrhea chronic 
dysentery 
typhoid 
ARI 
laryngitis 
ieningitis 
septicemia 
measles 
pertussis 
tuberculosis 
heratitis 
congenital defect 
other cause 
accident 
undetermined 

-

9.8 
0.0 
0.0 

12.5 
6.7 
0.0 

13.3 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
2.5 

5 
0 
0 
1 
2 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
1 

84.3 
82.1 

100.0 
62.5 
86.7 
83.3 
80.0 
94.7 
80.0 

100.0 
100.0 
100.0 
100.0 
87.5 

100.0 
92.5 

43 
23 
12 
5 

26 
5 

12 
18 
4 
3 
7 
6 
9 
7 
7 

37 

5.9 
17.9. 
0.0 

25.0 
6.7 

16.7 
6.7 
5.3 

20.0 
0.0 
0.0 
0.0 
0.0 

12.5 
0.0 
5.0 

3 
5 
0 
2 
2 
1 
1 
1 
1 
0 
0 
0 
0 
1 
0 
2 

total 4.3 11 88.2 224 7.5 19 

NN : 
I+C: 

CHI2(12)=10.76 
CHI2(28)=24.02 

P=.5499 
P=.6801 

(NS) 
(NS) 
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Table 3.13 : causes of aeaths according to referral
 

cause of death hospital 
freq N 

health post 
or diapens. 
freq N 

private
practition. 
freq N 

no referral 
or other 
freq N 

Neonates 

tetanus 
birth trauma 
premature 
low birth wcight 
ARI 
congenital defect 
other caueo 
undetermined 

7.1 
26.9 
15.4 
10.0 
0.0 

25.0 
27.3 
9.1 

2 
7 
4 
1 
0 
1 
3 
1 

3.6 
3.8 
0.0 

20.0 
25.0 
0.0 

18.2 
0.0 

1 
1 
C 
2 
3 
0 
2 
0 

14.8 
3.8 
3.8 

10.0 
16.7 
0.0 
9.1 
9.1 

4 
1 
1 
1 
2 
0 
1 
1 

75.0 
65.4 
80.8 
60.0 
58.3 
75.0 
45.5 
81.8 

21 
17 
21 
6 
7 
3 
5 
9 

total 14.8 19 7.0 9 8.6 11 69.5 89 

Infants-children 

diarrhea acute 
diarrhea chronic 
dysentery 
typhoid 
ARI 
laryng tis 
meningitis 
septicemia 
measles 
pertussis 
tuberculosis 
hepatitis 
congenital defect 
other cause 
accident 
undetermined 

9.8 
3.6 

16.7 
12.5 
6.7 
0.0 
0.0 

31.6 
0.0 
0.0 

42.9 
33.3 
22.2 
0.0 

42.9 
5.0 

5 
1 
2 
1 
2 
0 
0 
6 
0 
0 
3 
2 
2 
0 
3 
2 

19.6 
35.7 
25.0 
12.5 
23.3 
0.0 

33.? 
26,3 
20.0 
33.3 
28.6 
16.7 
33.3 
12.5 
14.3 
10.0 

10 
10 
3 
1 
7 
0 
5 
5 
1 
1 
2 
1 
3 
1 
1 
4 

15.7 
17.9 
8.3 

12.5 
16.7 
0.0 
6.7 
5.3 
0.0 
0.0 

14.3 
16.7 
11.1 
0.0 

14.3 
15.0 

8 
5 
1 
1 
5 
0 
1 
1 
0 
0 
1 
1 
1 
0 
1 
6 

54.9 
42.9 
50.0 
62.5 
53.3 

100.0 
60.0 
36.8 
80.0 
66.7 
14.3 
33.3 
33.3 
87.5 
28.6 
70.0 

28 
12 
6 
5 

16 
6 
9 
7 
4 
2 
1 
2 
3 
7 
2 
28 

total 11.4 29 21.7 55 12.6 32 54.3 138 

NN : CH12(18)=24.26 
I+C: CHI2(42)=46.10 

P=.1468 
P=.3065 

(NS) 
(NS) 
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Table 3.14 
: causes of deaths according to reasons for no referral
 

cause of death 
underestimate 

severity 
remoteness no referral 

or other cases 
freq N freq N freq N 

Neonates 

tetanus 
birth trauma 
premature 
low birth weiclht 
ARI 
congenital defect 
other cause 
undetermined 

21.4 
11.5 
15.4 
20.0 
25.0 
25.0 
0.0 
18.2 

6 
3 
4 
2 
3 
1 
0 
2 

21.4 
26.9 
30.8 
40.0 
25.0 
25.0 
18.2 
36.4 

6 
7 
8 
4 
3 
1 
2 
4 

27.1 
61.5 
53.8 
40.0 
50.0 
50.0 
81.8 
45.5 

16 
16 
14 
4 
6 
2 
9 
5 

total 16.4 21 27.3 35 56.2 72 

!nfants-children 

diarrhea acute 
diarrhea chronic 
dysentery 
typhoid 
ARI 
laryngitis 
meningitis 
septicemia 
measles 
pertussis 
tubcrculosis 
hepatitis 
congenital defect 
other cause 
accident 
undetermined 

21.6 
17.9 
16.7 
25.0 
23.3 
50.0 
20.0 
5.3 
0.0 

33.3 
0.0 
0.0 

11.1 
12.5 
28.6 
22.5 

11 
5 
2 
2 
7 
3 
3 
1 
0 
1 
0 
0 
1 
1 
2 
9 

15.7 
17.9 
16.7 
25.0 
20.0 
33.3 
20.0 
15.8 
60.0 
33.3 
14.3 
0.0 

11.1 
0.0 
0.0 

32.5 

8 
5 
2 
2 
6 
2 
3 
3 
3 
1 
1 
0 
1 
0 
0 

13 

62.7 
64.3 
66.7 
50.0 
56.7 
16.7 
60.0 
78.9 
40.0 
33.3 
85.7 

100.0 
77.8 
87.5 
71.4 
45.0 

32 
18 
8 
4 
17 
1 
9 
15 
2 
1 
6 
6 
7 
7 
5 
18 

total 18.9 48 19.7 50 61.4 156 

NN : CHI2(12)= 7.79 
I+C: CH12(28)=29.25 

P=.8010 
P=.3998 

(NS) 
(NS) 
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Table 3.15 : causes of death according to antenatal care (neonatal deaths) 

cause of death 

Neonates 
tetanus 

birth trauma 

premature 

low birth weight

ARI 
congenital defect 

other cause 

undetermined 


total 


NN : CH12(12)=10.07 


3 visits 
freq N 


0.0 0 

11.5 3 

3.8 1 

0.0 0 
8.3 1 

0.0 0 

0.0 0 

0.0 0 


3.9 5 


P=.6094 (NS)
 

1-2 visits 
freq N 


14.3 4 

15.4 4 

19.2 5 

10.0 1 

16.7 2 

25.0 1 

0.0 0 

0.0 0 


13.3 17 


no visit, unknown 
freq N
 

85.7 24
 
73.1 19
 
76.9 20
 
90.0 9
 
75.0 9
 
75.0 3
 

100.0 
 11
 
100.0 
 11
 

82.8 106
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3.5 DIFFERENTIAL ANALYSIS
 

The questionnaire also included question on socioeconomic and demographic
characteristics of the deceased children. With this information it is possible
to analyze the distribution of the causes of deaths
characteristics. Results according to these
are displayed in tables 3.5 to 
3.15. In each case
neonatal deaths 
were analyzed separately from other deaths of 
infants and
children. For each table a CHI-2 statistics is computed which determines if there
are differences in the distribution of the causes of deaths according to the
characteristics under study. In some cases a test was performed to assess whetherthe distribution of deaths due to a cause was randomly distributed according tothe characteristic. In this case a Student test was performed in situations wherethe number of cases was 
higher than 0 (is the probability that the frequency
observed in this cell is equal to the frequency in the population) or in usingthe binomial distribution in situations where the number of cases is 0probability that no death occurred (ie thein this cell knowing the frequency in thepopulation) 

-
Place of residence (table 3.6): no significant difference was found, neither
at the global repartition of the causes nor at the detailed level. This israther surprising result. It that, a 
widely in 

means although levels of mortality differurban and rural areas, the proportionate distribution of causesdeath is roughly the 3ame. This is striking in the 
of 

case of neonatal tetanus whichaccounts for 19% of the neonatal deaths in urban areas and 23% in ruralHowever, for associated causes, areas.96%of the cases of malnutrition are concentratedin rural areas. This concentration can be compared with the high prevalence of
malnutrition found in rural inareas the DHS survey, 1987. Likewise the 10of acute malnutrition casesin the ECCD survey are concentrated in the southernprovinces (Marrakech, Taroudant, Ouarzazate, Tiznit, Azilal, El Kalaa,and in the northern provinces et Safi)(Taza, El Hoceima), where prevalence
malnutrition is highest in the DHS of survey. Unfortunately a detailed analysis byprovince in not possible due to a lack of data. However a comparison can be doneat a broader level of economic regions. Results appear in the following table
(3.16).
 

Table 3.16 infant mortality and prevalence of malnutrition according toeconomic regions (national data) and comparison with the
percentage of malnutrition among the deaths of infants and children
found at the ECCD 

economic popu-
 % nb nb % prevalence malnutrition
region lation urban IMR death malnu.malnut total wast. stunt. w+s*1000 /1000 
 % % % % 

Sud 2654 24 116 75 14 26 
 37.6 2.9 32.7 2.0
Tensift 
 3345 31 113 45 6 20 39.1 2.7 34.7 1.7
Centre sud 1731 43 103 27 3 14 33.0 2.9 28.6 1.5
Centre nord 2742 33 102 62 10 22 30.6 0.9 29.3 0.4
Nord ouest 4927 53 91 88 17 25 1.8
29.3 26.7 0.8
Centre 6619 58 73 15 28.6 2.7 25.5
68 5Oriental 1752 46 65 10 0 0 1.6 
0.4 

22.3 20.4 0.3
Sahara 188 5 2 99 0 -All 23958 45 91 382 55 21 
-

2.2 


31.3 
-

28.2 0.9 

Source : ENSP, 1987 (DHS) and ECCD.
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This table indicates that there is a high correlation between the level ofmortality and the prevalence of malnutrition. Likewise, cases of malnutrition
found in 
the ECCD survey cme from 
the regions the
malnutrition is highest according to the DHS data. 
where prevalence of
 

- Sex (table 3.7): there are no significant differences at the global level;
however it 
is noticeable that 
all measles and pertussLs deaths occurred
females (P-.0044). This i rather surprising since there is 
in
 

vaccine coverage by ding to DHS 
no difference insex ac-c. 

as many cases 
1987 data. The fact that there are twiceof meningitis 
among girls as among boys 
is not significant
(P-.1159).
 

- Birth order (table 3.8): there is a significant difference in the distributionsof deaths of infants and children according to the three categories of birthorder: 1, 2-7 and 8+ (P=.0177). There is proportionatelychildren of a higher rank more typhoid among(P-.0119) as well moreseems as septicemia (P-.0011),to be difficult to interpret. In addition there is 
which 

more birth trauma amonghigh birth order infants and children (P=.0152).
 
- Season (table 3.9): the deaths were distributed into four seasonsmonths each: December to February, March to May, 

of three 
to November, which June to August and Septemberare the cold season, the humid spring,dry fall. Differences are noticeable among 

the hot summer and theinfants and children: there are morediarrhea and dysentery occurring in the fall (P=.0239), more ARI in winterin the spring (P-.0119), more measles in and summer
in winter and in (P=.0810) and more septicemiaspring (P=.0312). All pertussis cases occurred during the winterseason (P-.0152).
 

- Mother's literacy and marital status (tables 3.10 3.11):and there was nosignificant difference according to mother's literacy or marital status, probablybecause the very small number of deaths among literate mothers7 infants and children) (3 neonates andand to unmarried mothers (7 neonates and infants7 andchildren).
 

- age of mother does not appear to be a determinant infor the same reason: there are this study (table 3.12)too few deaths in groups where differenceshave been noticed: couldless than age 20 years (10 and 11 deaths) and 40 years and
more (8 and 19 deaths).
 
- the correlation with referral (table 3.13) is also not significant. Furthermorein this case any effect would have been difficult to interpret because of the
many selection biases: either the child is dead without referral or because of
his/her critical condition he/she has been referred into be saved. a health post but tooInformation is latemissing about incidence of diseases inand about diseases that more the populationare likely to be taken to a healthlevel of individual causes, post. At theonly laryngitis appears as significant, no casehaving been referred (P=.0256).
 

- With respect to reasons 
for no referral in a modern health facility (table
3.14), in half of the cases 
the mother said that 
she underestimated
seriousness of the disease and in the other half she said that they were living
too far away, without any differential by cause of death.
 

the
 

- Last, the number of antenatal visits is also not correlated with the causes
of death among neonates (table 3.15); here again the sample size is too smallfor making inferences: 4 deaths among women who had 3 visits during pregnancyand 23 deaths among women who had 1 or 2 visits.
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3.6 DISCUSSION
 

The verbal autopsy technique on a representative sample of the Moroccanpopulation furnished a good evaluation of the frequency of main causes of death
among children less than 5 years of age in Morocco, despite the relatively small
number of deaths (382). Since a small number of causes account for aof deaths large numberthe small sample size is really limiting only for and forrare causesdifferential analysis. For instance, the frequency of viral hepatitis (6 cases)
estimated to be 2.4% of infant and child deathisinterval of 0.5% 
is included in a 95% confidenceto 4.3%, which is accurate enough to represent the relative
magnitude of the disease in child mortality.
 

It could be argued that the sample representing deaths of only onehas been biased by some epidemics. According year
to official declaration of healthfacilities there were epidemics of meningitis, cholera and malaria in 1988.However cases of meningitis deaths found in theduring the epidemic period (October 

survey were not concentrated88 to March 89); thacases two cholera declaredwere not considered and no
it 

case of malaria death has been identified. Hencecan be argued that the frequency of causes Ln this sample is representativeof an average year and in any case not biased by obvious epidemics.
 

Other biases could bealso invoked associated with climate or economicsituation. However there is no indication that 1988 was a bad year, either for
the amount of rainfall or for the economic performances of the country.
 

The issue of the reliability of verbal autopsies has been discussed above
in detail in the paragraph dealing with validation (2.7). Once again, verbal
autopsies produce only "probable causes 
of death*. Diagnosis is based upon a
judgement made from the symptoms reported by the family. Whatever the qualityof the criteria used for the inference, it is very likely that there werein reporting and errors in interpreting the cases, errors 
as was shown by the validationstudy. 


However, from the analysis of the questionnaires, it can be argued that thequality of the data is close to that shown by the validation study and hencegood enough to make recommendations for priorities to public health interventionsaiming at reducing mortality of children. If some of the diseases that caune
death do not show-up here, it is because they probably are rare events in thepopulation proportionately to other causes, for instancefurthermore these well 
malaria or cholera;are known from the epidemiological surveillance andrequire specific interventions. 
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CHAPTER 4 : CIRCUMSTANCES OF DEATHS
 

The ECCD questionnaire was not designed to directly analyze the risk factorsof the observed deaths. In fact this would require comparing the frequency of
variables associated with the circumstances of death to the frequency of the samevariables among survivors. For instance one would compare the frequency of homedeliveries among tetanus cases to the frequency of home deliveries among otherneonates who escaped tetanus.
 

However two kinds of comparisons are possible: comparing the frequency of
some variables for certain causes death with ofof that other causes
comparing the frequency of these variables with the frequency 
and 

in the populationwhen the information is available. Some of these comparisons have already been
mentioned in the previous chapter; in some instances they reveal some important

risk factors.
 

In addition the histories of illness and treatment often contain information
which can be used to analyze the circumstances of the deaths and to pinpoint the
weaknesses in the health system.
 

4.1 NUMERICAL IMPORTANCE OF THE ISSUE 

Analyses developed hereafter are made for broad categories of causes asthey appear from the reading of the frequency of causes of death. Table 4.1displays 4 broad categories according to the means of prevention or treatment.
76.7% 
of all death appear as potentially avoidable by referral to health
facilities and of (25.7%), by properuse antibiotics 
 care of diarrhea and
malnutrition (22.0%),-by proper care during pregnancy and delivery as well asproper care of the newborn (16.5%) and by improving vaccinations (12.6%). These
theoretical computations assume first the availability of sound information to
the population and a high consciousness of health risks for children. Even thoughthey are arbitrary and do not take into account the socioeconomic conditions,
these computations underline 
the numerical mportance of the issue and the
potential to improve child survival (about thiee quarters of all deaths). 

4.2 REFERRAL TO HEALTH CARE 

The questionnaire included various questions on referral to health care forall deaths. Neonates are treated separately from deaths of infants and children.For aeonates only 31.2% were referred at least once and among them only 10.9%
were admitted tQ a hospital plus 3.9% others who came to the hospital but were
not admitted. ?or the deaths of infants and children, 50% were referred, amongthem 7.1% were admitted to an hospital and 4.3% others who came to the hospital
but were not admitted. These are very low figures considering that almost allshould have been admitted to an hospital. Among those who were first referred
to a health facility other than a hospital, many were poorly cared for. 

Among those who were referred to a hospital, many arrived too late to beeffectively treated. For all referrals, 30.8% of neonates and 9.8%of infantsand children went the first day of the illness but more than half of infants and
children's deaths were not referred prior to the fourth day of the illness (table
4.3).
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Table 4.1 t causes of death according to the means of prevention and treatment
 

1) hospital care, antibiotics 

(dysentery, typhoid, pneumonia,

laryngitis, meningitis, septicemia)
 

2) proper care of diarrhea and malnutrition 

(diarrhea other than dysentery, malnutrition)
 

3) pregnancy, delivery, care of the new born 

(premature, low birth weight, birth trauma)
 

4) Vaccinations

(measles, pertussis, tuberculosis,
 
tetanus, hepatitis)
 

all categories 1-4 


5) other diseases identified 


6) congenital defects 


7) accidents 


8).undetermined causes 


all categories 5.8 

98 25.7 % 

84 22.0 % 

63 16.5 % 

48 12.6 % 

293 76.7 % 

18 4.7 % 

13 3.4 % 

8 2.1 % 

50 13.1 % 

89 23.3 % 
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Table 4.2 
: referral to health facilities according to place and age at death
 

place of 
 neonates (128) infants-children (254)
referral freq (N) 
 freq (N)
 

admitted hospital 10.9 (14) 7.1 (18)
public hospital 14.8 (19) 11.4 (29)

private clinic 0.8 
 (1) 0.4 (1)

health post 
 6.2 (8) 14.2 (36)

dispensary 
 4.7 (6) 16.5 (42)

private practi. 10.2 (13) 21.3 (54)

pharmacist 0.8 
 (1) 2.8 (7)

trad. healer 4.7 
 (6) 17.7 (45)
 

all referral 31.2 
 (40) 50.0 (127)
 

Note z categories are not additive: a child can be referred to several places
 

Table 4.3 : referral to health facilities according to the delay since the
 
onset of symptoms and age at death
 

delay 
 neonates (128) infants-children (254)
 
freq (N) freq (N)
 

less than 1 day 30.8 (12) 9.8 (12)

1 - 3 days 51.2 (20) 31.9 (39)
4 + days 17.9 (7) 58.1 (71)
 

total 100.0 (39) 100.0 (122)
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Referral depends upon duration of illness, at least in part: among deathsof infants and children, the percentage of referral increases from 31.7% for
illnesses 1 to 6 days to 58.6% in illnesses 7 to 28 days and to 62.5% days for
illnesses more than 28 days (table 4.4).
 

To explain the lack of referral parents invoke various reasonsAmong the most (table 4.5).fx:equent reasons 
means (31.8 are the long distance (52.3 and 59.8%), financialand 45.7 %) and underestimation of the severity of the disease (23.9and 37.8 %). 

4.3 PREGNANCY 

The follow-up of pregnancies is definitely lacking. 
In the sample of
neonatal deaths, 78.1% of mothers did not attend any antenatal clinic and only
3.9% had at least one visit 
in each of the three trimesters. This percentage
compares with the national average of 75% deliveries without any antenatal carefound at the DHS in 1987. This comparison suggests that at least prior to 1988
antenatal visits did not play a significant preventive role. This situation is
probably changing now with the programme of tetanus toxoid immunization which
started in October 1987 and the programme of screening highwhich started in risk pregnanciesJanuary 1988: wasit too early to see any effect of theseprogrammes in the ECCD. 

In addition, the very high prorortion of prematurebabies suggests that pregnant women do rest 
and low birth weight 

especially during the last month. 
not enough during pregnancy,Unfortunately there is no accurate data on thisissue. 

4.4 _DELIVERy 

Most deliveries (75%)

maternity or 

occur outside of health infrastructures, hospital,
private clinics. This percentage is identical
average of 78% found at the DHS in to the national1987. This equivalence of percentages suggeststhat health infrastructures do not solve all the problems. For instancethe 28 deaths amongfrom tetanus 2 mcchers (7.1%) delivered in a health facility whichis one third of the frequency in the population; in othera health facility reduces words delivering inthe risk of tetanus only by 2/3 whereas one would hopeit suppress the risk almost completely. The case of birth trauma among deliveries
in health facilities (7/26) is more difficult to interpret since there could be
a selection bias: 
women with a prolonged labor could be 
more likely to be
referred to a health facility.
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Table 4.4 
 : referral to health care according to duration of illness and
 
age at death
 

duration of 

illness 


less than 1 day

1 - 6 days

7 - 28 days

28 + days 


all referrals 


neonates (128) infants-children (254)

freq (N) freq 
 (N)
 

17.2 (5/29) 41.1 (7/17)

72.2 (26/36) 31.7 (26/82)

19.3 (9/31) 58.6 (44/75)

0.0 (0/0) 62.5 (50/80)
 

31.2 (40/128) 50.0 (127/254)
 

Table 4.5 
 : reasons for no referral according to ae at death
 

reason 
 neonates (88) 

freq (N) 


severity underestimated 23.9

living too far away 
 52.3

lack of financial means 31.8 

lack of confidence 
 2.3 

no means of transport. 5.7

climatic conditions 
 1.1

mother was ill 
 10.2

father was away 
 3.4

other cases 
 27.3 


infants-children (127)
 
freq (N)
 

(21) 37.8 
 (48)

(46) 59.8 
 (76)

(28) 45.7 
 (58)

(2) 4.7 (6)

(5) 4.7 
 (6)

(1) 0.8 (1)

(9) 0.0 (0)

(3) 5.5 (7)

(24) 17.3 (22)
 

Note : categories do not total 100% : families can give several reasons
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Table 4.6 : frequency of various means of cutting and healing the cord,
among neonates born at home without any medical assistance.
 

tetanus 


tool.to cut the cord
 
knife 
 8 

scisoors 
 14 

razor blade 
 3 

other cases 
 1


all 
 26 


sterilizing the tool
 
tool sterilized 
 4 

tool not sterilized 16 

other cases 
 6 


all 
 26 


mean of sterilization
 
alcohol 
 1 

fire 
 1 
boiling water 
 0 
other cases 
 2 

all 
 4 


topic put onto the cord
 
khol 
 7 

henna 
 3 

olive oil 
 6 

disinfectant 
 1 

other cases -- 9 
all 
 26 


other cases 


15 
49 

3 

3 


70 


11 

48 

11 

70 


0 

2 
2 
7 


11 


10 

11 

13 

2 


34 

70 


all
 

23
 
63
 
6
 
4 

96 


15
 
64
 
17
 
96 


1
 
3 
2 
9
 
15 


17
 
14
 
19
 
3
 

43
 
96 


CHI2-3.47 (NS)
 

CH12=1.39 (NS)
 

CHI2=3.60 (NS)
 

CHI2=5.19 (NS)
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4.5 CARE OF THE NEW BORN 

Among the 36 deaths from pre.,aturity or iow birth weight, 9 (25%) occurredin a health facility which is the same percentage ac the national average. This
result suggests that care of premature and low birth weight babies in healthinfrastructures is currently not sufficient. 

care 
Cutting and healing the cord are also important elements of the newborn(table 4.6). This is particularly important for neonatal tetanus in caseof home deliveries. In only a small number of cases the tool was sterilized 4/26(15.3%) among neonatal tetanus andcases in 15/70 (21.4%) in cases of deathsfrom other causes, the difference being not significant. However methodssterilization vary: alcohol (1) offire (3) boiling water (2) and other undeterminedmethods (9) that may not be effective. Among the 4 tetanus cases, 2 had the toolsterilized with alcohol and 2 with undetermined methods. Among the productsmost frequently put on the cord are khol the(17), olive oil (19), henna (14) andvarious other products (43); a disinfectant (6osine) was 
only rarely utilized
(3) and there were no difference between tetanus cases and other causes of deathAlthough improvements could made,be sterilization of the tool would probablynot solve all problems. In other places it has been shown that the hygiene of
the birth attendant was also important, in particular that her hands could be
the vector of neonatal tetanus whatever the sterilization of the tool that was
utilized [8,9,10].
 

4.6 VACCINATIONS
 

The Expanded Programme on Immunization (EPI) started in 1980reinforced in 1987, 1988 and was laterand 1989 by national days of vaccination (JNV): thenational vaccination coverage is now at a high level. A recent coverage study
conducted in April 1988 indicates that 91 % of children in urban areas and 84%
of children in rural a±eas are fully vaccinated. However the vaccination coverage
of children in the ECCD sarple is likely to be closer to the 1987 data as they
appear in the DHS survey: 

urban rural 
 male female
 

BCG 99 % %95 97 % 97 %3 DPT+P 94 % 67 % 79 % 80 %Measles 
 85 % 67 % 
 76 % 76 %
 

source : DHS, Morocco, 1987.
 

There were only 5 measles deaths (2%) and 3 pertussis deaths (1%)
ECCD sample which in theshows the impact of vaccinations when comparedadmitted to commonlyfigures of 10 to 20% of deaths due to measles among children less than5 years of age and 5 to 10% of deaths due to pertussasAll measles and pertussis deaths occurred among 
in the same age group.

unvaccinated children livinq inrural areas where vaccination coverage is lowest.
 

Tuberculosis 
seems to be in a declining trend
remains (3 % of deaths) but stilla significant disease despite the high BCG coverage (97%). Studiesconducted in India have shown that BCG did hot guarantee full protection [11).
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4.7 

Systematic screening among patients coughing, for more thantreatment of tuberculosis 15 days and earlyshould be promoted in addition to vaccination tocontrol this disease.
 

The case of neonatal tetanus has already been discussed at length. We hope
that tetanus toxoid immunization of pregnant women which started recently will
soon have an impact on this major cause of death.
 

.No case of poliomyelitis was found even among other causes of death; this
is a rather encouraging result even though polio is a rather rare disease and
chances of finding a case in a sample of 254 deaths are rather small.
 

The last two diseases that account for a significant number of deaths could
also be at least partly ?revented by vaccination: meningococcal meningitis and
viral hepatitis. New vaccines against hepatitis B are know produced by cloningand are very cheap: they can be usefully integrated .nthe EPI schedule as hasbeen already done in pilot projects in Senegal and the Gambia.
 
if all these causes are added together, one death out of 8 could be averted
 

by improvi.ng the national EPI (table 4.1).
 

CARE FOR DIARRHEA AND MALNUTRITION
 

About half the children who died of diarrhea or malnutrition were referred
either to a health post 
(28.2%), to a private practitioner (17.8%)
hospital (7.7%). or to a
These children could probably have
received proper care, except 
been saved if they had 

reading 
those who were referred too late. However, whenthe questionnaires,

referred several days 
the most frequent case is that of children who werebefore death and who received as treatment only a few OralRehydration Therapy.(ORT) packets given to the mother. Thisdehydration is is never enough whensevere. ORT requires a precise dose intake at the Bamecorrect for dehydration and also to time toavoid electrolytic shocks. In severethis is casesa treatment to be given in a hospital or a specialized health facility
that cr.n be a simple building but where qualified personnel are necessa-yIn severe cases, mothers without [121.medical and pharmaceutical knowledgebe relied upon can notto render effective treatment. The following example illustrates

this point:
 

"A child 13 months old, weaned two months before, developed diarrhea and
vomiting. After a visit to a traditional healer on the first day of the illness,
the mother took him to a private practitioner on the second day who gave a first
treatment. There was nv improvement and mother and child wentphysician who prescribed: ORT packets, Aspirin, 
to the same 

two injections of unknown originand tio type of syrups. The uhild died of dehydration 3 days latero.
 

The issue of malnutrition is 
even more dramatic. Messages about ORT seem
to have been widely spread in Morocco
opposite is true 

as shown by various KAP surveys; thefor malnutrition which seems to have been forgotten. In noof death from severe malnutrition in the ECCD case 
survey did the child receive propercare; if he was referred, the physician at most gave advice to the mother aboutfeeding practices. Aa for dehydration, 
a severely malnourished child
specific treatment to gain weight and this can 

needs 
centers: again they be done only in specializedcan be simple buildings but qualified personnel is needed.In addition it does not seem that there is a systematic screening of malnutrition 
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at the level of htalth facilities whereas simple techniques such as taking arm
circumference have been shown to be very effective in other countries. As longas these two issues are not properly approached, ie the systematic screening formalnutrition and appropriate care 
for malnourished children, there is little
chances that this major cause of death will diminish in the short run.
 

4.8 FEEDING YOUNG CHILDREN
 

Many cases of poor feeding of young children have been spontaneouslyreported by the families (the questionnaire did not include detailed questions
on feeding practices); '-hey are probably
eventually of death. 
a direct cause of malnutrition andA few examples at various ages, among neonates, infants andchildre, include: 

"A child was born with a low birth weight andmilk was bad. She the mother thought her breastfed the child with goat milk half mixed with water. The child
died at age 12 days".
 

was 
"A child was 7 months old when the mother was admitted in a hospital. He
weaned too early and was fed with only cow's milk. He died of diarrhea soon

after".
 

"A child was exclusively breast fed until age 7 months. He had repeated
episodes of diarrhea and the mother thought that her breast milk waschild was weaned suddenly; bad and thehe was fed with tea and bread. He died 5 monthslater".
 
"A child was exclusively breast fed until age 20 months. At time of weaning

he refused any solid food and died of diarrhea two months later".
 

4.9 THERAPEUTIC ERROIt 

Many questionnaires indicate serious therapeutic errors. Typical examples
come from diarrhea deaths; hereafter are two examples: 

"A child 13 months old had diarrhea and vomitingtaken to a private practitioner on the eighth day 
for eight days. He was

and received: a yeast mlture(ultralevure) and multi-vitamins preparations (acti-5 et sirovityl). He died 10
days later of dehydration".
 

"A child 16 months old, severely malnourished with oedema(kwashiorkor) had repeated on both feetepisodes of diarrhea. He was taken topractitioner on the a privatefourth day of acute diarrhea. He wds given an antidiarrhealdrug (Immodium) and Aspirin. The child died three days after the visit".
 

Various cases of improper treatments were also reported for other diseasesand the frequent case of improper care for the malnourished children has beendiscussed before.
 

In cases of Acute Respiratory Infections (ARI)recommended only one or two 
private practitioner oftenantibiotics when admission to hospital would benecessary at this stage to allow oxygenation of the child.
 

58
 



Last, besides cases of therapeutical accidents reported earlier there wasa case of ther&-eutical error found in a prescription: this was the case of a3 year old child who had an acute nephritis: he was treated with Ocyclines*
drugs and died shortly afterwards.
 

4.10 DISCUSSION
 

The analysis of circumstances of death show two major problems: the lack
of early referral, in about half of the cases and improper care by the healthsystem in the other half of the deaths.
 

Relatively little attention has been devotedconditions in which to the precise socioeconomicdeath occurred, mostly because of a lack of information.There is little doubt that most of the deaths occurred in an environment ofpoverty, ignorance and remoteness, the role of which is rather difficult toevaluate. However the importance of these factors uhould not be overestimated
since some countries or states (China, Sri-Lanka, Kerala) achieved the control
of child mortality despite socioeconomic conditions at least as severe as those
of rural areas in Morocco.
 

The emphasis of this analysis has been put on technical errors within the
health system; however psychological aspects should not 
be forgotten: they do
not show-up in the questionnaire but they may be very important, in particularthe relationanip between the patient and the physician, quality of the welcoming
and of the exchange of information: to a large extent these factors determinethe acceptability and the credibility of health serviceL. 

The role of family planning also does show-upnot in this analysis due toa lack of data. However it seems likely that many of the feeding or weaningerrors are linked to a lack of fertility control. 

Lastly, the analysis of these quentionnaires cannot pretend to approach allthe issues related to the health of children less than 5 years in the country.In particular there are many problems that should be made the target of majorpublic health interventions but which do not aim at reducing child mortality. 
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CE[APTER 5 : MAIN CONCLUSIONS 

AND RECOMMENDATIONS FOR A SURVEILLANCE OF CAUSES OF DEATHS 

5.1 MAIN CONCLUSIONS 

'The detailed study of causes and circumstances of deaths among childrenless than 5 years of age in Morocco was conducted using the verbal autopsy methodcon a representative sample of deaths. The study gave good estimates of thefrequency of main causes of death among children less than 5 years of age and
it highlights many important public health issues that the country faces. From
the reading of the questionnaires, these issues can be summarized as follow: 

1) referral to modern health care is insufficient.
 

In 89% of cases of child death, the child was not admitted to a hospitalwhen his status required admission and in half the cases the child was not seen
by qualified health care personnel. Underestimating the severity of the disease,remoteness from health facilities and economic problems seem to be the main
factors for this.
 

2) antenatal care is insufficient.
 

The high frequency of prematurity and low birth weight among neonates
(44%) suggests that pregnant women have a low awareness of conditions in which
a pregnancy should develop: hygiene, rest, food 
...
 

3) delivery often takes place in a poor environment.
 

The high frequency of tetanus (22 %), of birth trauma (20%)neonatal infections-(1%) indicates that delivery often takes place in 
and of other 

conditionsof poor hygiene, welconing and care.
 

4) care of premature and low birth weight babies is insufficient.
 
The high mortality of premature and low birth weight babies even inhealth facilities calls for a greater awareness of the need for better and more
effective care for these high risk categories, especially in the case of multiplebirths. 

5) vaccination can still be improved.
 

The :riational children oneEPI for is of the most visibleconcerted public health actions in success ofMorocco: the frequency of EPI target diseasesamong the causes of death is rather low whenaccount. taking the level of mortality intoHowever, immunization of pregnant women started only recently and itwill be important to monitor the tetanus toxoid immunization coverage among womenof childbearing age. Furthermore,
in rural 

the actual EPI coverage could still be improvedareas and the hepatitis B vaccine could usefully be added to the actualvaccine schedule.
 

6) current use of ORT should to be reconsidered.
 

The high frequency of deaths from diarrhea indicates that the current
use of Oral Rehydration Therapy (ORT) is inappropriate to reduce mortality from
rehydration, although it is widely known and used. This seems dueto belack of specific infrastructure, to afor instance small rehydration unitsleve, of health posts and dispensaries. at theThe home based ORT solution can be used 
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only as a preventive measure of dehydration; it is not enough to treat acute
dehydration.
 

7) Malnutrition is rarely screened for and rarely treated.
 
Clear cases of malnutrition described by the families were present is
about one third of the deaths outside of the neonatal period. Even when they
were referred to medical personnel these children did not receive proper careand their nutritional status has rarely prompted the physician to start a specialtreatment. This is unfortunate since screening can be done in a simple manner,for instance by taking the arm circumference. As for diarrhea, the treatment ofmalnutrition requires specific andcare infrastructure, for instance smallnutritional rehabilitation units. Nutritional advice is usually not enoughtreat severe malnutrition. Malnutrition toin Morocco seems to be concentrated ina few rural areas in the north and in the south. 

8) The feeding of young ischildren often inappropriate.
 
Although the questionnaire was designed
not for tackling this issue, manycases of inappropriate feeding were spontaneously reported by the families.There is obviously a serious problem, mostly at the time of weaning but alsosince birth in some cases. 

9) Therapeutical errors. 

Cases of therapeutical errors ratherwere frequent and they deserve aparticular attention. First of all, hygiene at time of vaccinationconsidered and needs to bethis point is important for further acceptabilityFurthermore, of the EPI.advice concerning drugs counter-indications does not seem to becarefully followed.
 

5.2 OBSERVATIONS ON COMMON IDEAS
 

It should be noted that these observations are rather in opposition withmany common ideas circulating in official services, even though they will nosurprise public physicians who well know concrete issues in the field.
 

to a 
It is often argued that causes of neonatal death are "endogenouam and duelarge extent to congenital defects; anthis is old French classificationalready obsolete even in Europe (see for instance the DHS survey report p 80).The opposite is true: 
'he causes of neonatal deaths are identifiable, they are
mostly infectious disraees or the result of conditions of pregnancy and delivery;they are susceptible to simple, specific and potentially effective interventions. 

The same is true for causes of death among infants and children.prevalence of malnutrition is not as high in 
Because

Morocco as in countries of SouthAsia, there is a tendency to ignore malnutrition whereas it is likely to be thefirst public health problem for the under 5 children outside ofperiod. Let the neonatalus recall a simple computation: in the DHS report (p 98) 6.4% ofchildren 12-23 months are below two standard deviationsvalues of for height 
of median internationalweight whereas this proportion is wellpopulations: there are approximately 3.9% of wasted 
2.5% in nourished 

childrenheight) in (low weight forthis age group; mortality in this age group being 1.7% it is notsurprising to find a majority of malnourished children among the deaths when one
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knows that risks of deaths among malnourished children are 5 to 10 times higher
than among well nourished children living in the same conditions. The same 
is
true for stunting (low height for age): according to the same sources there are
33.0% of children 12-35 months below two standard deviations of height of age
whereas this proportion averages 2.5% in well nourished populations; these 30.5%stunted children are also at higher risk of death and it is not surprising to
find among them the 2.15% children who died (13,14].
 

5.3 RECOMMENDATIONS FOR A SURVEILLANCE OF CAUSES OR DEATHS 

Cause of death registration is known to be deficientsurveillance of cause of deaths using the verbal 
in Morocco. A 

autopsy technique on arepresentative sample of the population could allow us to have annual statisticsof causes of death and to evaluate the impact of public health programmes on
cause specific child mortality. To achieve this goal it will be necessary tocreate a bureau in charge of this task at the Ministry of Public Health and tofind funds to collect the data in the field. 

The Bureau of Causes and Circumstances of Death
 
The bureau of Causes and Circumstances of Death shall gather a physician,
in charge of controlling the quality of the survey and of the coding, a nursein charge of the coding and the filing of the questionnaires and computerperson in acharge of entering the data and producing the tables. The bureau shallbe equipped with a high speed micro-computer and a reliable printer. 

The questionnaire 

The questionnaire used for the ECCD, already very satizfactory, could be

improved.
 

a) it could be simplified: socioeconomic questions could be reduced to theseimportant for the analysis. One can propose to keep:
- a classification of areas of residence: sparse rural / villages / popularurban (medina, slums) / average /urban upper class urban.- a classification of geographical areas : low lands / mountain / desert. - literacy of mother and father;
 

b) it could be completed for some information:
 
- duration of labor for neonates;
 

C) some symptoms could be more accurately described:
 
- rashes, skin lesions, abscesses, oedema, whoop, harsh cough;


d) accurate information vaccinationon status shall be gathered -for both mother 
and child; 

e) details on child feeding practices should be recorded and coded; 
f) the section on referral should prepared codedbe and to facilitate later 
analysis; 

f) a section on "physician judgement"
questionnaire. It include 

could be added to ease the analysis of thecould questions directly related publicto healthprogrammes under evaluation: for instance the 9 points cited above inconclusions (5.1), questions the mainto which the physician reading the questionnaireshould answer if there was a failure at this level or not. 
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The sample
 

The questionnaire shall be given to a representative sample of deaths inthe country. The sample could be changed each year. There are various options
for drawing the sample. The simplest will be to draw a sample of itinerant healthworkers (agents itinerants), renewable each new year, and to ask them to record
systematically all deaths below age 5 
over a year among the households they visit
routinely. They could receive a part time salary in addition. Cluster sampling
could also be used; it could be produced twice a year and all deaths since the
previous 6 months could be surveyed.
 

5.4 DISCUSSION
 

The ana'ysis of 382 ECCD questionnaires revealed the statistical importance
of main causes of deaths in Morocco and to pinpoint some of the major publichealth issues in the country. The survey has been conducted with simple means.It showed that it is possibla to gather systematically data on causes of death
at an affordable cost in a 
country without complete vital registration and where
the coverage of health facilities is far from complete. It seems that this study
is the first systematic attempt in a developing country to gather statistical
data of causes of death among children. If this study has only one effect, let
us hope that it will help convince decision makers that such a study is feasible

and worthwhile doing.
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ANNEX A-3 : INDEX
 

access to health care 
(sea referral)

accident 
 18, 24, 30, 31, 33, 37-45, 66
 
anemia 4, 9, 24, 30, 35, 66
 
ARI 18, 20, 26, 30-33, 36-46, 48, 58, 66, 68, 69
birth trauma 
i5, 18, 24, 26, 27, 29-34, 37-46, 48, 51, 53, 60, 66, 68

breast feeding 66
 
care (see pregnancy, delivery, prematurity, diarrhea, malnutrition)
causes 
1-4, 7-11, 15, 17, 19, 20, 22, 24-35, 37-51, 56, 57, 60-64, 66,


68
 
chicken pox 66, 67, 69
 
cholera 27, 49, 66

congenital defect 
15, 17, 19, 24, 25, 30, 31, 33, 37-46, 66
delivery 
 2, 7, 19, 28, 53, 66, 68

diarrhea 15, 18, 24, 26-32, 34, 35, 66, 69, 70
dysentery 
4, 15, 24, 27, 28, 30-32. 35, 37-45, 48, 51, 66, 69

epilepsy 15, 18, 24, 30, 31, 66, 69
 
factors 11, 16, 50, 59, 60, 66

feeding 2, 25, 27, 34, 57-59, 61, 62, 66, 70
 
food 58, 60, 66
 
hemorrhage 
15, 19, 24, 30, 31, 34, 36, 66, 68
hepatitis 4, 8, 15, 
24, 27, 30, 31, 33, 35, 37-45, 49, 51, 57, 60, 66,


69
 
icterue 15, 18-20, 24, 28, 30-32, 34, 66, 69

kwashiorkor 
4, 32, 35, 58, 66, 70

laryngitis 
4, 15, 24, 30, 31, 33, 35, 37-45, 48, 51, 66, 68
 
level 20, 22, 66

low birth weight 4, 15, 25, 27-29, 32-34, 37-46, 51, 53, 56, 58, £0, 66,


68
 
malaria 8, 15, 24, 49, 66, 69
malnutrition 
2, 4, 9, 15, 18, 24, 27, 29, 30, 32, 35, 36, 47, 48, 50, 51,


57, 58, 61, 64, 66, 70
 
marasmus 32, 35, 66, 70
 
maternal 9, 10, 34, 66

measles 1, 8, 15, 18;-24, 29-33, 37-45, 48, 56, 66
meningitis 
 4, 8, 15, 17, 
18, 20, 24, 26, 27, 30-33, 35-45, 48, 49, 51,


57, 66, 69

mortality (see level, causes, factors) maternal)

pertussis 
 8, 15, 24, 25, 30, 31, 33, 37-45, 66, 68
 
poisoning (food) 35, 66
 
pneumonia (see ARI)

policy 2, 9, 66
 
poliomyelitis 
8, 15, 24, 57, 66, 69
 pregnancy 
2, 4, 7, 16, 19, 27, 34, 48, 50, 51, 53, 60, 61, 66, 68
prematurity 
4, 15, 17, 18, 24, 26, 29, 31, 34, 56, 60, 66, 68

primary health care 
9, 66
 
rachitis 66
 
referral 
 19, 44, 45, 48, 50, 52-54, 59, 60, 62, 66
septicemia 
15, 18, 24, 29-33, 35-45, 48, 51, 66, 69

socioeconomic 
11, 16, 47, 50, 59, 62, 66
tetanus 
4, 8, 15, 17, 18, 20, 22, 24-26, 28-34, 37-47, 50, 51, 53, 55,


56, 57, 60, 64, 67, 68

therapeutical 36, 59, 61, 66

tuberculosis 
4, 8, 15, 24, 26, 27, 30, 31, 33, 35, 37-45, 51, 56, 57, 67,
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typhoid 
 8, 15, 24, 30, 31, 33, 35, 37-45, 67. 69

vaccinations 50, 51, 56, 67
 
verbal autopsy 
2, 4, 8, 48, 60, 62, 67
 
whooping cough (see pertussis)
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ANNEX A-4 LIST OF SYMPTOMS USED TO ASSESS THE CAUSES OF DEATH
 

cause of death 


neonatal 

tetanus 


birth trauma 


prematurity 


low birth 

weight 


congenital 

defect
 

ARI 


laryngitis 


tuberculosis 1 


tuberculosis 2 

(miliary) 


pertussis 

chicken pox 


cont...
 

major zigns 


trismus 

opiethotonoe 

spasms 

refusal of breast 

(between day 2 and 27)
 

feeble or no breathing

(since birth) 


hypotonia 

abnormal color of skin 

mother's description 


pregnancy<=8 lunar months
 
low birth weight
 

pregnancy>=9 lunar months
 
weight<2.5 kg or description
 
of very little baby
 

mother's description
 

fever 

difficult breathing >24 h. 

- fast breathing
 
- palpitating nostrils
 
- insuction
 

fever
 
harsh voice
 

cough>= 3 months 

weight loss
 
troubles breathing
 
at least one of following:
 
- treatment against TB 
- contamination 
- spitting blood 

cough < 15 days 

contamination
 

cough > 15 days 
typical whoop
vomiting, mucous spitting after whoop
at least one of following:
 
- mucous hemorrhage
 
- contamination
 

vesicular rash 
 contamination
 
fever 
 infected vesicles
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minor signs
 

constipation
 
fever
 
slaver
 
crying
 

low temperature
 
difficulty in suckling
 
convulsions
 
high birth weight

first pregnancy/delivery
 

cough
 
noisy breathing
 

night fevers
 

fever
 

fever 
weight loss 



cause of death 


poliomyelitis 


acute,diarrhea 


dysentery 


typhoid 


meningitis 1 


meningitis 2 


epilepsy 


hepatitis, 

icterus 


septicemia 1 

septicemia 2 

malaria 


cont...
 

major signs 


fever 

paralysis of legs
 
happened in one day
 

liquid stools < 15 days 

no blood in stools
 
at least one of following 

- loss of akin elasticity
 
- dry mouth, lips
 
- sunken eyes
 
- rare urine
 
- sunken fontanelle
 

same signs as for diarrhea
 
blood in stools
 

fever > 15 days 

asthenia, extreme weakness
 
troubles in moving bowels
 

fever 

vomiting 

at least one of following
 
- stiff neck
 
- swollen fontanelle
 
- convulsions
 

fever
 
hemiplegia
 

repeated convulsions
 
loss of consciousness
 
at least one of following:
 
- biting tongue
 
- urinating during crisis
 

description of icterus 

- yellow eyes, skin
 
- dark urine
 
- white stools
 
terminal coma
 

fever 

skin infection
 

fever 

diarrhea 

ARI
 
at least one other infection
 
- urinary infection
 

high fever 

convulsions
 
death in less than 48 hours
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minor signs
 

asphyxia
 

fever
 

vomiting
 

contamination
 

constipation
 
headache
 

fever
 

asthenia
 

convulsions
 
vomiting
 

healthy before
 



cause of death 


kwashiorkor 


marasmus 


malnutrition 


major signs 


weight loss 

oedema on feet, face 


weight loss 

gross muscle wasting 

old looking face
 

weight loss, without 

any particular other sign 


minor signs
 

chronic diarrhea
 
poor feeding
 

chronic diarrhea
 
poor feeding
 

chronic diarrhea
 
poor feeding
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A-5 LIST OF PEOP"E PARTICIPATING IN THE SURVEY
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