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1. MICRO APPROACH AND LONGITUDINAL STUDIES OF MORTALITY IN 
TROPICAL_AFRICA 

Micro studies have a wide range of applications in 
demography. Proposals for the activity of this working group 
mention uses of micro studies for theory generation and research 
design. Although emphasis is placed upon qualitative studies and 
anthropological approaches, micro studies are also greatly useful 
for quantitative and statistical approaches in developing 
countries. In fact, much of our knowledge in mortality, fertility 
and migration in Tropical Africa comes from micro studies. In 
this respect it may be artificial to distinguish between 
qualitative and quantitative approaches for both of them are 
often integrated in the same surveys in developing countries. 
Many of the qualitative or anthropological surveys are 
illustrated with classical demographic figures; on the other 
hand, many quantitative surveys request some kind of 
anthropological knowledge of the population under study for them 
to be successful. 

Over the last 30 years there has been a number of micro­
studies in Tropi~al Africa dealing with mortality in a 
prospective way. Many of the in-depth studies of mortality, its 
determinants and factors are in fact some kind of longitudinal 
studies of small scale populations in various parts of the 
continent. Keneba studies in the Gambia (Billewicz and Mc Gregor, 
1981) have been a pionner work in West Africa. Several of the 
ORSTOM surveys have lead to interesting results or have shown 
specific features of African populations: in Senegal (Cantrelle, 
1969; Cantrelle and Leri don, 1971; Cantrelle et al., 1969; 
Lacombe, 1967) in Upper-Volta (Benoit et al., 1980; 1982) in Togo 
(Quesnel et Virnard, 1982) in Ivory Coast (Antoine et Herry, 
1981). Closely related.to ORSTOM studies is the work of Pison in 
Eastern Senegal, who is present at this conference (Pisonr 
1982). Some of WHO surveys for the study of malaria have produced 
some important results for the knowledge of child mortality: 
Garki (Molineaux and Gramiccia, 1980), a study in Kenya (Payne et 
a1., 1974) as well as Ad-Hoe surveys in Sudan and Sierra Leone. 
The Malumfashi survey in Nigeria (Bradley, 1979) is an experience 
of dealing with both retrospective and prospective surveys. IFORO 
has recently started a series of follow-up surveys for the study 
of infant mortality in several cities and various rural settings 
of West and Central Africa (for instance Ouaidou, 1981; Mbodji, 
1981; Ntitebirageza, 1981). The Machakos project in Kenya (Gernert 
et al., 1977) has lead to some new results for the knowledge of 
children diseases. Of the similar kind, the Kasongo project in 
Zaire (Kasongo Project Team, 1981) shows specific features of the 
relationship between nutritional status and mortality. Recent 
work of P. Aaby in Guinea Bissau presented at this seminar is 
also related to this approach of the study of child health (Aaby 
et al., 1983). 

Tropical 
although 

In fact, many of micro surveys dealing with mortality in 
Africa have been prospective rather than retrospective, 
with different methodologies. Some of them have 
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encountered problems in data collection and sometimes also in 
analysis. The aim of this paper is to review the concepts that 
ought to underline such longitudinal studies and to show the 
implications of these concepts for data collection as well as the 
problems they raise for practical applications. ORSTOM has 
accumulated original experiences in Tropical Africa, and recent 
developments of new surveys in Senegal have lead to improving the 
data collection techniques, using heavily the new capacities of 
micro computers. Examples are taken from the recent research 
programm called 11 Population and Health" that started in march 
1983 in rural Senegal, in a study area overlapping that of 
previous work from Cantrelle: Niakhar in the former region of 
Sine-Saloum, now called region of Fatik. 

This program includes a series of various surveys: · 
demographical, sociological, epidemiological and nutritional. The 
core survey is a yearly round for updating the population file. 
Most of the events recorded by this core survey are related to 
maternal and child health. Outside of births, deaths, 
inmigrations and outmigrations, the survey records information on 
weaning, vaccinations, cases of measles and whooping cough. For 
adults it includes changes in marital status and for women 
pregnancies, abortions and stillbirths. 

2. THE USE OF LONGITUDINAL MICRO-STUDIES FOR EVALUATING RISK 
FACTORS_OF_MORTALITY 

There has been recently an increasing interest in 
research of determinants and factors of mortality. IUSSP 
committee on factors affecting of mortality and the length of 
life has had 3 consecutive meetings between 1980 and 1983. Recent 
developments of statistical tools such as new methods for 
studying . birth histories (Trussell and Preston, 1981) and 
proportional hazards (Trussell and Hammerslough, 1983) are a 
strong motivation to increase our knowledge of risk factors, 
especially for the study of mortality of children in developing 
countries. 

The study of socio-economic determinants and factors of 
child mortality is not an easy matter. However, dealing with 
socio-economi~ determinants seems to be somewhat easier, at least 
with respect to the techniques involved, than the direct study of 
the risk factors of child mortality from longitudinal studies. In 
fact, socio - economi~ determinants are constant over time whereas 
risk factors are susceptible to rapid random changes. For 
instance the level of education or the literacy of the mother 
does not change for any of her children and is constant during 
there childhood, whereas vaccination or weaning can occur to a 
child at any point in time for various reasons. Retrospective 
surveys, e.g. maternity histories have been shown to be a very 
adequate tool for evaluating the effect of socio-economic and 
cultural determinants. However.this kind of data as well as this 
type of methodology is less suitable for the study of fast 
changing risk factors. For instance the study of mortality after 
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an episode of malnutrition is facilitated by longitudinal studies 
and in most cases it has to be done in a prospective way for a 
good accuracy. Longitudinal studies are also probably more 
suitable for evaluating risk factors such as vaccination or 
weaning. 

Data to be collected for such longitudinal studies are 
rapidly very complex. There is little hope in countries such as 
these of Tropical Africa to be able to conduct studies of risk 
factors of ch_ild mortality from hospitals in a manner similar to 
studies of risk factors in developed countries, for most people 
concerned with the disease under investigation are not likely to 
come to an hospital; it will be as well impossible to study 
mortality from civil registers for most of deaths of children 
wi 11 never be declared. On the opposite, people are to be found 
where they live, which raises specific problems of data 
collection. This type of research work has to be done on a small 
scale, i.e. a micro-study, since its complexity makes it 
impossible to be treated on a large scale. Furthermore small 
scale studies are usually sufficient to show mechanisms of 
interest for theory. 

3. BASIC_CONCEPTS_UNDERLYING_LONGITUDINAL_STUDIES 

The university of North Carolina has collected in the 
mid-70's a series of experiences in data collection. Several of 
the communications deal with longitudinal studies: Cantrelle 
(1974), Arretx and Somoza (1973), Scott (1973).0RSTOM has also 
published a collection of articles on the methodology of 
longitudinal studies with examples from Tropical Africa (ORSTOM, 
INSEE and !NED, 1971). The IUSSP seminar hold in Dakar in july 
1981 also has a collection of papers related with longitudinal 
studies (Arretx, 1981; ·Tabuti n, 1981). 

Summarizing these analyses, two basic concepts emerge 
that ought to underline any follow-up survey: 

1. The current status at time (t). This starts with the 
first census at time t=O and ends with the last round at time 
t=w. 

2. The changes in status within time t-1 and t, ie 
within two successive rounds. The knowledge of the status at time 
t=O and of all the events that have occured between O and t 
completely determines the current status at any point in time t. 
Status is taken here in a broad sense: it can be residence 
status, marital status, breastfeeding status, vaccination status 
and so on. For mathematical formulation, status of a given 
individual can be considered as a vector of various statuses 
under investigation. 

One could argue that data collection techniques should 
emphasize on recording both the current status and the events 
that have occured since previous visit and that both information 
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should be written down on the questionnaires. Although in theory 
the recording of events seem to be enough after the first census 
has been completed, it seems very important for practical use to 
record both current status and changes in status at each visit, 
as it will be shown below. However this is rarely done, and most 
of the time enumerators ask only about events that have occured 
since last visit. For instance, it is not at all equivallent to 
ask the following questions to a polygamous husband: 

- have you got married or divorced since last time I 
came? 

or - how many wives do you have? What are their names? 
and then crosscheck if this is the same number and 

the same names as last visit. The first type of question may 
produce severely biased results, whereas the second way of 
questionning leads to a much better accuracy (see§ 6). 

4. AN_EXAMPLE_OF_FOLLOW-UP_QUESTIONNAIRE 

The basic concepts of longitudinal studies indicate that 
enumerators should record at each visit both the current status 
of each individual resident in the study area as well as the 
events that have occured since last visit that are related to 
this individual, if there has been changes in between. Detecting 
changes in status requires the knowledge of the status of each 
individual at the time of previous visit. Rounds are then not 
independent of each others and the good recording of events 
depends upon the exact knowledge at previous rounds. It is often 
more difficult than it seems to ask proper questions about 
current status to be able to detect changes in status. When the 
event under investigation is unique, weaning for instance, the 
question is usually straightforward. However when events can be 
repeated, as it is the.case for vaccinations, more questions are 
to be asked to avoid under registration of events. In the case of 
marital status, events are not necessarily detected from changes 
in status, since there are several events that can cancel each 
other: a person can be married at previous round, get divorced 
and remarried between two rounds and not show any apparent change 
in status if no more questions are asked. Last, it can happen 
that the current status is not easily defined, parity for 
instance. In such cases, questions about current status may have 
to be changed for questions on events, last birth for instance, 
which in turn will define current status. We give here below the 
questions that are currently asked in Senegal. 

Residence 
The question to be asked to any person resident (present or 
absent) at previous visit is: "where is he/she?". 
Possibles answers are : Present, Absent, Outmigrated or Dead. 
Of course, real answers will be different: "he is here"; "he has 
gone away"; "she left yesterday night", and the enumerator will 
have to apply definitions of residence to decide if the person is 
still resident, and if yes if currently present or absent. But 
what is important here is to ask the exact question to any person 
previously resident and to record the answer (complete roll 
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call). 

~~~ning 
The question to be asked at each run, if and only if the child 
was still breastfed last time is : "is the child still 
suckling?". If not the enumerator asks about the date of weaning. 
In Senegal this is particularly an easy question to ask for 
weaning and the end of the "portage" (carrying the child on 
mother's back) are marked by rituals and often a small feast. 

Measles_and_whooeing_cough 
The questions to be asked at each run, if and only 
has never had measles or whooping cough is "has your 
had measles or whooping cough". The questions are no 
as soon as the child has had the diseases. 

Vaccinations 

if the child 
child ever 

longer asked 

This question is somewhat more difficult to ask, because 
vaccinations are multiple, they can be repeated and they may be 
confounded with other curative injections. Then, the question to 
be asked is "has your child ever been vaccinated?", and if yes 
"when was the last time? and where was it?", then the previous 
time and so on up to the date of the last visit. 

Marital status 
The questions to be asked to a man are: "do you have a wife?"; if 
yes "how many wives do you have?"; then "what are her/their 
name{s)?"; For a woman the questions will be the same, but in 
singular. If not, "have you ever had a wife/husband?"; if yes 
"What did happen to him/her?". If current status differs from 
previous status, or if the name of the wives or husband are not 
the same, then the enumerator asks what has happened. 

Er~gn~n~Y 
This question is asked routinely in the case of yearly run. In 
this case no attention is given to previous status of pregnancy. 
However pregnancies recorded at previous visit are taken into 
account as a potential change in status for new births, still 
births and abortions. In the case of more often visits, for 
instance monthly visits, it may be asked only to women who were 
not pregnant at last visit. 

New birth 
This is one of the most crucial question to be asked in follow-up 
demographic surveys, since it determines the quality of data for 
fertility and mortality, especially for neonatal and foetal 
mortality. One way of dealing with the problem is to have either 
complete birth histories or at least the name of the last born 
child at the first visit and then to ask the question: "who is 
your last born child?" and compare to the previously recorded 
name. Sometimes this is not enough because two successive 
children may bear the same name, especially if the next to last 
born child is dead. Then one should add the question "when is he 
born?". In a sense this is only updating a maternity history, but 
the question to be asked has to be adaptated. On formal grounds 
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one could argue that a question such as "how many children or how 
many pregnancies have you ever had?" should be enough, which is 
updating parity rather than birth history, but to my knowledge 
this has never been asked in a follow-up survey. The impact of 
asking the right question is discussed more at length in§ 6. 

Abortions and still births 
Abortions and still births can be asked in the same way, 
following the question on most recent birth. The question 
currently asked in Senegal is "Since your last born child who is 
so and so have you had a pregnancy that ended in an abortion or a 
still birth". This question is in fact complementary to the 
previous one and it allows one to test that very early deaths are 
not declared as still births. This question is also routinely 
asked specifically to women who were pregnant at last visit. 

5. THE USE OF MICRO COMPUTERS FOR PRINTING FOLLOW-UP 
QUESTIONNAIRES · 

The principle of a good questionnaire is to have printed 
the exact questions to be asked. This is easily done in a single 
round survey for a given category of person. For instance WFS 
questionnaires were well adaptated for surveying women in the 
third world, whatever the country, and only minor changes were 
necessary to adapt the standard questionnaire to the situation of 
that country. It is still possible to have a good reporting of 
events in a follow-up survey when recording is done by a highly 
qualified person, for instance a physician in a study of 
attendants in a hospital, who is able to understand and correct 
for any missing or incomplete information. This is, however, not 
the case for follow-up surveys done by enumerators in bush areas 
of developing countries. 

The questions to be asked each time depend upon the sex 
and age of the person as well as upon his or her status at the 
time of previous visit. Then, the exact question to appear on the 
questionnaire should integrate all this information and a 
standard questionnaire cannot be printed. But micro computers are 
sophisticated tools well adapted to this kind ot task. They can 
print out exact questions given characteristics and status at 
last visit for any person resident at last visit. This is in fact 
what is currently done in Senegal. Besides the name of each 
person, his or her ID number, sex, date of birth, relationship 
with the members of the household, ethnic group and religion, the 
computer prints coded questions to be asked. There is one line 
per question, there can be several for the same individual, and 
the enumerator has to write an answer to each question, i.e. at 
each line. 

For instance, an adult male, who was resident and 
present at last visit, who had two wives is asked: 
RES?= still resident? 
M2? = still married with two women? 
Then will follow the names of the two wives: EPl=NDEYE NDIAYE 
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EP2=FATOU GNING 
both of which the enumerator will have to check if they are still 
married with this man. 

For an adult woman, there will be more questions outside 
these of residence and marital status 
GROSSESSE? = currently pregnant? 
DERNIER NE?= last born child? 

child born alive to this 
N8=MAMADOU DIOUF 

Then will follow the name of the last 
woman, with his or her birth order: 
that the enumerator will have again 
of birth. 

to check and verify the date 

DEPUIS, MORT NE OU FAUSSE COUCHE?= since, any abortion or still 
birth? 

For a child, not yet weaned, who never had neither 
measles nor whooping cough there will be: 
RES?= still resident? 
ALLAITEMENT? = still suckling? 
ROUGEOLE? = ever had measles? 
COQUELUCHE? = ever had whooping cough? 
VACCINATIONS?= vaccinations? 

Answers to these simple questions give most of the 
information useful for basic demographic research and 
computations. Every time an event is detected, the enumerator 
fills up an event form, each type of event having a special form. 
These events forms are on the opposite standardized and printed 
in advance, as any standard questionnaire. 

6. AN EXAMPLE OF IMPROVING THE RECORDING OF EARLY DEATHS USING 
A_COMPUTARIZED_QUEUIONNAIRE. 

Recording very early deaths, e.g. neonatal deaths has 
always created difficulties in countries without a reliable vital 
registration system. In Tropical Africa it is often argued that, 
in the first place people are reluctant to talk about a child who 
had died recently, that they will not consider him as part of the 
family if he has not yet been given a name, which usually occurs 
on the seventh day after birth in Tropical Africa, and that 
deaths in the first hours or days of life may be confounded with 
still births, or declared as such. Cantrelle (1969) has shown 
that neonatal and even post-neonatal mortality can be strongly 
underestimated (37 %) when events recorded between two yearly 
visits of a multi-round survey are compared to outcomes of 
pregnancies recorded at last visit. The Malumfashi study in 
Nigeria (Bradley,1979) indicates that even in the case of monthly 
visits to households infant mortality can be strongly 
underestimated, by more than 50 l, when only events are recorded. 
Then, if not the periodicity of the visits to households, it 
should be the type of questions that are asked that induce the 
underregistration of early deaths. 

We have tried to test this hypothesis in Senegal, by 
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asking within a short period, the first time a question about 
events since last visit, then the second time exact questions 
using the computarized questionnaire as it is detailed above (§ 
5). The former ORSTOM study area of Ngayokheme, under 
investigation since 1962, has been extended in 1983 for the need 
of new research on nutritional status and mortality. This 
extension has been done in two steps, for budgeting reasons. A 
first extension has been conducted in April 1983 (area A) and a 
second extension in November 1983 {area B). In each area there 
has been a comprehensive census for all residents at the 
beginning. In January 1984 a survey for the study of morbidity 
from diarrhoea has been conducted in the three study areas 
(former area of Ngayokheme, new area A and new area B). Each 
household has been visited for this survey and in each household 
the question has been asked if there has been any new birth since 
last time the enumerator came. Three months later, in April 1984, 
a complete round of the demographic survey has been conducted 
using the questions printed on the questionnaire, as indicated 
above. 

Results are shown in table 1. An important percentage of 
births that have occured between either april 83 and january 84 
(area A) or november 83 and january 84 (area B) have in fact been 
omitted when the questions on events has been asked: 12.2 1, in 
area A (9 months interval) and 9.1 i in area B (2 months 
interval), but have been declared when_ the exact question about 
last birth has been asked to mothers. Note that these percentages 
differ very little (difference is not statistically significant 
at p<0.05) whereas periodicity of visiting was much lower in area 
B (2 months against 9). Percentages of deaths omitted among these 
births are extremely high: 60.5 for both areas; in area B the 
only death that has occured over the 2 months interval has been 
omitted. On the average this would have underestimated birth rate 
by 14 i and death rate among these births by 55 i. 

Table 2 gives the distribution of omitted deaths by age 
and sex. There is no significant difference in the pattern of 
omissions beween males and females, but the age pattern is very 
clear: most of the omitted deaths were neonatal deaths. The fact 
that the child has been named (7 days) does not have any impact 
on the level of omission, which clearly contradicts what is often 
assumed. All in all 80.8 t of neonatal deaths were omitted when 
the question was not clearly stated {21 on 26) whereas only 16. 7 
t of deaths after 4 weeks were omitted (2 on 12), the difference 
beeing statistically significant (p<0.05). 

These results suggest that the most important reason for 
omitting early deaths in this context is neither the reluctance 
of parents to talk about a recent death, nor the fact that the 
child is not considered part of the family until the naming 
ceremony, nor the fact that abortions or still births are 
confounded with live births: it is rather the type of question 
that determines the quality of the answers, and not even the 
periodicity of rounds: results are far better going back 5 months 
later asking the good question than 2 months later asking about 
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events, and the same for area A, 12 months against 9. 

7. CONCLUSION 

These results from a recent survey in Senegal indicate 
that techniques of follow-up surveys can be greatly improved by 
using the many capabilities of micro-computers. The greatest 
difficulty in a continuous recording of events is to ask 
questions that take previous information into account. This can 
be done by using computarized questionnaires. 

This technique can greatly improve the ease of such 
surveys in developing countries as well as their accuracy. Asking 
the good question about last birth to women and checking the name 
and the date of birth of this last born child against previous 
records shows that some 80 % of neonatal deaths and as much as 12 
% of births could have been omitted with a direct and less 
careful recording of events. 

This also can have strong implications on the 
periodicity of multi-round surveys and their cost: going back 
once a year may be enough for a good recording of births and 
deaths. Yearly visits with appropriate questions may lead to a 
better accuracy than monthly visits to households when only 
events are recorded by enumerators. 

This underlines the fact that in a follow-up survey it 
is extremely important to record current status, using 
appropriate questions, every time the household is visited. This 
is a way of improving data collection of any type of demographic 
event in developing countries. 
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Table 1. Omissions of births and deaths among these births, 
between first census and the january survey, 
by study area, Niakhar, Population and Health, 1983. 

Births, area A 
(9 months int.) 

Births, area B 
(2 months int.) 

Births, all 
(A+B) 

Deaths, area A 
(9 months i nt.) 

Deaths, area B 
(2 months int.) 

Deaths, al 1 
(A+B) 

Recorded 
N 1o 

452 87.8 

20 90.9 

472 87.9 

15 40.5 

0 0.0 

15 39.5 

Omitted Total 
N 1o N i 

63 12.2 515 100.0 

2 9. 1 22 100.0 

65 12. 1 537 100.0 

22 59.5 37 100.0 

1 100.0 1 100.0 

23 60.5 38 100.0 

Table 2. Deaths omitted among births between first census and 
the january survey by age at death and sex, 
Niakhar, Population and Health, 1983 

Recorded Omitted Total 
N % N i N i 

-----------------------------------------------------------------
Less 1 week 3 20.0 12 80.0 15 100.0 

1 to 4 weeks 2 18.2 9 81. 8 11 100.0 

more than 4 weeks 10 83.3 2 16. 7 12 100.0 

a 11 ages 15 39.5 23 60.5 38 100.0 

male 7 31. 8 15 68.2 22 100.0 

female 8 50.0 8 50.0 16 100.0 
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