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Preface

The success of health economics and its guidance for health policy heavily
rests on the availability of reliable empirical evidence on the demographic,
economic, and epidemiological environment, on behavioral relationships, and
on the impact of policy interventions. For Sub-Saharan Africa, especially the
epidemiological situation is unclear, since comprehensive systems of mortality
and health statistics are often absent.

The economic analysis of health naturally places a special focus on the interre-
lation between health and economic well-being: the overall disease burden de-
creases when a country grows richer, and the share of communicable diseases
decreases in the process of economic development, whereas the share of
non-communicable diseases increases. In those parts of Sub-Saharan Africa
that are mainly dominated by traditional subsistence farming, however, it is
difficult to examine questions of income and health for simple fundamental
reasons. A vital prerequisite for an empirical investigation is the thorough and
accurate measurement of income. Yet, both the measurement of the burden of
disease and the measurement of income are research tasks that are far from
being fulfilled for Sub-Saharan Africa. A further issue that is related with eco-
nomic well-being and health is education. For poor rural regions predomina-
ted by traditional subsistence farming it is far from clear whether investments
in human capital are worthwhile.

The present study addesses this research gap by producing empirical evidence
on the measurement of the burden of disease, the structure of income, and re-
turns to education in rural West Africa. Concretely it deals with the collection
and analysis of mortality, morbidity, and socio-economic data in the Nouna
Health District in the North-West of Burkina Faso. The study was accepted as
a doctoral thesis at the University of Heidelberg. Earlier versions of some of its
chapters have been published as working papers or in international journals.

Essen, June 2003 Rheinisch-Westfilisches Institut
fiir Wirtschaftsforschung

Christoph M. Schmidt
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Introduction and Overview

The success of health economics and its guidance for health policy heavily
rests on the availability of reliable empirical evidence on the demographic,
economic, and epidemiological environment, on behavioral relationships, and
on the impact of policy interventions. For Sub-Saharan Africa, especially the
epidemiological situation is unclear, since comprehensive systems of mortality
and health statistics are often absent (Kaufman et al. 1997; Cooper et al. 1998).
There is a growing literature on the design and analysis of health surveys (e.g.
Aday 1996; Korn, Graubard 1999), indicating the increasing demand for
health surveys in academia and politics.

The economic analysis of health naturally places a special focus on the interre-
lation between health and economic well-being (e.g. Grossman 1972; Deaton,
Paxson 1999; Smith 1999). On country level, for example, two well-docu-
mented empirical findings demonstrate the relation between health and
well-being: (i) the overall disease burden decreases when a country grows
richer, and (ii) the share of communicable diseases decreases in the process of
economic development, whereas the share of non-communicable diseases in-
creases — a phenomenon known as the Epidemiological Transition (Murray,
Lopez 1996a). In those parts of Sub-Saharan Africa that are mainly dominated
by traditional subsistence farming, however, it is difficult to examine questions
of income and health for simple fundamental reasons. A vital prerequisite for
an empirical investigation is the thorough and accurate measurement of in-
come. Thus, both the measurement of the burden of disease and the measure-
ment of income are research tasks that are far from being fulfilled for Sub-Sa-
haran Africa.

A further issue that is related with economic well-being and health is educa-
tion. A seminal paper on the relationship between health and schooling is pro-
vided by Grossman (1975). He states that the often observed high correlation
between health and completed years of formal schooling can be interpreted in
three ways that are not necessarily mutually exclusive: (i) increases in school-
ing lead to an increase in health, (ii) increases in health lead to a higher de-
mand for formal schooling, and (iii) there is no causal relationship between
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schooling and health but other exogenous factors such as physical and mental
endowments affect both health and schooling. He suggests to model the rela-
tionship between health and schooling in a demand model for health or in a re-
cursive system of human capital formation where the demand for schooling
and the demand for health are simultaneously determined.

T.P. Schultz (1999) takes up the human capital concept that comprehends both
health and schooling as investments in human capital and analyzes the effect
of human capital investments on income in Sub-Saharan Africa. He states that
both the level of education as well as the health status of the population are
lower in Sub-Saharan Africa than in other regions of the world. He argues that
these conditions do not only reflect the lower level of development in Sub-Sa-
haran Africa, but also help to explain that lower level and suggest a set of poli-
cies for improving Sub-Saharan Africa’s standard of living. Using data from
two Living Standards Measurement Studies (LSMS) (Grosh, Glewwe 1998), he
reports coefficient estimates of returns to education for Ghana (1987-89) and
Céte d’Ivoire (1985-87). In his analysis, wage returns for schooling are exam-
ined. For rural Sub-Saharan Africa, though, labor markets in the classical
sense hardly exist. Therefore, an interesting question with regard to poor, rural
regions of Sub-Saharan Africa is: are investments in human capital worth-
while in a region that is predominated by traditional subsistence farming?

T.W. Schultz (1975) argues that the value of schooling in farming depends on
the opportunities that farmers have to modernize their production. Therefore,
he concludes, in areas with traditional agriculture, there are no significant
gains in output from schooling. Empirical research partly confirms the percep-
tion of low returns to education in poor subsistence economies with tradi-
tional agriculture. Psacharopoulos (1994) estimates that the return to educa-
tion is lowest (6.4 %) in low income countries. For Sub-Saharan Africa in par-
ticular, he estimates a return to education of 5.9 %. There exist only few stud-
ies on Sub-Saharan Africa, though.

This thesis intends to produce empirical evidence on the measurement of the
burden of disease, the structure of income, and returns to education in rural
West Africa. It deals with the collection and analysis of mortality, morbidity,
and socio-economic data in the Nouna Health District in the North-West of
Burkina Faso. The thesis consists of five chapters!. In part, the thesis has been
written while I was financed by the Sonderforschungsbereich 544. They profit
extensively from the collaboration with the Nouna Health Research Center
(Centre de Recherche en Santé de Nouna, CRSN) which implemented the

1 Two of them have already been published as articles in international peer-reviewed journals
(Journal of International Epidemiology and Health Economics), and one has been published in
the working paper series of the Sonderforschungsbereich 544 Control of Infectious Diseases — a
research grant of the Deutsche Forschungsgemeinschaft.
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Nouna Health District Household Survey (NHDHS) in the field. Within the
Sonderforschungsbereich 544,1 was responsible for the design of the NHDHS.
In collaboration with members of the CRSN and staff of the Department of
Tropical Hygiene and Public Health of the University of Heidelberg, 1 devel-
oped the questionnaire and was responsible for the pretest, the time-frame,
and various practical aspects of the survey. Furthermore, I was responsible for
the supervision and cleaning of the data in Heidelberg and for the compilation
of a final Stata version with which the empirical results of chapter 5 have been
produced.

In chapter 1 the design and the implementation of the NHDHS is described.
Chapter 2 depicts the cleaning of the raw data and the construction of income
data. Chapter 3 presents a study on the measurement of the burden of disease.
The study uses mortality data collected by the CRSN between 1997 and 1999.
Chapter 4 deals with some methodological problems of the measurement of
the burden of disease, whereas in chapter 5, returns to education are estimated
using NHDHS data.

There are practically no papers in peer-reviewed journals that deal with the
conceptualization and implementation of a sound survey, even though a sound
survey is the crucial basis for any sound empirical research. Therefore, the in-
tention of chapter 1 was not only to describe the design and the implementa-
tion of the NHDHS, but to suggest a prototype for the collection of morbidity
and household data. Furthermore, I placed a strong focus on what research on
survey methodology has contributed to the respective matter (e.g. question-
naire writing) and on the theoretical aspects of the particular topic that was to
be assessed (e.g. nutritional assessment). Ultimately, this focus on survey
methodology also led to a reference list that can be used as a comprehensive
bibliography on the essential aspects of survey and questionnaire design?.

Existing surveys usually either focus on socio-economic issues (like the LSMS
of the World Bank) or on the mere collection of epidemiological data (like the
existing systems of vital statistics). However, most questions in health eco-
nomics can only be answered in a multi-causal, complex setting. For this rea-
son, the NHDHS was designed as a multi-topic survey that simultaneously
comprised extensive data on socio-economic status, a variety of questions on
health issues, and a detailed record of epidemiological data.

Very few mortality data are available for Sub-Saharan Africa. The primary
sources of information are model-based extrapolations and national statistics
(Murray, Lopez 1996a; WHO 1998). Unfortunately, the latter either report
hospital statistics which are most probably subject to severe underreporting,

2 Readers interested in the separate reference list can download the working paper version at
www.hyg.uni-heidelberg.de/sfb544/neues.htm.
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since in Sub-Saharan Africa large shares of the population have no access to
hospital care, or the reported statistics are essentially just informed guesses
(Kaufman et al. 1997). In addition, there is only a small number of population
laboratories that provide information on mortality, usually for rather small
geographically well-defined areas (e.g. Kelly et al. 1998; INDEPTH 2002). The
situation is still worse for morbidity data. Clinical morbidity data threatens to
be even more strongly biased than clinical mortality data (since the population
seeks hospital treatment only for some severe diseases) and even less data col-
lection has been accomplished thereupon. The NHDHS intended to fill this
gap. It comprises a module on morbidity that combines the collection of popu-
lation-based data on reported illness with the effort to diagnose morbidity on
the basis of symptoms.

But obtaining a high quality data set for quantitative analysis is an endeavor
that demands more than a sound survey design. Unfortunately, such an under-
taking can fail at a lot of different stages. The data and the data base them-
selves are a crucial step in that process. Chapter 2 deals with the supervision,
cleaning, and transformation of the data into a usable data set once the data
entry has been accomplished. The different data collection activities of the
CRSN are described as well as the original data base as provided by the CRSN.
The supervision process of the data was a difficult task. In the beginning, I de-
veloped a supervision protocol that included a systematic communication
between the CRSN and Heidelberg. Even though the CRSN welcomed this
initiative, the CRSN unfortunately never sent a supervised version of the raw
data. Thus, I started to clean the data with regard to internal consistency, obvi-
ous errors, and some feed-back I got in personal communication with the
CRSN.

A special focus during the transformation of the raw data was placed on the
construction of income data out of the different income-relevant parts of the
raw data. To completely and accurately assess income in the subsistence econ-
omy of Nouna, the questionnaire comprised questions on all potential income
sources: (i) the agricultural production of the harvest, (ii) money income
through the sale of agricultural products, (iii) money income through salaries
and commerce, (iv) transfers and pensions, and (v) the stock of animals. To
cross-check the income data, expenditure data were also collected.

The results of the data cleaning process were reassuring. The data seemed to
be internally consistent and consistent with national data sources. The data on
illiteracy rates, income, age and sex distribution, and other demographic char-
acteristics such as religion and ethnic group confirmed what members of the
CROSN staff would have presumed without knowing the exact numbers. De-
pending on the specific variable used (I constructed eleven different income
variables depending on reference period and content), mean annual per capita
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subsistence income ranges from 69-86 $ (Table 5). The overall adult illiteracy
rate is 75.5 % (Table 15), and the age distribution exhibits the pyramidal pat-
tern typical for developing countries (Figure 9). Roughly 62.7 % of the popu-
lation are Muslim, 30.8 % are Christian, and 6.5 % report to follow traditional
beliefs. Compared to other rural regions of Burkina Faso, the Nouna area ex-
hibits a big mixture of ethnic groups. The biggest ethnic group are the Dafing,
constituting almost half of the population. The remaining 50 % of the popula-
tion are formed by the Bwaba (20 %), the Mossi (13 %), the Peulh (9 %), and
the Samo (8 %).

Chapter 3 and chapter 4 deal with the measurement of the burden of disease
(BOD) in Sub-Saharan Africa. In the World Development Report 1993
(World Bank 1993), the World Bank published a compilation of BOD figures
for the eight World Bank regions of the world. As health status indicator, a
new health measure was introduced — the Disability Adjusted Life Year
(DALY). This health measure was mainly developed by Murray (1994). The
DALY is a composite health measure that combines the disease burden
caused by years of life lost due to premature death (YLL) and years of life
lived with a disability caused by a disease (YL D). It thus integrates health loss
caused by mortality and health loss caused by morbidity in one single health
measure. The DALY is calculated as

x=a+L(a)

DALY(r,k)= [ Dkxe™ e dx.

X=d

The parameter a is the age of the individual at the onset of the disease or at the
time of death, respectively. L(a) is the duration of the disease or the remaining
life expectancy at age a. D is a disability weight that is 1 if the individual died
and a number between 0 and 1 if the individual contracted an illness. The pa-
rameter r is the discount rate, and k and B are the parameters of the age
weighting function. Despite a broad discussion in the literature on the meth-
odological and ethical drawbacks and implications of the DALY (e.g. Barker,
Green 1996; Anand, Hanson 1997), the DALY has attracted considerable at-
tention in the epidemiological as well as in the health economics literature
(e.g. Kothari, Gulati 1997; Arnesen, Nord 1999).

In 1996, the World Health Organization and the Harvard School of Public
Health published the Global Burden of Disease Study (GBDS), a series edited
by Murray/ Lopez (1996a). In the first volume of this series, detailed BOD fig-
ures for 1990 are published for the eight World Bank regions of the world. Ad-
ditionally, projections for the year 2000 are given. The GBDS aims at inform-
ing decision makers on global and regional level about the global and regional
health situation and thus intends to influence priority setting and policies in
the health sector. Because of the lack of measured BOD data for Sub-Saharan
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Africa in particular, the GBDS figures for Sub-Saharan Africa relied on ex-
trapolations of South-African data and on epidemiological models and expert
guesses.

In chapter 3, I am presenting the results of a study where the model-based
BOD figures of the GBDS are validated using measured BOD data of the
Nouna Health District. For Nouna, only mortality data was available. Thus,
YLL were used as health indicator. The YLL figures of the GBDS were com-
pared with YLL figures for Nouna. The Nouna data exhibit the same qualita-
tive BOD pattern as the GBDS results regarding age and sex. I estimated that
53.9 % of the BOD is carried by men, whereas the GBDS reported this share
to be 53.2 %. A comparison of the age distribution of the BOD of Nouna with
the respective distribution resulting from the GBDS figures for Sub-Saharan
Africa is depicted in Figure 6. The ranking of diseases by BOD share differs
substantially, though (Table 8). Malaria, diarrhoeal diseases and lower respira-
tory infections occupy the first three ranks in the Nouna study as well as in the
GBDS, only differing in the respective order. But protein-energy malnutrition,
bacterial meningitis and intestinal nematode infections occupy rank 5,6 and 7
in Nouna and rank 15,27 and 38 in the GBDS.

To investigate the influence of different age and time preference weights on
my results, the BOD pattern is again estimated using, first, YL L with no dis-
counting and no age-weighting, and, second, mortality figures. The results are
not sensitive to the different age and time preference weights used. Spe-
cifically, the choice of parameters matters less than the choice of indicator. The
conclusion of the paper is that local health policy should rather be based on lo-
cal BOD measurement instead of relying on extrapolations that might not
represent the true BOD structure by cause.

Chapter 4 deals with a methodological issue of the measurement of the BOD
in DALYs. The GBDS presumes that disability weights are universal and
equal across countries and cultures (Murray, Lopez 1996a). In a recent com-
mentary, James/Foster (1999) argue that health is so influenced by culture and
economic differences that agreement on universal disability weights may
prove to be impossible. Furthermore, a recent study among health profession-
als in 14 countries ranking a set of 17 health states with regard to their severity
concludes that the resulting rank order differences are large enough to shed
doubt on the assumption of universality of disability weights (Ustun et al.
1999). This indicates the need for measuring local disability weights across na-
tions and/or cultures.

The question arises as to whether existing valuation instruments can be used
to elicit such locally-meaningful disability weights (Power et al. 1999). The
authors of the GBDS, argue that utility measurement techniques such as
Time-Trade-Off (TTO), Standard Gamble (SG), and Person-Trade-Off
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(PTO) are cognitively demanding and become increasingly difficult to use
with less educated individuals: “If large scale empirical assessments in many
different countries to inform health state valuations for the global burden of
disease are to be achieved, instruments that are reliable and valid for popula-
tions with widely varying educational attainments need to be developed”
(Murray, Lopez 2000).

In chapter 4 this point of view is shared and argued that there is a need for lo-
cally-meaningful valuation instruments, i.e. to evaluate BOD-relevant disease
states by culturally-appropriate instruments, including meaningful health
state and disability scenarios and feasible scaling procedures (Sommerfeld et
al. 2001). Little research has been done in developing countries on the devel-
opment of such instruments (e.g. Fox-Rushby et al. 1995; Amuyunzu et al.
1995; Kirgia 1998; Sadana 1998). The chapter asks whether a health state valu-
ation instrument can be developed that produces meaningful disability
weights for population groups with lower levels of formal education attain-
ment as, in our case, that of rural Burkina Faso. We introduce a cultur-
ally-adapted Visual Analogue Scale (VAS), and evaluate the instrument using
the psychometric concepts of practicality, reliability and validity (Brazier,
Deverill 1999).

We assessed the reliability of our valuation instrument by performing the val-
uation exercise in four teams consisting of lay people and three teams of
health professionals. Additionally, the valuation exercise was repeated four
weeks later to assess test-retest reliability. The divergence between the assess-
ment teams was acceptable for most of the health states that were rated. More-
over, the results were stable over time. Construct (convergent) validity of the
weights was studied by a comparison of the results of the implicit rank order
following from the valuation exercise resulting in disability weights with an ex-
plicit rank order exercise. The Spearman rank correlation coefficient equaled
0.86 and 0.94 for lay people and health professionals, respectively, indicating
that both panels were consistent in their evaluations, and thus understood the
valuation procedure. Based on these results, it can be concluded that the scale
values derived at the level of the assessment teams are sufficiently valid and
reliable. We suggest to use this instrument for BOD studies on a broader scale.

Chapter 5 is addressed to a more orthodox economic study question. As out-
lined above, both health and education can be regarded as investments in hu-
man capital. These investments in turn have an effect on the individual’s in-
come potential. Chapter 5 investigates whether the investments in education
have a noticeable effect on income in a setting that is predominated by tradi-
tional subsistence farming. Departing from a simple OLS model for the stan-
dard Human Capital Earnings Function (HCEF) proposed by Mincer (1974),1
tried to identify the return to education in the poor, rural subsistence economy
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of Nouna. To estimate the causal effect of education on income, I employed
different identification strategies such as a Panel approach, Instrumental Vari-
ables (IV), a selection model, and a model of household income.

In the Nouna area, individuals face high opportunity costs of education since
their decision framework is to either work on the family farm to guarantee
food supply for the current year, or to attend school and be unproductive in
the short run. The Nouna area exhibits a crude death rate that is as high as
14.2/1000. The child mortality rate amounts to 33.6/1000 (Kynast-Wolf et al.
2001). To give a comparison: the estimates of the United Nations for the
United States are 8.5/1000 and 8.3/1000, respectively (www.grid.unep.ch/data).
The political implication of the study question is readily at hand: Is education a
feasible policy to foster economic growth in a very poor subsistence economy,
or is rudimentary economic development a necessary prerequisite to be able
to benefit from formal education at all.

There exist only few studies on the return to education in Sub-Saharan Africa.
Ram/ Singh (1988) estimated returns to education for Burkina Faso in the or-
der of 8-10 %. Their results are questionable, though, since they rely on 51 ob-
servations only. Siphambe (2000) presented a more recent study for Botswana
(Southern Africa). Using data for 1993/94 on 3,608 households, he estimated a
return to education of 12 % for men and 18 % for women. Controlling for fam-
ily background — the education of the household head was used as control
variable — these estimates drop to 3 % and 14 %, respectively. Furthermore, his
findings support increasing returns to education. The highest return is attained
for upper secondary level (185 %), the lowest for primary education (7 %).
Lower secondary education has a return of 83 %, and tertiary education 38 %.

The data set I was using to estimate returns to education covers 1,751 individu-
als between 20 and 50 years of age. These individuals comprise 689 households.
The data have been collected in June 2000 and February 2001. A special ad-
vantage of the data is the detailed measurement of subsistence and disposable
income (cash income). I estimated separate returns to education for men and
women who are not household heads, and for male household heads. Further-
more, I estimated returns to education for subsistence income and disposable
income. Subsistence income was roughly cash income plus the value of the
self-consumed part of the harvest which constitutes around 80 % of total in-
come. Estimating separate returns for subsistence income and disposable in-
come allowed to additionally investigate the hypothesis that the returns to ed-
ucation should be higher for disposable income than for subsistence income
since education should have a greater effect on the individual’s ability to gen-
erate money income than on the individual’s productivity on the family farm.

The data situation of Nouna is not untypical for a big part of Sub-Saharan Af-
rica, especially for the poorer regions of Sub-Saharan Africa where rich and
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complex data sets are scarce. I thus believe that this thesis can fill a research
gap in contributing to the empirical evidence on the private return to educa-
tion in poor, rural subsistence economies.

Similar to the findings of Card (1999), the OLS models seem to provide very
useful results despite the common critique of their usefulness to detect causal-
ity. They are very close to the results of the selection models and the models of
household income, and therefore do not necessarily seem to be biased if one
believes that the more advanced models provided consistent estimates of the
private return to education. The comparison of the coefficient estimates for
disposable income and subsistence income confirms the working hypothesis
that the returns for the former are higher than those for the latter. Formal edu-
cation seems to have a bigger impact on the productivity of labor that gener-
ates cash income than on the productivity of traditional farming. Nevertheless,
also for those individuals who mainly gain their income from traditional farm-
ing, returns to education are noticeable.

For subsistence income — which is the income magnitude that matters most for
the vast majority of the population — the return to education for men who are
not household head was estimated to be around 4-6 %. Women experience a
considerably higher return to education with roughly 15 %. The estimate for
the return to education for male household heads amounted to 10-12 %. For
men who are not household heads, the results confirm the findings of
Psacharopoulos (1994): Education seems to have a lower return in Sub-Saha-
ran Africa. But a more differential investigation of the issue reveals that for
other demographic groups, there are returns to education that are as high asin
Western countries. Even in a community that is dominated by subsistence
farming, women and household heads seem to benefit as much from education
as participants of modern labor markets.

Again similar to the findings of Card (1999), the IV results are higher than the
results of the OLS models. For the Nouna data, though, the increase is a bit
large, shedding doubt on the validity of the instruments used. The coefficient
estimates for men, women, and male household heads are 49 %, 40 %, and
8 %, respectively.

For the OLS models that use dummies for the different education levels, I find
extraordinarily high returns to education for alphabetization programs. For
subsistence income, the estimate for men is 20.7 %. The estimates for women
and male household heads are 19.1 % and 49.9 %, respectively. Thus, from a
policy perspective, alphabetization programs seem to be a very effective and
efficient way to both raise the education level and the income of a country’s
population. Furthermore, the results confirm the findings of Siphambe (2000)
concerning the increase of the returns to schooling with education level. For
male household heads, the coefficient estimate for primary education is 6.1 %,
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the estimate for secondary education is 16.9 %, and the estimate for superior
education amounts to 23.5 %. Because of the lack of observations for superior
education for men and women who are not household head, I could only esti-
mate the return to education for primary and secondary education for these
demographic groups. The respective figures for men (women) are 4.8 %
(13.1 %) and 9.6 % (18.7 %).

These findings raise the question why people invest so little in education if in-
vestments in education are that profitable. One obvious reason is that the in-
habitants of the Nouna region just cannot afford it. Moreover, in the absence
of functioning credit markets, it is not possible to finance education through
borrowing money. The results therefore entail the policy implication that
there is room for public interventions in the education sector.



Chapter 1

The Nouna Health District Household Survey (1):
Suggesting a Prototype for the Collection
of Morbidity and Household Datal

1. Introduction

The success of health economics and its guidance for health policy heavily
rests on the availability of reliable empirical evidence on the demographic,
economic and epidemiological environment, on behavioral relationships, and
on the impact of policy interventions. For developing countries, especially the
epidemiological situation is unclear, since comprehensive systems of mortality
and health statistics are often absent (Cooper et al. 1998). There is a growing li-
terature on this issue (e.g. Aday 1996; Korn, Graubard 1999), indicating the in-
creasing demand for health surveys in academia and politics.

Nonetheless, there are practically no papers in peer-reviewed journals that
deal with the conceptualization and implementation of a sound survey, even
though a sound survey is the crucial basis for any sound empirical research.
Our ambition was to fill this gap by trying to describe the design and imple-
mentation of the Nouna Health District Household Survey (NHDHS) with a
strong focus on what research on survey methodology has contributed to the
respective matter (e.g. questionnaire writing) and on the theoretical aspects of
the particular topic that is to be assessed (e.g. nutritional assessment). Ultima-
tely, this focus on theory also led to a reference list that is likewise meant to
serve as a comprehensive bibliography on the essential aspects of survey and
questionnaire design.

1 Co-authors: Adjima Gbangou (2), Bocar Kouyaté (2), Frederick Mugisha (3), Yazoume Y¢é (2),
Heiko Becher (3), Christoph M. Schmidt (1), and Rainer Sauerborn (3);1: Alfred Weber-Institute,
University of Heidelberg, 2: Centre de Recherche en Santé de Nouna (CRSN), Burkina Faso, 3:
Department of Tropical Hygiene and Public Health, Heidelberg. — An earlier version of this chap-
ter was published in the Discussion Paper Series of the Sonderforschungsbereich No. 544 “Con-
trol of Infectious Diseases” of the University of Heidelberg in March 2001.
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Furthermore, existing surveys usually either focus on socio-economic issues
(like the Living Standard Measurement Studies (LSMS) of the World Bank
(e.g. Grosh, Glewwe 1995 give an overview of the existing LSMS studies) or on
the mere collection of epidemiological data (like the existing systems of vital
statistics). However, most questions in health economics can only be answered
in a multi-causal, complex setting. For this reason, we designed the NHDHS as
a multi-topic survey that simultaneously comprises extensive data on socio-
economic status, a variety of questions on health issues (demand for health
care, treatment choice, costs, and quality), and a detailed record of epidemiolo-
gical data (morbidity by cause).

Very few mortality data are available for Sub-Saharan Africa (SSA). The pri-
mary sources of information are model-based extrapolations and national sta-
tistics (Murray, Lopez 1996a; WHO 1998). Unfortunately, the latter either re-
port hospital statistics which are most probably subject to severe underrepor-
ting, since in SSA large shares of the population have no access to hospital
care, or the reported statistics are essentially just informed guesses (Kaufman
et al. 1997). In addition, there is only a small number of population laborato-
ries that provide information on mortality, usually for a rather small geogra-
phically well-defined area (e.g. Kelly et al. 1998; Wiirthwein et al. 2001a;
INDEPTH 2002). The situation is still worse for morbidity data. Clinical mor-
bidity data threatens to be even more strongly biased than clinical mortality
data (since the population seeks hospital treatment only for some severe
diseases) and even less data collection has been accomplished thereupon. The
NHDHS intends to fill this gap. It comprises a module on morbidity that com-
bines the collection of population-based data on reported illness with the ef-
fort to diagnose morbidity on the basis of symptoms.

The chapter is organized as follows. While the second section concentrates on
questions of survey design, section 3 addresses practical aspects and field pro-
cedures. Section 4 introduces the questionnaire in detail, and section 5 conclu-
des with an outlook on further research.

2. Survey Design

2.1 Institutional Background of the Survey

The NHDHS is collected by the Nouna Health Research Center (Centre de Re-
cherche en Santé de Nouna, CRSN), a research institution that is directly sub-
ordinated to the Secretary General of the Ministry of Health of Burkina Faso. It
is located in Nouna, the administrative capital of the province of Kossi, in the
North-West of Burkina Faso. Kossi embraces the Nouna Health District, an
area of 7,464 km?, populated by roughly 240,000 inhabitants and equipped
with a district hospital, a medical center, and 16 CSPS (Centre de Santé et de
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Promotion Sociale) — the basic health care facilities in the Burkinian health
system.

The CRSN maintains a demographic surveillance system (DSS) that covers the
population of 41 villages (the catchment area of four CSPS) and the town of
Nouna - altogether a population of roughly 55,000 inhabitants — and serves as
the sampling frame of the NHDHS (for more information about the DSS, see
INDEPTH 2002). In June 2000, a representative sample of 800 households was
drawn from the study population of the DSS. These households will be follo-
wed through time, with individual panel waves to be collected at intervals of
approximately 3 months.

2.2 Questionnaire Layout

The survey has a modular structure, allowing to easily introduce new and ex-
clude existing modules in the course of the study. Currently, five separate ques-
tionnaires can be distinguished, each corresponding to a different module:

~ The main questionnaire collects information on those individual characte-
ristics that can be easily collected in the framework of a household roster
(e.g. parental relationship, sex, age, and ethnic group) and on housing, water
supply and sanitation.

~ Module 1: the socio-economic module gathers information on income and
assets of the household, on household expenditures, and on the nutritional
status of the household.

-~ Module 2: the morbidity module collects epidemiological data (reported
morbidity),and information on the severity of the respective disease, its tre-
atment and the demand for health care thereby initiated. Furthermore the
coping strategies of the household with respect to their financial situation
and to the household’s work- load are investigated.

~ Module 3: the module on preventive care and general health collects data on
the use of preventive care and family planning.

— Module 4: the anthropometric module solely assembles the respondents
weight and height.

2.3 Time Frame of the Survey — Capturing Seasonality

To capture seasonal variation, all modules of the questionnaire are administe-
red twice a year, once around the peak of the hungry season (June/July) and
once around the peak of the harvest season (December/January). A usual year
in the study region is characterized by strong economic fluctuations that are
typical for a number of developing countries (Chen 1991; Sauerborn et al.
1996a; Moore et al. 1997). After the harvest around November/December
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stocks are built up and the households experience a time of relative prosperity.
But starting from this point in time, food supplies start to decrease and at the
onset of the rainy season, when the work in the fields starts again, people are
regularly short of food and experience a time of hunger at a time of the year
when they have to work the hardest.

In addition, seasonality can also be observed with respect to morbidity and
mortality. During the rainy season, there is a high incidence of malaria, the ma-
jor cause of death in the Nouna Health District (Wiirthwein et al. 2001a). And
around February, the dry and dusty climate fosters lower respiratory infec-
tions, the third-most frequent cause of death in Nouna. To increase the obser-
vation frequency for epidemiological information (some diseases are very
rare events), and to capture this seasonal variation, the morbidity module is
additionally administered in spring and autumn.

2.4 Sampling

The NHDHS is designed as a panel survey. The households sampled for the in-
itial survey wave are followed through time. The sample selection procedure is
atwo-stage cluster sampling, with each household having the same probability
of being selected (for details on this sampling method see Levy, Lemeshow
1999).1n a first stage, clusters of households were selected (7 clusters in Nouna
and 20 clusters in the 41 villages), and in a second stage, respondent house-
holds were selected in each cluster. No elaborated stratification was applied,
since no adequate stratification information was available. The only basic stra-
ta used was the distinction between the subset of households resident in Nou-
na itself and the subset of households residing in one of the 41 villages of the
study population. Since the elementary sampling unit is the household, the
sample proportions of rural households and Nouna households reflect their
respective fractions in the DSS (Table 1).

The DSS identified M, = 4,630 households in the 41 villages of the study re-
gion, representing a fraction of 62 % of all households, and M, = 2,802 house-
holds in Nouna, constituting the remaining 38 %. In epidemiological studies,

Table 1

Calculation of Sample Size in Each Strata

Villages Nouna Total
Households in the DSS My =4,630 My =2,802 M=7432
Fraction of the respective My/M =62 % My/M =38 % 100 %

strata

Households to be sampled  my, =800x 0.6 =480 my=2800x0.4=320
in the respective strata

RWI

ESSEN
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Figure 1
Selection of Sample Villages
U )
M, My, [ My, -] | l [ Mg
Village 1 2 3 4 5 41

RWI

ESSEN

the sample size is often chosen according to a required significance level at
which a pre-formulated hypothesis could either be rejected or accepted
(Bland 1995). Since the NHDHS was not intended to solve one research ques-
tion alone, we resorted to other considerations. Using existing health surveys
and the LSMS studies as a benchmark, the sample was chosen to be represen-
tative for the population under study, and sample size was also determined by
cost considerations (Tibouti et al. 1993). We fixed our sample size to be 800
households, which is roughly 10 % of the study population. Compared to the
LSMS surveys, this is a rather small sample size. Currently, the smallest LSMS
sample size is 800 households in Kagera, Tanzania (www.worldbank.org/
Isms/guide/select.html). But compared with the study population, a sample of
10 % is fairly high and it is not to be expected that the population of the Nouna
Health District is extraordinarily heterogeneous, most probably the contrary
is the case.

With a sample size of 800 households, m,, = 480 households were sampled in
the rural area and m = 320 households in the semi-urban area of Nouna. Sin-
ce the sampling process is slightly different between the rural subset and the
Nouna subset, we shall first describe the sampling process of the villages. In
the first step of our two-stage cluster sampling, a subset of 18 villages was se-
lected for further sampling. Two numbers K (number of clusters ) and L (clus-
ter size) were chosen such that K x L = m,, the number of households that had
to be sampled out of the rural subgroup. We fixed L to be 24 and thus K resul-
ted to be 20. To select the villages, the villages were ordered alphabetically and
within each village, the households were ordered sequentially, resulting in a
list of the form as shown in Figure 1.

Initially, a uniform random number in the interval [1;M /K] was generated to
determine the starting household. In our case the realization was 176, thus in-
dicating that the household M, was selected. Since household M4 resided in
village two, the first cluster of households had to be drawn in village two. To
identify the next cluster, the fixed length of M/K = 231.5 (illustrated by the
two arrows in Figure 1) was added to 176, thereby identifying the next cluster,
and so on. In this manner, exactly K clusters were chosen. In our case, this pro-
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cedure resulted in the selection of 18 villages; 3 villages contained 2 clusters
and 15 villages contained only one cluster.

To select the households in each village, households were drawn out of an urn
in front of the villagers to demonstrate that the selection was a random pro-
cess and that the respondents of the household survey were not chosen for
political reasons or to give a special benefit to some that is withdrawn from
others.

In Nouna, the sampling process was much simpler. Nouna is divided into seven
administrative town districts. Each of the seven sectors was regarded as one
cluster. Because of the resulting big cluster size, each cluster was selected. Out
of these 7 clusters we sampled proportionally to the number of households li-
ving there. Again, to demonstrate that the selection was a random process ins-
tead of a political selection, the member households of the survey were drawn
out of an urn in front of the residents of each sector.

2.5 The Link to the Demographic Surveillance System

A special characteristic of the NHDHS that might not be feasible for any sur-
vey is its direct link to the DSS. Apart from its role as the sampling frame for
the NHDHS, the DSS also constitutes an important partner data base to the
NHDHS. Every individual who is surveyed in the NHDHS is also registered in
the DSS. To guarantee that the data bases are corresponding, the main questi-
onnaire of the NHDHS is printed out with the information from the DSS al-
ready included in the respective fields. Plus, some empty extra lines are added
where the required information for new household members can be entered.
During the data entry of the completed questionnaires, a special software pro-
cedure checks whether the individual has a valid entry in the DSS. If not, the
information on the individual has to be updated in the DSS data base.

2.6 Additional Information Outside the Survey

The LSMS surveys typically include additional questionnaires apart from the
household questionnaire. Examples in case are community questionnaires,
price questionnaires, and questionnaires for health care facilities, schools, and
pharmacies (Grosh, Glewwe 1995). Beyond doubt, this supplementary infor-
mation can be crucial for the analysis of specific research issues. In the case of
the NHDHS, this additional information is largely available outside the origi-
nal survey. The information on prices, for example, can be extracted from the
Burkina Faso price surveys that are delivered by the INSD (Institut Nationale
de la Statistique et de la Démographie). And information on community facili-
ties is readily available, since the data-collecting research institute is residing
in the area.
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3. Practical Aspects and Field Procedures
3.1 Definition of some Fundamental Concepts

Practical experience shows that during the data collection stage in the field,
theoretically clear-cut concepts like a household or a compound often are a
source of confusion (Scott et al. 1980). Even the determination of the date of
birth can cause difficulties in a setting where only a very small fraction of the
population possesses a birth certificate or identity card. Therefore, a clear defi-
nition of these basic concepts is imperative.

A village or a community is an entity made up of human dwellings and consi-
dered as an administrative unit by the political administration.

A compound is a conglomeration of buildings surrounded or not by a fence. In
general, the inhabitants of a compound are bound by family ties and a head of
compound can be defined. However, compounds can also be only spatially
grouped buildings, inhabited by several households that are not otherwise lin-
ked together.

The household is the basic socio-economic unit within which the various mem-
bers are related. Generally, household members live together in houses or
compounds, share their resources, and jointly satisfy their needs under the aut-
hority of a household head. The members of a household set up a social group
with which the individual identifies itself. Usually, household members are
bound through family ties, this needn’t be always the case, though (for a detai-
led discussion of the definition of a household see Bender 1967; Casley, Lury
1981).

Two types of households can be distinguished: the ordinary household and the
institutional household. An ordinary household usually consists of a husband,
his wife (or his wives in the case of a polygamous household), their children if
they live together with their parents, and their parents or other relatives who
live with them. Servants of a household are treated as household members if
they don’t form a household of their own, according to the rules set out above,
and if they sleep and take their meals in the household they are working for.
Moreover, in SSA it is very common that foster children belong to the house-
hold.

An institutional household consists of a group of people living together under
special conditions. Generally they don’t belong to the same family, but they
use the same installations which an institution places at their disposal to provi-
de for their essential needs (housing,food, etc.);examples in case are monaste-
ries, boarding schools, or missions. However, in such institutions, one will pro-
bably find individuals who live autonomously and separately from the institu-
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tional household, and who maintain familial ties. These individuals constitute
an ordinary household and are surveyed as such.

The date of birth was determined either based on birth certificates (only in a
relatively small number of cases), or through comparison with persons of a si-
milar age, where a birth certificate was available, or using a “local events
calendar” which incorporates seasonal landmarks, feasts, political events, and
village events (e.g. initiation rites, death of a village headman, famines, etc.)
Moreover, a variable for the level of precision is recorded in the data base. The
variable takes on a D if day, month and year are known, a M if month and year
are known, and a Y if only the year is known or at least estimated.

3.2 Selection, Training, and Supervision of the Interviewers

Proficient interviewers are a prerequisite for the successful collection of
any survey (Casley, Lurey 1981). They are the intermediary between the re-
spondents and the designers and analysts of the survey. The interviewers do
not only need cognitive skills to be able to understand the survey objective
and the questionnaire. They also have to be sociable, trustworthy and familiar
with the cultural setting in which the survey takes place. Preferably, they
should speak the respective local language of the respondents. At least they
have to speak the “lingua franca” of the region (in our case Dioulla) if there
exists one.

For the NHDHS, all interviewers received one week of training, directly
before the first wave of the survey was launched. A detailed interviewer
manual was compiled that describes the objectives of the survey, and the role
and the tasks of the interviewers. It also provides some methodological in-
formation and a comprehensive explanation of the structure and the contents
of the questionnaire and on how to fill it out. Every interviewer was required
to read the manual and to keep it as a source of reference during the field
work.

Moreover, supervisors accompanied the interviewers during the survey in the
field. Interviewers were requested to contact them throughout the data collec-
tion period if they had any questions. Since the survey started in the rural area,
the interviewers stayed together overnight in the survey villages allowing
them to discuss any occurring problems with the supervisors and with each ot-
her. The supervisors were permanent staff members of the CRSN. All of them
held a university degree. Since they were involved in the development of the
questionnaire and already have gained experience with other surveys under-
taken by the CRSN, they could serve as a competent backup for the intervie-
WerS.
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3.3 Pretest

Before the finalization of the questionnaire, a preliminary version was
field-tested. Such a pretest is a crucial step in the process of the questionnaire
development. It verifies whether the respondent’s answers really reveal what
the analysts had in mind while designing the questionnaire (Grosh, Munoz
1996). To collect different experiences with the questionnaire, ten trained in-
terviewers administered the questionnaire to 30 households outside of the stu-
dy region (to avoid that the same households might be part of the pretest and
subsequently also of the actual household survey).

The interviewers had to write a detailed report on potential problems and in-
consistencies, and whether the respondents could understand the questions
properly. Furthermore, we instructed the interviewers to specify if respon-
dents were giving answers that would only fit into the “Other-Categories”. Re-
peatedly given answers of this kind were added as pre-coded answers in the fi-
nal version of the questionnaire.

3.4 Sensitization of Respondents

In a typical survey, it is the interviewer who establishes the first contact with
the household. He is supposed to introduce himself, to explain the objectives
of the survey, clarify why the household has been chosen as a respondent hou-
sehold, and to try to create some confidence that the obtained information will
be dealt with confidentiality and not be used for tax purposes (Grosh, Munoz
1996). The interviewer has to fulfill a very difficult task here. He should try to
create a friendly and honest atmosphere that helps to reduce strategic bias and
dishonesty. At the same time, he should be authoritative enough to avoid
non-response and to get the respondent’s full attention during the whole inter-
view.

In reality this task might in fact prove to be too difficult for the interviewer to
accomplish. Furthermore, in a rural area of a developing country a sensitizati-
on at the level of the household appeared us to be culturally inappropriate.
Roughly 90 % of the population in the study area are illiterate. Important de-
cisions are often not taken at the level of the household but at community le-
vel. Therefore, we preferred a sensitization procedure that comprised several
phases:

In a first step, the authorities (local and province administration) were inform-
ed about the planned survey. Subsequently, right before the initial survey of
the NHDHS was launched, sensitization meetings were carried out — alto-
gether 36 meetings in the villages and 8 in Nouna. In the villages, a first get-to-
gether with the whole village population was arranged to explain the objecti-
ves of the survey and to select the respondent households. In a second meeting
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with the sampled households, the objectives of the survey were explained in
more detail, the questions that were going to be asked were clarified and the
households were asked for their cooperation. In Nouna, a first sensitization
meeting was organized including the political and religious leaders of Nouna
and the delegates of the seven town districts and the different churches and re-
ligious communities. A second gathering was conducted in the sectors to sam-
ple the households and to discuss the survey into more detail. Even if this sen-
sitization procedure implies much more effort than leaving the sensitization to
the interviewer, we believe that with respect to the data quality that can be ob-
tained, it is worthwhile doing it.

3.5 Quality Control

The best survey and questionnaire design is useless, if the collected data finally
contains a lot of errors. Therefore, different quality control procedures were
implemented at the various stages of the survey. During the field phase, the su-
pervisors checked all the questionnaires for completeness and consistency.
Generally, in all surveys of the CRSN, a random sample of 5-10 % of the
households is re-interviewed by a supervisor. On the one hand, this random
control procedure is able to detect errors in the questionnaires of the re-inter-
viewed households. On the other hand, it creates a subtle pressure on the in-
terviewers to work cautiously because they never know which interview will
be rechecked.

During data entry, a system of systematical, mutual control was implemented.
In a randomly varying sequence, one data entry clerk checked the work of the
other. In addition, the data entry routines contained a set of logical checks
which made it impossible to enter e.g. numerical code in alphabetical fields or
values that lied outside a pre-defined range. Further consistency checks inclu-
ded the verification of a part of the collected information through the compa-
rison with the DSS data.

3.6 Data Base

As mentioned above, there exists a close link between the data base of the
DSS and the data base of the NHDHS. Both data bases are written in
Microsoft Access. Instead of using a simple spread sheet, a relational data base
model was developed, storing the collected information in a set of tables that
can be regarded as separate entities with identifiers and attributes. To analyze
the data, the relevant tables have to be linked, using either the standard MS
Access query procedures or the programming language SQL (Structured
Query Language). The requested data can also be extracted from the Access
data base and converted to other data formats, like the Stata data file format,
plain ASCII or any other imaginable data format, using standard transfer soft-
ware, e.g. StatTransfer or DBMS Copy.
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4. Questionnaire

Sheatsley (1983) points out that “unlike sampling and data processing, ques-
tionnaire design is not a science or technology but remains an art.” There are
some principles for designing a high-quality questionnaire (Ainsworth, van
der Gaag 1988; Bradburn, Sudman 1991), but the variation of research que-
stions and the cultural and economic environment in which the survey is con-
ducted, make an intimate knowledge of the population under study an impor-
tant prerequisite for the development of the questionnaire.

Preferably, the questionnaire for a multi-topic survey such as the NHDHS
should be designed within a team of experts of different fields and adapted
specifically to the particular situation in the study area. The team that develo-
ped the NHDHS questionnaire included physicians, public health experts, de-
mographers, economists, anthropologists, and statisticians. Some of the contri-
butors originated from the study area, others had gained experience with sur-
veys in other regions of Africa. The content of the questionnaire was discussed
for several months in different teams. Nevertheless, a major workload and
overall responsibility for the content, the design, and the layout of the questi-
onnaire was carried by the author. An English translation of the full question-
naire is given in the Appendix.

4.1 General Remarks

Even if the design of a questionnaire “remains an art”,and as such an innovati-
ve and creative process, there are some common difficulties that have to be fa-
ced, and some rules of thumb that can be followed (Grosh, Glewwe 2000):

Choice of variables and choice of interview questions

Naturally, the first important issue in the development of a questionnaire is the
specification of the survey variables (Aday 1996). If one is only concerned
about the quantification of an already specified relationship, it is clear which
variables to choose. But if the relationship itself shall be uncovered, we have to
allow for some creativity in the assignment of potential determinants. The
omission of crucial variables might endanger the successful analysis of a speci-
fic problem. On the other hand, supplementary questions are costly — not only
in the sense of raising the pecuniary costs but also in raising the respondents
burden and fatigue and thus endangering the quality of the responses to the
other questions of the questionnaire.

To be able to select the survey variables, one needs to have a clear notion
about the research objectives (Peeters 1988), and a thorough overview of the
literature of the respective field (Sheatsley 1983). Preferably, the potential
analyst(s) of the survey should be included in the development of the ques-
tionnaire to prevent that the selection of variables is done on the basis of com-
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mon sense alone. Knowing the state of the art of the literature prevents the
omission of key variables and points to further variables of interest.

Another difficulty that only arises in practice and not in theory, is the problem
of getting from the variable or the concept to the survey question. The most
prominent example in this context is “income”. Measuring income is much
more complex than simply asking “How much do you earn?” A whole series
of questions has to be asked and much accuracy has to be exercised on comple-
tely measuring the different sources of income with their respective time hori-
zon (annual, monthly, hourly) and the respective unit of reference (household
income, family income, or personal income).

Another concern are questions that potentially lead to non-response or unwil-
lingness to cooperate and respond truthfully. They should be avoided or if they
are indispensable, they should at least be asked in the most sensitive way pos-
sible.

Type of questionnaire

Itis not possible to use a self-administered questionnaire when most of the re-
spondents can’t read and write. In the NHDHS, we opted for an interview que-
stionnaire with structured, closed questions and pre-coded answers printed on
the questionnaire. Structured, closed questions help reducing the length of the
interview while still collecting as much information as possible. Pre-coded ans-
wers facilitate data entry. If the answers are not printed on the questionnaire, it
is possible that interviewers start avoiding the effort of always consulting the
code book, but develop their individual set of commonly used replies, finally
resulting in interviewer bias.

Additionally, we were concerned about a clear layout with unambiguous and
precise interviewer instructions. This helps in filling out the questionnaire and
consequently reduces interviewer errors, probable frustration of the intervie-
wers and the length of the interview (Grosh, Munoz 1996).

Sequence of questions

The order of questions should be logical both to the interviewer and to the re-
spondent to preserve their motivation and cooperation. The interview should
start with easy questions to develop a comfortable working atmosphere. Ho-
wever, the more difficult questions should be asked early enough before the
respondents get tired. Furthermore, punctuating the interview several times
by a change of topic maintains the respondents’ interest. The NHDHS there-
fore has four modules, the first one being a module that simply collects demo-
graphic characteristics, the second one contains the more delicate questions
on income and agricultural production, and the third and forth module are
highly structured ones that are designed to quickly assess epidemiological
data and data on the demand for health care.
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Wording of the questions, interviewer bias, and respondent bias

One of the fundamental principles of questionnaire design is simplicity of
language. The questions should be unambiguous and clear. Two possibilities of
how the questions are asked can be distinguished, both carrying their own po-
tential for bias:

To avoid interviewer bias, the questions can be asked in a standardized form
that leaves no scope for changes on the part of the interviewers. This stan-
dardization can reduce the variability created through the random variation of
wording each interviewer might introduce. It can be used if the questions are
simple enough and it is likely that all respondents will understand them. If this
is not the case, respondent bias is likely to occur. Since the respondents might
misunderstand the questions or interpret the question in their own way, even
more “noise” can be introduced (Bradburn, Sudman 1991).

In the setting of the NHDHS, where most respondents did not receive much
formal education, we directed the interviewers to explain the questions to the
respondents just as the respective situation required. They were instructed to
take care that the respondents fully understood what they were asked. We
wanted to ensure that the concept behind the question was uniformly under-
stood rather than asking a uniform question that might be understood in many
different ways.

Language of the questionnaire

To ensure that all ethnic groups encounter the same interview situation, ideal-
ly, the questions should be translated in every language spoken in the field
(Ainsworth, van der Gaag 1988). For logistic reasons we couldn’t translate the
questionnaire in all the local languages but had to resort to on-the-spot trans-
lation by the interviewer. There is a lingua franca that most respondent house-
holds understand (Dioulla), nevertheless we tried to always select intervie-
wers that were capable of the respective local language. Additionally, a few
parts of the questionnaire, for example the list of diseases, are available in Di-
oulla.

Design of responses and response alternatives

A general rule is that pre-coded answers should be comprehensive and mutu-
ally exclusive. Moreover, “Don’t know” and “Other” categories are usually re-
commended (Schwarz, Hippler 1991) to avoid item non-response. We trained
interviewers to use these categories only when really necessary and not becau-
se respondents (or interviewers) were too lazy to make an effort. Another pro-
blem one should be aware of, is that the order of response alternatives can in-
fluence the respondent’s answer (Schwarz, Hippler 1991). Finally, whenever
recall periods were used (for example “assessment of money income of the
last month”), they were designed to be as short as possible and as long as ne-
cessary (Deaton 1997).
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Respondent rules

During the data collection in the field, it is tempting for the interviewers to let
somebody else give the answers for a household member who is currently not
at home. To avoid this, respondent rules were set out. Each adult had to re-
spond to questions concerning himself. The best-informed parent or care-
taker (usually the mother) was asked to respond for children and the best-
informed adult(s) (usually the woman or women responsible for cooking) was
inquired on questions related to food consumption and nutrition.

Recall periods

A difficult trade-off has to be solved here. On the one hand, it is tempting to
measure the whole period under investigation to get all the analytically rele-
vant information. On the other hand, extended recall periods potentially in-
troduce bias, since the respondents only remember salient and recent events.
Therefore, two recall periods have been used in the NHDHS: the last month
and the five months preceding the last month. Like this, the whole six months
between two survey waves are covered. Nevertheless, the responses to the last
month are most probably more accurate. The quality of the information on the
longer recall period still has to be verified.

4.2 Main Questionnaire

The main questionnaire of the NHDHS serves as the starting point of the in-
terview. It identifies the respondent’s household and contains the household
roster. It comprises the following four sections:

L Identification of the household

The first page of the NHDHS questionnaire serves the identification of the
household. Since the DSS data base already contains information on every
household of the NHDHS, some fields (like the household ID and the village
name) are already filled out when the questionnaire is printed. Other fields
serve control or administrative purposes, €.g. the supervisor signs the questi-
onnaire after having checked for consistency.

The field Sample indicates if a household is part of the ordinary sample of the
household panel that was selected at the beginning of the survey or if it might
belong to an extra survey for other purposes. One example is a planned project
where parts of the NHDHS questionnaire shall be administered to households
where a death occurred to be able to analyze both the potential determinants
of mortality and the short and long term consequences of mortality.

II. Household roster

The household roster contains a complete list of all household members as re-
corded during the last Vital Events Registration (VER). The information on
rank, name, individual identification number, kinship, sex, date of birth, ethnic
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group, religion, education level, marital status, and occupation is printed out
with the questionnaire. The rank is a serial number that each recorded house-
hold member got during his first interview to facilitate — together with his
name - his identification across the different pages of the questionnaire.

For kinship, two columns are reserved, in order to try to represent the whole
kinship pattern. The first column records the parental relationship, and the se-
cond column displays to whom this relationship exists, e.g. brother of individu-
al possessing rank 1 (usually the household head) or son of individual with
rank 3 (for example the second wife of the household head). In the first place,
kinship is recorded in relation to the household head (mother, brother, or wife
of the household head). But children are related to their mother, which for ex-
ample allows to keep track of the education of the mother, a variable that is of-
ten used in the analysis of specific research questions (e.g. estimation of a
health production function).

Extra lines are added to write down the respective information for new house-
hold members who eventually entered the household since the last VER. Du-
ring data entry, this information will be updated in the data base of the DSS.
Furthermore, also to update the DSS data base, the household member’s State
of residence is recorded, and if the household member died since the last VER.
As state of residence, two alternatives are possible: a household member can
be either resident or absent. An individual is absent if he is a household mem-
ber by definition (see paragraph 3.1), but was absent the night before the sur-
vey interview. Otherwise, he is resident.

Additional to the information concerning the DSS, the household roster col-
lects all information that can easily be recorded within such a framework: in-
formation on analphabetism, tobacco consumption, appreciation of one’s own
health state in general and three filter questions that are asked to select those
individuals eligible for the morbidity module.

III. Housing

The objective of this section is to provide information on the household’s hou-
sing. To some extent this reflects the well-being of the household. Moreover, it
can serve as an indicator (or part of an indicator) for the household’s hygienic
situation and the density of the household’s living arrangements. These factors
can be possible risk factors for the health status of the household members,
and should be assessed as such.

1V. Water and sanitation

The questions of this section represent (together with the section on housing)
the hygienic situation of the household. Since hygiene cannot be measured on
a cardinal, continuous scale, measurement alternatives have to be developed:
One measure could be an indicator comprising different aspects of hygiene,
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e.g. food, housing, water and sanitation. Another alternative could be an ex-
pert rating (preferably one and the same expert rates the hygienic situation of
all households on a scale).

The NHDHS offers the opportunity to employ both measures and to evaluate
them against each other. Since for logistic and cost reasons it was not possible
to have a totally consistent expert rating, we resorted to interviewer judge-
ments on a five-point Likert scale. To ascertain a certain level of consistency,
rating criteria were discussed and example households were evaluated as part
of the training of the interviewers.

4.3 Socio-Economic Module

The relationship between health and wealth plays a prominent role in the
health economics literature (e.g. Duncan, Strauss 1997; Smith 1999). The same
holds for the relationship between nutritional status and health (e.g. Alder-
man, Garcia 1993; Lee et al. 1997). The socio-economic module gathers data
on assets, income, expenditures and the nutritional situation of the household.
It comprises the following four sections:

L. Assets of the household

Section I tries to measure the wealth of the households of the study populati-
on. As opposed to the household’s revenue, which refers to a recurring stream
of income, wealth in this narrower sense reflects the asset situation, originating
from past savings, inheritance or gifts. In the Nouna area, firstly, people are
very poor and there are not many assets to consider, and secondly, since there
is not much to store, not many alternatives were developed how to store we-
alth. There is practically no banking system. Land doesn’t belong to individu-
als but to the traditional clan and can’t be sold nor rented.

In the rural area, buildings can neither be sold nor rented. In Nouna itself, hou-
ses can be rented or sold but there is no well-functioning market for realty. It
would have been very difficult to place a money value on buildings. Conse-
quently, we decided to not collect data on real estate as part of the household’s
asset situation.

The most common store of purchasing power in the study area of the NHDHS
is livestock. Domestic animals represent accumulated savings. And with re-
gard to livestock, property rights are well-defined. Every household member
can own animals and the best way to assess a household’s livestock is to ask
every household member separately what she or he possesses.

In addition to the information on livestock we collected information on dura-
ble goods (agricultural tools, transportation vehicles, etc.), since these are also
likely to represent the economic well-being of a household. The information
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on goods and animals can serve as components of a wealth indicator, supple-
mented by adequate information on the respective prices. Yet, we didn’t ask
the respondents to give a money value for their goods and livestock, since we,
firstly, expected that the respondents might not be able to give reliable
answers, and secondly, we believe that pricing each good and livestock would
increase the respondent’s burden excessively. Hence, when analyzing the data
we will have to assign market prices that were collected outside the NHDHS.

I1. Household revenue

Approximately 80 % of the study population lives from subsistence farming.
Agricultural production is the most important source of revenue. Since there
is only one annual harvest, the subsection on the agricultural production is ad-
ministered only in the December/January wave. In the study area, it is com-
mon that different household members cultivate their own piece of land and
thereby gain their own income. Thus, every household member above ten ye-
ars of age was asked to specify what he cultivated and in what quantity.

Typically, a big part of the agricultural production is directly consumed by the
household itself. But some is also used to generate cash income. Section 2.2 of
the questionnaire assesses money income through the sale of agricultural pro-
ducts. Two recall periods are used: the last month and the five months prece-
ding the last month. The responses to the last month are most probably more
accurate, but nevertheless the whole year is covered. The same principle for
recall periods is used to collect data on transfers and pensions and on other
money income (especially salaries and trade).

I11. Household expenditures

Household expenditures are surveyed simply by asking every economically
active household member, i.e. every household member above ten years of
age, if he spent money on any item of a list that is read to the respondents.
Again, two recall periods are used (see above). In the rural area, money expen-
ditures are so sporadic that it should be possible to remember them for a lon-
ger time. Besides, a longer recall period will also balance out big fluctuations in
the expenditure pattern, which are quite common in the area, e.g. because of
religious expenditures, expenditures for ceremonies (gifts for funerals, marria-
ges, and baptisms) or the purchase of fertilizer or seeds.

1V. Food and nutrition

When assessing nutritional status one preliminary remark is important. There
is a logical distinction between the assessment of the nutrient or dietary intake
and the assessment of the outcome (Gibson 1990). Nutritional input concerns
itself with the amount and quality of food eaten by the individual in question.
The crucial variable is the energy or calorie intake. By contrast, output varia-
bles are different anthropometric measures such as body weight, height, body
fat and muscle mass. In terms of output measures, a further distinction is made
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between measures of past, chronic malnutrition, such as stunting, and meas-
ures for current, acute malnutrition, such as wasting (Waterlow 1992).

In general, outcome variables measure nutritional status with respect to the
subject’s well-being. For instance, if the respondent displays a better Body
Mass Index (BMI), this usually indicates that the individual is well-nourished
(Shetty, James 1994). This need not necessarily be the case, though. A poor he-
alth can also lead to a low BMI even if the dietary intake is high (Martorell
1982). Diarrhea, for example, is a prominent case in point. There is a vast lite-
rature on the interdependent relationship of health and nutrition (e.g. Behr-
man, Deolalikar 1988; Tomkins, Watson 1989). To be able to isolate which va-
riable influences which, it is necessary to assess both input and outcome at the
same time. As outcome measure height and weight of all household members
are recorded in a separate anthropometric survey (see paragraph 4.6).

As far as the measurement of the dietary intake is concerned, two different di-
mensions of unsatisfactory food consumption have to be considered, namely
malnutrition (not the right food) and undernutrition (simply not enough
food), each having slightly different implications for health policy. Assessment
methods include the clinical examination of food composition. Unfortunately,
these methods are not feasible in our context, mainly for logistic reasons. An
alternative method is a food consumption survey. There is an extensive litera-
ture on how to conduct such surveys (e.g. Cameron, van Staveren 1988; FAO
1990; Thompson, Byers 1994). One of the major implications of this literature
is that measuring dietary intake is a demanding and complex task. Common
techniques are food recalls or food frequency tables. Usually these surveys are
implemented as single-topic surveys done by nutritionalists interested solely
in the nutritional situation of a population or specific high-risk subgroups of a
population.

The NHDHS tried to find an easy way to measure dietary intake without in-
creasing the respondent’s burden in a way that endangers the quality of the re-
sulting data set as a whole. In discussions with members of the CRSN we belie-
ve that we found a way to at least build categories of nutritional status. We de-
cided on a food frequency table. The data thus collected represents the nutri-
tional situation of the household as a whole, the intra-household allocation of
food is not assessed. Though this information would undoubtedly be very va-
luable, the extra effort that it would demand appears to be prohibitive.

4.4 Morbidity Module

To obtain a comprehensive overview of the burden of disease (BOD), the
morbidity module collects data on handicaps, and on chronic and acute disea-
ses. Additionally, the cause of the disease or handicap, and its duration and se-
verity are recorded. This information can be used as input in summary meas-
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ures of the BOD by cause, for example the YLD (for the technical basis of the
measurement of health outcomes in general see Dolan 2000, for the YLD in
particular see Murray 1996).

A question in the main questionnaire serves as a filter to identify the house-
hold members stating to have a health problem. Each health problem is recor-
ded separately in one line of the questionnaire and gets an identification num-
ber that helps to identify the health problem or illness episode later on in the
questionnaire. Since it is possible that one or more household members have
more than one health problem, several lines can be used for one and the same
individual.

An Inventory of Handicaps lists all household members who have one (or
more) of the handicaps given by a pre-coded list of handicaps. They are asked
what caused the handicap, how they got to know the cause of the handicap,and
the date, when the handicap started. Furthermore they have to give a judge-
ment about the limitations the handicap imposes on them on a pre-defined
scale:

6: needs assistance for eating and personal hygiene

5:  limitations in daily activities like preparing meals, house-keeping or loo-
king after live-stock

can’t work in the fields or do handicraft

3:  limitations in several domains like recreational activities, sports, educa-
tion, and reproduction

2:  limitations in one of the domains given above

no limitations at all.

This rating of functional impairment was inspired by the work on disability
weights as proposed by Murray (1994), as one possibility to reflect the severity
of a handicap. The question on the cause of the handicap is meant to allow to
calculate the BOD by cause, which permits to use the data for health policy
purposes. A paralysis, for example, can be caused by poliomyelitis or by a traf-
fic accident and has to be classified accordingly. The information on how the
respondent got to know the cause of the handicap serves as an indication on
the precision of the diagnosis. If it is obvious, as for example in the case of an
accident, the handicap can be classified without any doubt, but if the respon-
dent only presumes that for example his blindness was caused by onchocercia-
sis some caution might be indicated or extra information has to be collected.

A similar procedure is pursued while compiling the Inventory of Chronic
Diseases and the Inventory of Acute Diseases. For each disease episode, infor-
mation on the cause is collected and the duration and the severity of the health
problem is assessed. As a first approach to classify the severity of the disease —
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which can serve as a possible basis for the calculation of disability weights —
the respondent is asked to offer his or her personal assessment (ranked from
“very bad” to “not bad at all””). Individual judgements on such a 5-point Likert
scale have been commonly used for the evaluation of different health states
(McDowell, Newell 1987). The reliability and usefulness of this method has
still to be verified for our study. Another potential building block of the assess-
ment of the preferences over health states, which shall be reflected by disabili-
ty weights, is the rating of the functional impairment the disease has brought
about. For reasons of comparability, the same codes as for the inventory of
handicaps are used here.

Instead of simply asking the respondent how long he has been ill, the commen-
cing date and the date when the disease episode stopped are written down, to-
gether with a control question if the disease was over at the time of the inter-
view or not. This procedure seems advisable in order to increase the precision
of our measurements.

The diagnostic methodology used in the morbidity module requires special at-
tention. On the one hand, it is crucial for the presentation of the BOD by cause
which in turn has strong health policy implications, for example for priority
setting. On the other hand, it is very difficult to get a reliable diagnosis solely
with the instrument of a questionnaire. Nevertheless, in developing countries,
where resources in the health sector are low and at the same time not much
epidemiological information is available, questionnaires are a common diag-
nostic instrument, since they are both cheap and feasible (Barreto 1998). Vali-
dation studies of questionnaire screening methods draw an ambiguous picture
of their reliability and validity, though (Kalter 1992).

The diagnostic methodology of the NHDHS permits the diagnosis of the cau-
se of the health problem in three possible ways. First of all, the respondent is
asked to report by himself what disease he is suffering from. In the literature,
this method is called reported illness and has been used previously to measure
morbidity in the absence of further information (e.g. Iowa Persian Gulf Study
Group 1997; Curtis, Lawson 2000). To improve upon this approach, the re-
spondent is also asked how he came to know the cause of his health problem.
The answers to this question allow us to deduce the level of precision of the re-
ported illness. If, for example, he says, that he got a diagnosis from a health per-
sonnel, we might accept it as a clinical diagnosis, since it represents the clinical
standard of the area.

As a second diagnostic instrument, the respondent can report up to six of the
most striking symptoms that accompany his illness out of a pre-compiled list of
signs and symptoms. Diagnostic algorithms can then be used to detect the
disease with a certain level of reliability and validity, e.g. if somebody has
headache and fever and a stiff neck, then meningitis might be recorded as the
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diagnosis. A third approach, which can’t be used on the individual level,
though, is the redistribution of specific signs and symptoms using a priori in-
formation. For example, from all the fever cases in our study region, epidemio-
logical studies would hypothetically estimate that in comparable Sub-Saharan
regions approximately 60 % are malaria,20 % meningitis, 10 % influenza, etc.
Such a-priori information still has to be collected, though.

The shortcomings of this diagnostic methodology are obvious, albeit in the
context of the described situation in SSA with low health care resources and li-
mited epidemiological information, the proposed methodology seems to be a
feasible approach. In any case, the methodology is competitive to other ap-
proaches that have been used or described in the literature. Nevertheless, a va-
lidation study is in preparation and will be carried out in the course of the
NHDHS project.

As a further building block of the calculation of disability weights, in section 4
(Severity of Health Problem and how the Household Managed the Occurring
Difficulties) of the questionnaire some more questions on the severity of the
health problem are asked. On the one hand, they can be used to check and ba-
lance the individual severity judgements. For example, if a respondent had jud-
ged the disease to be not very bad, but later he would have stated that it had
threatened his life, some caution is warranted. On the other hand, the NHDHS
allows to calculate disability weights on the basis of different aspects: personal
severity judgements, functional impairment, interference on occupation and
work, obstacle for social interaction, and threat of life.

Furthermore, section 4 collects information on the household costs of illness.
To be able to understand to what extent illness is not only a burden to the indi-
vidual but also to the household, information is collected on the reduction of
household productivity because the sick person and other household mem-
bers who had to take care of him couldn’t work or go to school. In this manner,
the disease led to an impairment of the household’s investment in human capi-
tal formation (see Schultz 1999 on the relevance of health and education as in-
vestments in human capital and the lack of these factors as a major cause for
the slow growth in Africa). Moreover, coping strategies of the household are
examined: on the one hand, how the household coped with the transitory re-
duction of the household’s labor force and on the other hand, how induced ex-
penditures were dealt with (Sauerborn et al. 1996b). Since time loss is an im-
portant component of the household’s costs of illness (Sauerborn et al. 1995),
the section Helpers of the Sick Person collects more detailed information on
this issue.

In view of the fact that the Demand for Health Care plays a central role in
health economics as well as in health policy, the morbidity module contains an
elaborate section on this issue. For each health problem, information on three
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treatment episodes can be recorded per line. If the respondent reports more
than three treatment episodes per illness episode, naturally, the interviewer
can use further lines. With this simple structure, it is possible to keep track of
the possibility that one household member has several health problems which
themselves have several treatment episodes without using too many different
questionnaire sheets.

Furthermore, the possibility to link the specific disease, and the treatment and
the demand thereby initiated allows to analyze disease-specific demand and
treatment patterns. With the information thus collected, a variety of he-
alth-policy relevant questions can be answered. For example, the propensity to
visit a traditional healer instead of a modern health care facility might vary
across diseases. Last but not least, the expenditures and costs per treatment
and per illness episode are recorded. This includes not only the costs of the tre-
atment itself, but also transportation costs, time loss of the sick person and the
caretaker, and the costs of the daily living at the place of treatment if applica-
ble. Different treatment costs can thus be compared, and costs per specific
disease can be calculated.

4.5 Module on Preventive Health Care and General Health

In developing countries, often the demand for health care mainly comprises
acute, catastrophic care. In spite of this or one could also say particularly for
this reason, a separate module collects information on preventive health care,
such as vaccination, antenatal care and mother and child care. This module is
analogous to the section on demand for health care of the morbidity module.
Its aim is to get to know why individuals used preventive care, what kind of
preventive care they were using, and what costs were invoked. This informati-
on can be very useful for health planning and health policy both at the level of
the Nouna Health District and at a higher level in the ministry of health. Addi-
tionally, data on family planning are collected.

4.6 Anthropometric Module

As anthropometric measures weight and height are measured for each house-
hold member of the sample. For adults and children of two years or older the
stature is measured: the subject is standing on a platform and its height is mea-
sured using a stadiometer. For children below two years of age the recumbent
length is measured: the child is lying on its back and while applying gentle trac-
tion, the body length is measured using a wooden measuring board. The
weight is taken with appropriate scales, one for adults and children S years and
older and a more sensitive one for children below 5 years of age (Gibson
1990). The anthropometrists get a special training stressing the need for relia-
ble and valid measurements, which shall be obtained through the use of high-
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quality equipment, the perpetual readjustment of the scales and the accurate
work of the anthropometrists.

In order not to overburden households during the survey rounds, the anthro-
pometric module is carried out separately from the other modules. An anthro-
pometric team visits the villages included in the sample and measures all
household members of the household sample, using a list generated from the
data base of the DSS/NHDHS. The equipment can be carried to a central
place. The persons in question are asked to meet the anthropometrist there.
This procedure is much faster and more efficient than conducting the anthro-
pometric measurements during the household interviews. This would imply to
carry the equipment from household to household while increasing the length
of the interview and thus the respondents burden.

4.7 Additional Questions and Modules

The questionnaire described above will be the standard questionnaire of the
NHDHS and is suggested as a frame of reference for surveys pursuing similar
analytical objectives. It will not undergo major changes to guarantee compara-
bility over time — a necessary prerequisite for the implementation of longitudi-
nal studies. But apart from that, it is principally possible to include a few addi-
tional questions in one or more consecutive waves if a special topic is to be stu-
died either for academic or health policy reasons. In the case of the NHDHS,
for example, the wave in January 2001 included a module on the Willing-
ness-to-Pay for a benefit package of a community-based health insurance
scheme.

5. Conclusion and Outlook for Further Research

There exist a variety of data sets covering socio-economic data (Grosh, Glew-
we 1998), and an increasing number of epidemiological studies are implemen-
ted in Sub-Saharan Africa (INDEPTH 2002). But to our knowledge, the com-
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