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This thesis is based on studies in Butajira district in the south central part of Ethiopia and one study 
in the Ethio-Swedish Children's Hospital in Addis Ababa. The Butajira project has a continuous 
demographic surveillance system, established in 1987 in a sample of 10 communities with a total 
baseline population of about 30,000. The project includes the development and evaluation of a 
system for continuous registration of vital events and provides a baseline population and sampling 
frame for health related research activities. The thesis used different study designs within the 
surveillance system. A carriership study was undertaken to determine the potential bacterial 
respiratory pathogens among under-five children. A clinical study was done to investigate 
aetiological agents among young infants (below 3 months) with pneumonia, sepsis and meningitis 
in a hospital setting. Interview studies were carried out on mothers' perceptions of illness and 
practices in the care of children with acute respiratory infections. Within the surveillance system, 
patterns of under-five mortality were analysed. A nested case-referent design was applied to 
assess public health and behavioural determinants of mortality. A cohort study was performed 
among under-fives in three communities to estimate the magnitude of illness burden, particularly 
from ARI, as well as to assess determinants of ARI morbidity.
Among 1126 under-five children, 85% were found to harbour H. influenzae, 83% M. catarrhalis and 
90% S. pneumoniae in the nasopharynx. The hospital-based study isolated S. pneumoniae, 
Streptococcus group A, Salmonella group B, E. coli and H. influenzae in the age group below 3 months. 
The study of mothers' perceptions and practices, showed that mothers do know the symptoms of 
measles and whooping cough, while they do not recognize pneumonia as an illness entity and are 
not aware of fast breathing as an important sign of pneumonia.
The mortality studies showed a high infant and under-five mortality rate. ARI was responsible for 
one fifth of the under-five mortality and almost one third of the infant mortality rate. Cause of 
death in the case-referent study was determined using a validated verbal autopsy method. 
Breast-feeding and supplementary feeding were demonstrated to be strongly protective when 
controlling for parental and environmental determinants of mortality.
A one year prospective home surveillance study showed that illness was reported in 5.8% of 1,216 
person-years. ARI contributed half of this illness load and was particularly associated with 
parental factors. Among sanitation factors, the absence of piped water was an important 
determinant of morbidity. Among housing factors, the type of roof and lighting source for the 
house, and among parental factors, illiteracy of either parents and having a farmer as a father, were 
found to be independently associated with increased morbidity. Among health and behavioural 
factors, preterm delivery and lack of immunization were associated with increased morbidity.
The results of the studies of this thesis have been utilized to design an intervention case 
management package. The intervention study and evaluation of its impact is now on-going.
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"We are guilty of many errors and many faults, but our worst crime is 
abandoning the children, neglecting the fountain of life. Many of the things 
we need can wait. The child cannot."

Gabriela Mistral, nobel prize-winning poet from Chile.

To Zafera, Nadia, and Iman.
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A b st r a c t

This thesis is based on studies in Butajira district in the south central part of Ethiopia and one study 
in the Ethio-Swedish Children's Hospital in Addis Ababa. The Butajira project has a continuous 
demographic surveillance system, established in 1987 in a sample of 10 communities with a total 
baseline population of about 30,000. The project includes the development and evaluation of a 
system for continuous registration of vital events and provides a baseline population and sampling 
frame for health related research activities. The thesis used different study designs within the 
surveillance system. A carriership study was undertaken to determine the potential bacterial 
respiratory pathogens among under-five children. A clinical study was done to investigate 
aetiological agents among young infants (below 3 months) with pneumonia, sepsis and meningitis 
in a hospital setting. Interview studies were carried out on mothers' perceptions of illness and 
practices in the care of children with acute respiratory infections. Within the surveillance system, 
patterns of under-five mortality were analysed. A nested case-referent design was applied to 
assess public health and behavioural determinants of mortality. A cohort study was performed 
among under-fives in three communities to estimate the magnitude of illness burden, particularly 
from ARI, as well as to assess determinants of ARI morbidity.

Among 1126 under-five children, 85% were found to harbour H. influenzae, 83% M. catarrhalis and 
90% S. pneumoniae in the nasopharynx. The hospital-based study isolated S. pneumoniae, 
Streptococcus group A, Salmonella group B, E. coli and H. influenzae in the age group below 3 months. 
The study of mothers' perceptions and practices, showed that mothers do know the symptoms of 
measles and whooping cough, while they do not recognize pneumonia as an illness entity and are 
not aware of fast breathing as an important sign of pneumonia.

The mortality studies showed a high infant and under-five mortality rate. ARI was responsible for 
one fifth of the under-five mortality and almost one third of the infant mortality rate. Cause of 
death in the case-referent study was determined using a validated verbal autopsy method. 
Breast-feeding and supplementary feeding were demonstrated to be strongly protective when 
controlling for parental and environmental determinants of mortality.

A one year prospective home surveillance study showed that illness was reported in 5.8% of 1,216 
person-years. ARI contributed half of this illness load and was particularly associated with 
parental factors. Among sanitation factors, the absence of piped water was an important 
determinant of morbidity. Among housing factors, the type of roof and lighting source for the 
house, and among parental factors, illiteracy of either parents and having a farmer as a father, were 
found to be independently associated with increased morbidity. Among health and behavioural 
factors, preterm delivery and lack of immunization were associated with increased morbidity.

The results of the studies of this thesis have been utilized to design an intervention case 
management package. The intervention study and evaluation of its impact is now on-going.

Keyivords: Epidemiology, acute respiratory infections, morbidity, mortality, infants, under-five 
children, determinants, intervention
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D e f in it io n  o f  t e r m s

Aetiologic fraction 

Bias

Biological plausibility 

Biomass fuel 

Carriership

Case-referent (case-control) study

Child mortality rate 

Cohort study

Community Health Agents 

Cost-effectiveness

Cross-sectional study

Determinant

Disability-adjusted life years

Ethnic group

The proportion of all cases in the target population attributable to 

certain exposure.

Systematic error, for example, recall bias resulting from long recall 

periods.

The criterion that an observed, presumably or putatively causal 

association fits previously existing biological or medical knowledge.

Energy produced from burning organic materials like wood, leaves 

and cow dung.

Bacteria carried by healthy individuals.

A study that starts by identifying persons with the disease of 

interest, and subsequently selects as suitable controls persons 

without the disease.

A yearly mortality rate per KXX1 among children 1 -4 years.

Follow up of a designated group of people.

Lay health workers who had a short period of training on health.

The net gain in health or reduction in disease burden from a health 

intervention in relation to the cost.

A study that examines the prevalence of characteristics as they exist 

in a defined population at one particular time.

Any factor, whether event, characteristic, or other definable entity, 

that brings about change in a health condition, or other defined 

characteristic.

A unit used for measuring both the global burden of disease and the 

effectiveness of health interventions, as indicated by reductions in 

the disease burden. (It is calculated as the present value of the future 

years of disability-free life that are lost as the result of premature 

deaths or case of disability occurring in a particular year).

A social group characterized by a distinct social and cultural 

tradition, maintained within the group from generation to 

generation, a common history and origin, and a sense of 

identification with the group.

Ill



Feasibility study 

Illness

Incidence of ARI 

Infant mortality rate

Intervention study

Key informant

Multicentre study

Nested case-referent design

Odds

Odds ratio 

Prevalence of ARI

Relative risk

Risk factor

Surveillance

Preliminary study to determine practicability of a proposed health 

programme or procedure, or of a larger study.

Conditions or syndromes as defined by mothers or caretakers, in 

their particular cultural belief system as opposed to disease which 

refers to biomedically defined pathology.

Total number of ARI episodes per child per year.

The probability of dying of a newborn before the age of one year. It 

is also defined as the yearly rate of deaths in children less than one 

year old, the denominator being the number of live births in the 

same year.

An epidemiologic investigation designed to test a hypothesized 

cause and effect relationship by modifying a supposed causal factor 

in a population.

Any individual from whom information is requested because the 

individual is thought to be able to give general information beyond 

his/her own personal beliefs and behaviours.

A collaborative effort involving more than one centre in data 

collection.

A case- referent study in which cases and referents are drawn from 

the study base in a cohort study.

The probability of occurrence of an event relative to that of non

occurrence.

The ratio of two odds.

Total number of days of ARI illness per child per year. Prevalence of 

an individual symptom is the total number of days with a specified 

symptom of ARI per child per year.

The ratio of the risk of disease or death among the exposed to the 

risk among the unexposed; also called incidence rate ratio or risk 

ratio. An odds ratio may be a good estimate of the relative risk.

An aspect of personal behaviour or lifestyle, an environmental 

exposure, or inborn or inherited characteristic, which on the basis of 

epidemiologic evidence is known to be associated with health- 

related conditions considered important for prevention.

A survey system of data collection and data monitoring.
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Under-five mortality 

Validity

Probability of a newborn dying before attaining the age of 5 yeais.

The extent to which the study measures what it is intended to 

measure.

Note: most of the definitions were derived from JM Last "A Dictionaiy of Epidemiology", 2 ed. New York 
Oxford University Press, 1988.



Im p o r t a n t  a b b r e v ia t io n s

ALRI Acute Lower Respiratory Infections
ARI Acute Respiratory Infections
ATJRI (URTI) Acute Upper Respiratory Infections
BRHP Butajira Rural Health Project

CHA Community Health Agent
CSF Cerebrospinal Fluid
DALY's Disability Adjusted Life Years
EPI Expanded Programme on Immunization
ESTC Ethiopian Science and Technology Commission
GE (Gastro) Gastroenteritis
GNP Gross National Product
IMR Infant Mortality Rate
KAP Knowledge, Attitude and Practice
LBW Low Birth Weight
MIC Minimum Inhibitory Concentration
MOH Ministry of Health
ONCCP Office for the National Commission for Central Planning
OR Odd's Ratio

ORT Oral Rehydration Therapy
PA Peasant Association
RR Relative Risk /Rate Ratio
RSV Respiratory Syncytial Virus
SAREC Swedish Agency for Research Cooperation with Developing Countries

TBA Traditional Birth Attendant
UDA Urban Dwellers Association
UNICEF United Nations Children's Fund
WHO World Health Organization
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1. INTRODUCTION

1.1 Background about Ethiopia

Ethiopia ranks second only to Nigeria in population size among sub-Saharan Africa, the 

1991 estimate being 55 million (1). The size of the country is 1,229,000 km2. The central part 

of the country is mountainous while the periphery is generally lowland or desert. The 

climate in the highlands is temperate while that of the lowlands is tropical. Daily 

fluctuations in temperature are considerable compared to the annual fluctuations which 

are slight because of the country's proximity to the equator. The density of the population 

is 34 inhabitants per km2, even though the majority are concentrated in the highlands. 

According to the 1984 census, 82% of the population lived in areas at altitudes over 1,500 

metres and 37% above 2,200 m (2). There is considerable cultural and ethnic diversity, with 

more than 70 languages represented. The main ethnic groups are the Oromos, Amharas, 

Tigreans and Gurages. The main religions are Islam and Ethiopian Orthodox Christianity.

About 85% of the population live in rural areas (1). The literacy rate as reported in 1988 

was 62% (3). Communications are severely underdeveloped. Most people live by 

subsistence farming, growing mainly tef, an indigenous grain (Eragrostis abyssinica), 

sorghum, maize, wheat, barley, oats and legumes. The staple food in the central part of the 

country is "injera" which is usually made from tef. In the southern part of the country the 

staple food, "kocho", is made from the ensete plant (Ensete ventricosum). The country was 

hit by recurrent famine as a result of drought. Until recently the country suffered from a 

protracted war leading to the creation of a separate state (Eritrea). This war devastated the 

country and hindered development over the last 3 decades. The country gets its foreign 

currency by exporting coffee, hides and cattle. The GNP per capita is 120 US dollars a year, 

one of the lowest in the world (4).
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M ost people in Ethiopia live by subsistence fanning

1.2 Health in Ethiopia

The Ministry of Health (MOH) is the major provider of modem health services in Ethiopia. 

A national policy and strategy for development of health services was not formulated until 

1963 when the second Five-Year Development Plan was launched (2). A Ten-Year 

Perspective Plan established in 1984 (5) was to be realized by emphasizing community 

participation, intersectoral collaboration, the gradual integration of vertical programs and 

specialized institutions, the delivery of essential health care at a cost affordable to the 

community, and the development of a six-tiered system with levels of increasing technical 

complexity to facilitate management, referral, support, and training (6). However, these 

objectives never materialized. The six-tiered national health care system consists of (from 

bottom) community health services (health posts), health stations (clinics), health centres, 

district hospitals, regional hospitals, and central referral and teaching hospitals.

There are a total of 89 hospitals, 160 health centres and 2,292 health stations (1,2). Most of 

the hospitals are concentrated in the cities. The health service coverage is estimated to be
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Introduction 3

about 45% (7). There are 1,658 medical doctors in the country giving a ratio of 1:30,000. In 

1991, The MOH reported a total of 12,106 hospital beds which meant an average number 

of 4,000 persons per hospital bed(l,2). There were 377 pharmacists and 283 pharmacy 

technicians, 238 X-ray technicians, 389 sanitarians, 10,045 health assistants and 11,788 

community health agents (CHA) and 10,324 trained traditional birth attendants (TBAs) in 

1990/91 (1,2).

Data on health services utilization from the MOH are incomplete. Community health 

surveys carried out in the 80s agree that traditional medicine is used by most people in 

rural areas and that many patients bypass the lower level health services mainly because 

of their low quality, lack of drugs and an effective referral system; that strong geographic, 

economic, social, and ethnic barriers persist between patients and health services; and that 

many poor people fail to obtain any care at all. Even though it was noted that utilization 

improved over the years, most facilities in rural areas continue to be underutilized. In 1975, 

each health center reported about 20,000 outpatients or 80 visits/day. Ten years later, the 

average health centre served 99 patients/day, far below the anticipated 45-50 

patients/practitioner/day (8). Even though the development of health services in Ethiopia 

since the revolution has been relatively rapid, particularly in rural areas, it was 

increasingly being hampered by economic and political problems. Poverty, shortages of 

resources, and underutilization of primary care services have worsened, making it 

unlikely that the 10-year perspective plan would be realised.

In Ethiopia, as in other developing countries, adequate and reliable health information is 

lacking. There is no systematically organized registration of vital events. Population-based 

studies are rarely carried out. Examples of such studies are a Rural Health Survey (9) and 

the ongoing demographic surveillance in the Butajira Rural Health Project (BRHP) (10). 

Most of the studies of this thesis were done within the latter. Studies from admissions to a 

children's hospital in Addis showed that the five major causes of death were neonatal 

disorders, malnutrition, pneumonia, meningitis and measles (11). The top ten causes of 

hospital admissions reported to the MOH in 1989-1991 for children below 15 years of age 

were tuberculosis, pneumonia, malaria, diarrhoea, accidents, marasmus, kwashiorkor, 

meningitis, skin infections and fever of unknown origin (12).
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1.3 The Butajira study area

Butajira is situated in the south central part of the countiy on the eastern side of the 

Gurage chain of mountains. Two all-weather roads connect Butajira with Addis Ababa, 

the shorter but rougher road being a journey of 130 km. The small town of Butajira used to 

be a communication centre for traders coming from southern Ethiopia to the north, 

especially Addis Ababa and further to the Arab world, and now it is the trade centre and 

the seat of the district administration. It is famous for having a number of traders who 

have small businesses in the Markato area of Addis Ababa. In fact some farmers do half 

year trading in Addis Ababa and half year farming in their villages, thus the economic 

level of some farmers of this district is generally higher than in most places in the country. 

The estimated population of the district is 250,000 and of Butajira town 22,000 (1). The 

town dwellers are generally government clerks, administrators, teachers, health workers, 

shopkeepers etc. There is a small post office and a telecommunication office in the town.

Road connecting Addis Ababa zuith the study area
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Introduction 5

The Butajira district is situated at altitudes ranging from 1500 to 2300 metres above sea 

level. Traditional divisions of places according to altitude have implications in terms of life 

style, vegetation, crops, and disease patterns. They include "kola", meaning lowland 

generally below 2000 metres, and "dega", meaning highland generally above 2000 metres. 

People living in "kola" areas are said to have a shorter life period, to be more commonly 

attacked by diseases (especially malaria, tuberculosis and anaemia) and to eat food 

generally made of maize or sorghum. These divisions also exist in many parts of central 

Ethiopia.

Road to Addis

Road to  Zway

Dirama

«  Hobe

Butajira Mjarda

e s k a n ^

r^SRftari tn Hnccann
Wurib

Yeteker
N Road to H ossana

0 2 4  6  8  1 0  km

Red S ea

S udan

Ethiopia
Djibouti

A ddis A b a b a

o
B u ta jir a

Som alia

0 200 400 km

Figure 1.1. Map of Ethiopia and Butajira district indicating the ten selected study areas.

The ethnic group in this region are the Gurages, who have further divisions into minor 

groups: Meskan, Marako, Siiti, and Sodo. The Gurages are said to have migrated from the 

north, a place called "Gura" in the region of Akale Guzai in Eritrea, in the 12th century 

even though some said they came before the birth of Christ. The reason for this mass 

movement is said to be related to famine; some relate it to war. The language of the 

Gurages is semitic and is related to Tigrigna and Amharic. Further subdivisions into 

smaller groups gave different dialects as a result of much mixing. The main religion of the
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Gurages is Islam, but quite a high number are Christians. The names of the various 

subgroups and villages generally come from names of prominent people in the history of 

these people. The Meskan tribe, the predominant subgroup in Butajira district, got its 

name because the people believe in the "Meskel Yesus church", thus the name "Meskan".

The people in Butajira district live by farming, trading and cattle grazing. Many people do 

both farming and petty trading. Farming is based on the traditional ploughing system 

using oxen. The staple food for Gurages is "kocho" which is made from "ensete". Ensete, 

produced mainly in the highlands, is a multi-purpose plant. The root is used to produce 

the food. The fibres from the leaves are used for producing containers, ropes and materials 

for building houses etc. Kocho contains basically carbohydrates. It is usually eaten with 

butter and cabbage. Children who are marginally fed and put exclusively on kocho tend to 

develop kwashiorkor. Kocho, however, is popular because it is drought resistant and can 

be stored for several years.

Rural houses are traditional round huts made of wood and plastered with clay, with 

thatched roofs, often with no or rather small windows. Only 4% of the houses were roofed 

with corrugated iron sheets in the rural areas. Usually there is only one room that is used 

for cooking food, where all household members sleep, and where the cattle, sheep and 

goats are kept at night. Water is generally obtained either from rivers or dug wells even 

though more recently some villages are getting their water from standpipes. The use of 

biomass fuel for cooking is universal. There is electricity in Butajira town for lighting but 

few people use it for cooking.

The people in Butajira are generally young. The age and sex distribution of the project 

study baseline population corresponding closely to the usual pattern of population 

pyramids in developing countries (13,14,15). The literacy rate within the study base 

population is 24%, lower than the reported national rate which is 62% (3). It was 32% for 

males and 17% for females. Sex-differences were most marked in the age groups 20-29 

years. Literacy rates varied from 52% in Butajira town to almost zero in the most remote 

areas. There is one high school for the district and elementary schools are available for 

individual or groups of Peasant Associations (PAs).
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Children are the majority in each family

Mothers of Butajira, as in many parts of the country, have traditional concepts of disease 

causation in spite of health education in schools and through mass media. They look at 

illnesses as results of evil spirits. The evil eye, the ”bird of the sky" or Allah's will are 

common explanations for occurrence of disease in children. Some common conditions like 

malnutrition are not perceived as illnesses by mothers, who, therefore, do not seek care. 

Local terms of illness may not be congruent with terms for disease or symptoms as known 

by a health worker. Community perception of illness can delay health care seeking for 

many diseases. For example children suspected to be developing measles will be kept at 

home, usually in the dark to protect them from "mich" (literally being hit) or "tilla” (literally 

shadow) or "buda” (evil eye) until the rash comes out. The child will be suffering from 

fever, dehydration and severe malnutrition without adequate treatment, often leading to 

fatal complications.

Many mothers may bring a child with measles to a health facility just to confirm the 

diagnosis. In spite of local traditions there are a number of Gurage sayings that support the 

idea of seeking modem health care. The following Gurage saying is a good example:
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In English: "J lost my only child because I took him to the traditional healer
("wogesha ”) who cut his throat and caused his death  ”

This saying emanates from the traditional way of managing suspected throat infections in 

which mothers take their children to a traditional healer ("wogesha”) who cuts the uvula or 

scratches the tonsils with fingernails in unsterile circumstances, which may result in 

deaths due to sepsis, lung infections and even tetanus. However, there are still good bases 

in the culture of the Gurages that could be exploited and used to increase health 

awareness among the Butajira people and involve them in the improvement of health 

facilities and health care development programmes.

Butajira district has one health centre (in Butajira town) and two health stations for a 

quarter of a million people. Even though recently the staffing of the health centre has been 

improving, there are still resource constraints in terms of drug supply, reagents etc. There 

are now three physicians, 8 nurses, 6 health assistants, one sanitarian and 4 laboratory 

technicians. There are two hospitals located 120 and 140 km south and west of the town 

respectively outside the district, to which patients could be referred. But obviously many 

of the Butajira people cannot afford to pay the transport for such a long distance. Actually, 

for those living in remote areas, even the health centre is too far. There are five drug shops 

and a traditional medicine shop in Butajira town which are basically used by the town 

people. The overall utilization of health clinics for those with reported illness was 31% (84). 

In Butajira town, 73% had utilized health care units as compared to less than 30% in the 

rural areas. Antenatal and maternal care were utilized by 66% in the town compared to 

18% by the rural areas.

Communications and transport to facilities are very limited. To come to the market, most 

farmers must walk to the town more than two hours. Some use the few trucks that are
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available and usually dangerously crowded. The number of farmers who own radios or 

listen to radios is limited. Communications from the outside usually reach the rural people 

through individuals originating from the same village who have got education or who 

trade in small towns or in Addis Ababa. The Gurages, however, have a strong traditional 

system of communication. The clans and the subclans gather for various reasons usually to 

solve conflicts between individuals or groups on issues of land, cattle etc. People also 

gather for weddings, death ceremonies and markets. People exchange news and views 

during those occasions. Such gatherings are usually joined by relatives who are working 

outside the village in government offices or trading and are likely to instill new ideas.

Butajira open market held once weekly

Among a large number of alternative places closer to the capital than Butajira, the study 

group chose Butajira as a study area for reasons that were more than coincidental. In the 

early 1980s, the Faculty of Medicine of Addis Ababa University decided to change the area 

for community health rural attachment of final year medical students from Lekempt in 

western Ethiopia to Zwai in the Rift Valley area. Students were made to practise health 

facility supervision in the various districts around Zwai. During these supervision
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occasions, Butajira was noticed to have the combinational features of highland versus 

lowland, of harmoniously living multiple ethnic sub-groups, representation of the two 

common religions in the country and a health centre that seemed then to have popularity 

and acceptance by the people. Thus the preparations to establish the study base in Butajira 

started as early as 1986.

1.4 Point of departure for the ARI studies

Experience within the BRHP proved that the Butajira people are open to new ideas and 

cooperative in health studies. Thus, once the surveillance system was established in 1987, 

several studies were carried out. It was shown that the crude death rate was 16.4 per 1000 

population.Twenty six percent of the deaths were infant deaths and 24% were child deaths 

(10). The age-specific mortality pattem displayed the well-known U -shaped curve. The 

infant mortality rate was 109/1000 live-births (120 for boys and 98 for girls). The rate of 

dying between 1-4 years was 36.0/1000 children per year for the sexes combined. The 

cumulative under-five (0-4 years) mortality rate i.e. the probability of dying before the 

age of five years, was 210/1000 children (10).

As the aim of the surveillance system was to prepare a framework for health related 

research, a number of health studies were planned. With only 18% of the population being 

under-five, but more than 50% of deaths occurring in this age group, searching for 

determinants of mortality among these children seemed mandatory. Experiences from the 

Ethio-Swedish Children's Hospital in the 1970s as well as the finding of a high ARI 

childhood morbidity in the Kirkos study in Addis Ababa (16) influenced the group to 

concentrate on ARI in children within the BRHP. The team did an exploratory study to 

reflect on different types of paediatric services and showed that ARI was responsible for 

over 50% of the load of outpatients (17). As a paediatrician interested in infectious 

diseases, the author was brought to the picture of ARI studies within the BRHP at this 

stage. A series of ARI studies were developed ultimately aiming at preparing a locally 

modified prevention and management package for a neglected but very important 

childhood health problem.
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This thesis begins by reviewing what is known about ARI globally, the magnitude of the 

problem, its determinants, its microbiological agents, the recent approaches to 

management and control of ARI, what is known about ARI in Ethiopia and what is 

needed in terms of intervention and research. This is the background against which the 

studies were carried out. In the subsequent sections on methodology, results and 

discussion, the magnitude of the problems are addressed first, followed by determinants 

of ARI and ARI mortality, microbiological etiology, mothers’ perceptions about the care of 

children with ARI and finally the implications for intervention.



12

2. EPIDEMIOLOGY OF ACUTE RESPIRATORY INFECTIONS

2.1 Impact of ARI on global mortality and morbidity in children

In industrialized countries, during the last hundred years, the decline of mortality due to 

acute respiratory infections (ARI) has been dramatic (18). At high levels of mortality, such 

as in XDCth century Europe, diseases due to ARI reduced life expectancy by 7.5 years, more 

than all other infectious diseases (4.8 years) including diarrhoeal diseases (2.9 years). 

Among infants and children, ARI was the top cause of death outside the neonatal period. 

When life expectancy was below 45 years, 25% of all deaths in the age group 0-4 years 

were due to ARI, compared to only 4% when life expectancy increased to 70 years. Thus, 

ARI mortality has been declining steadily with improving living conditions in developed 

countries, a decline that has been enhanced since the 1950s when antibiotics became 

available. Perhaps the best way to estimate the current burden of ARI in developing 

countries is to compare ARI mortality to the lowest values recorded in developed 

countries. This would indicate the number of deaths that could be averted if 

improvements could be made in living conditions and health service coverage including 

availability of antibiotics. Such a comparison and the high values of ARI mortality found 

in many developing countries indicate that more efforts should be made to control ARI 

(18).

In developing countries every 7 seconds a child under five years of age dies because of 

ARI, usually pneumonia (19). Of the 12.9 million deaths in children under-five that 

occurred in 1990, some 4.3 million were attributed to ARI (20), accounting for 33% of all 

deaths in childhood and the overwhelming majority occurring in developing countries. 

Other data show that ARI is also the leading contributor to the loss of disability-adjusted 

life years (DALYs) in children under five years of age (4), taking into account the serious 

chronic sequelae of pneumonia and otitis media, the leading preventable cause of 

deafness.

However, recognition of pneumonia and other ARI as an important public health problem 

in developing countries is recent, the earliest documentation being in the early 1960s (21).
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Part of the high death toll seen in developed countries in the XlXth century could be 

explained by the simple fact that antibiotics were not available. The large difference in 

ARI-related childhood mortality between developed and developing countries is 

progressively increasing mainly because the number of child deaths in the developed 

countries is being lowered faster than in the developing countries (22). The high ARI- 

related mortality in developing countries seen at a time when antibiotics are available 

should not persist until socio-economic development is achieved. The problem should be 

tackled by increasing understanding of the impact of environmental, social and health 

factors on ARI mortality and by instituting long and short term locally effective, 

appropriate, community-specific control methods.

In addition to mortality studies, evaluations of the magnitude and patterns of morbidity 

underlying mortality are necessary to assess the health needs of children in a social, 

economic, and health services context. Statistical information about the incidence of ARI in 

the general population is scarce, since most respiratory infections are not listed among the 

diseases that must be notified to health statistics departments. The limited data from 

community-based longitudinal studies indicate that they are very common. On average, a 

child seen in urban slum areas has from five to eight episodes of respiratory disease 

annually during the first five years of life. It has been found that the same incidence range 

was observed in towns of Costa Rica (23), Ethiopia (16), Kenya (24) and India (25), as in 

towns of the United States (26,27). The available data suggest that even the mean duration 

varies little, around seven to nine days with one or more respiratory symptoms per 

episode. The difference in disease experience seems to lie in the incidence and severity of 

acute lower respiratory infections, in particular pneumonia (22).

2.2 Risk factors in ARI

Mortality from ARI declined in Europe and North America in the first half of the century 

before any specific preventive or therapeutic interventions were introduced. This is 

probably due to the gradual improvement in socio-economic conditions. Surveys in the 

industrialized countries have shown that exposure to adverse social conditions increases 

the probability of acute lower respiratory infections in early childhood. The standard of 

living in rural and periurban areas of developing countries is associated with host and
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environmental factors which may increase the risks of severe respiratory infections in 

children (28).

The birth weight of an infant is said to be the most important determinant of its chances of 

survival and healthy growth and development (29). It has, indeed, been used as an 

indicator of social development (30). Low birth weight (LBW) prevalence is high in 

developing countries, 20-40% versus 5-7% in developed countries and is frequently not 

due to prematurity but foetal growth retardation. It was reported that LBW infants had 

higher IMR and that pneumonia was the commonest cause of death from infection among 

LBW infants (31).

Infection and disease impair the nutrition process. When food is scarce, malnutrition is 

aggravated and the undernourished are more susceptible to infection. Thus a vicious circle 

is formed with infection affecting food intake and protein metabolism (32-36) and 

malnutrition acting as risk factor to infection (37-38). It has been estimated that some 40% 

of the total childhood population in the developing world is suffering from malnutrition, 

the major forms being protein-energy malnutrition, hypovitaminosis A, anaemia and 

rickets (22). It has been suggested that malnourished children tend to have more frequent 

and prolonged episodes of ARI. Studies in developing countries indicate that breast

feeding protects against severe respiratory infections (39-40). Studies in the developed 

world also show the protective effect of human milk. In a suburban area of London, the 

annual incidence of bronchitis and pneumonia was significantly lower in infants who 

were breast-fed than in those who were formula-fed (41). In a case control study in 

Newcastle-upon-Tyne, England, breast-feeding appeared to halve the risk of admission 

to hospital with respiratory syncytial virus infection in children 0-5  months of age (42).

Of nutrient deficiencies that may contribute to risk of infections in childhood, 

hypovitaminosis A is the most studied. It has been reported that the intestinal absorption 

of vitamin A in children with ARI or diarrhoea is significantly lower than that of normal 

children (43), that vitamin A is important in maintaining the integrity of mucosal surfaces 

(44), as well as in ensuring competent cell-mediated immune responses (45) suggesting its 

potential protective effect against ARI. Vitamin A supplementation reduced measles 

morbidity, in particular pneumonia morbidity following measles, by as much as 61-82% 

using the WHO-recommended dose (46). Others have shown that vitamin A deficiency is
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associated with a threefold increase in ARI morbidity (47-48). Vitamin A supplementation 

has been reported to reduce childhood ARI mortality (49) as well as ARI morbidity, even 

in well-nourished Australian children (50). A recently completed study in northern Ghana 

indicated no impact of vitamin A supplementation on the prevalence of childhood 

infections but showed a significant reduction in the "severity'’ of diarrhoea (51). Other 

studies suggested that vitamin A supplementation increased morbidity to a significant 

extent (52-55). A meta-analytical study showed an overall significant reduction in 

mortality based on 20 controlled studies but few data were available to draw conclusions 

about morbidity (56). The role of vitamin A supplementation as a preventive measure 

against ARI morbidity awaits further studies. Vitamin D deficiency rickets is another still 

common condition that is reported to be associated with increased morbidity especially 

due to ARI (57-59).

Large amounts of data have been collected on outdoor air pollution which is associated 

with urban combustion of fossil fuels. Conversely, little attention has been given to indoor 

air pollution in rural communities of the developing world where biomass fuel is the 

principal source of energy. Young children often stay close to their mothers during 

cooking, and important exposures to pollution from biomass fuels can occur at these 

times. Furthermore, at night, and during cold seasons in highland communities, families 

often spend many hours sleeping in heavily polluted rooms. In most countries using 

biomass fuels, the IMR and the incidence of pneumonia in young children is very high. 

The question has therefore arisen as to whether indoor air pollution is a major causal factor 

in childhood pneumonia. Studies have suggested this association, even though none of 

them were conclusive because of the design used in data collection (60-65). An 

epidemiological survey conducted in Papua New Guinea showed there was no significant 

adverse effect of indoor air pollution on the respiratory tract of school children living in the 

highlands (66). This study did not include young infants and the sample size was small. 

More studies are required before the full implication of indoor exposure to smoke particles 

is known and its effect on children's health is more precisely determined.
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In the tukuls the air is polluted from biomass fuel

2.3 Microbiological aetiology of ARI

Viruses are the predominant aetiological agents in ARI, especially URTI. The majority of 

these illnesses are benign and self-limiting. The most frequent non-bacterial agents of 

lower respiratory illnesses in infants and young children are respiratory syncytial virus 

(RSV), adenoviruses, parainfluenza and influenza A and B viruses. Some agents are more 

frequently associated with some clinical syndromes than others e.g. RSV with 

bronchiolitis. In an appreciable fraction of the cases, viral infection is the cause of severe 

disease which can end in death (67) or is complicated by bacterial superinfection. It is well 

known that secondary bacterial infection of the respiratory tract is the most frequent 

complication of influenza and measles infection, and is also recognized for rhinoviruses 

(68) and adenoviruses (69). The virus infections seem to act as suppressor of the normal 

respiratory antibacterial defence by impairing muco-ciliary clearance and altering the 

functions of neutrophils, alveolar macrophages and T-lymphocytes (68-69).
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Among the bacteria, Streptococcus pneumoniae, Haemophilus influenzae are the two 

commonest organisms. Among neonates, gram negative enteric bacilli most notably 

Escherchia coli and Streptococcus group B are said to be dominant in the developed world. 

The few studies done in developing countries do not show Streptococcus group B as an 

important pathogen in neonates (70-71).

Since pneumonia can be caused by a variety of organisms, the ideal approach to its 

management would be to identify the causative agent(s) in each individual case so that an 

appropriate antibiotic can be prescribed. However, an aetiological diagnosis of pneumonia 

is very difficult to establish in infants and young children because sputum is usually not 

available. A bacterial cause of pneumonia in young children can only be established by 

lung (or pleural fluid) aspiration or blood culture. Rapid immunological techniques such 

as enzyme-linked immunosorbent assay (ELISA), latex particle agglutination, or 

coagglutination do not yet perform adequately for reliable bacteriological diagnosis in 

children.

Blood cultures are positive in only a proportion of children with bacterial pneumonia. In 

recent hospital based studies in Bangladesh, Brazil, Pakistan, Papua New Guinea, and the 

Philippines, bacteria were isolated from the blood cultures of 17-27% of children with 

severe pneumonia (72-74). While cultures of lung aspirates yield a very low false-positive 

rate (a positive result is strong evidence of bacterial infection), lung puncture is an invasive 

procedure and there is a small risk of serious complications associated with its use. During 

the last 20 years it has been used in a number of studies in developing countries in 

children with pneumonia who had not received previous antibiotic treatment (73-75). 

When the results of these studies were pooled, bacteria were isolated from 453 (56%) of the 

808 children examined; they were found in at least 50% of the children in all but two small 

studies. In fact, a proportion of the negative results were probably false-negatives because 

of factors that mask the presence of bacteria. For example, the appropriate lung lesion may 

not be reached with the needle, the material collected may be scanty, or the laboratory 

methods may be inadequate to isolate all bacterial pathogens. With optimal methods, the 

proportion of positive cultures would probably have been higher than that reported. These 

studies also demonstrated that S. pneumoniae and H. influenzae were the most frequently 

isolated bacteria, being identified in 70 -  80% of the culture positive cases. Staphylococcus
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aureus caused a small proportion of pneumonias in untreated children, but a higher 

proportion when the children studied had already had antibiotic treatment, or had 

hospital rather than community-acquired pneumonia.

Clinical and radiological criteria are unreliable means of determining the etiology of 

childhood pneumonias. An aetiological agent can be established in less than one-quarter 

of children hospitalized with pneumonia in developed countries, despite full diagnostic 

facilities, and in an even smaller proportion of ambulatory cases. As a result of these 

diagnostic limitations, the institution of empirical antibiotic therapy for pneumonia is the 

commonly accepted practice worldwide. In developing countries, and especially in those 

with high infant mortality rates (IMR), as many as half of the pneumonia cases in children 

attending health services may be of bacterial origin. Because of the higher probability of 

bacterial pneumonia, there is an even stronger justification for the empirical use of 

antibiotics than in developed countries. The prevalence of bacterial infections may be 

favoured by malnutrition, insufficient coverage of immunization, low levels of education, 

poor hygienic habits, primitive sanitary conditions and lack of early health care or of any 

health care at all.

2.4 Approaches to ARI management and control

Health-care workers treating children in developing countries often have to make 

treatment decisions without the aid of confirmatory laboratory tests. To help in such 

decisions the World Health Organization has developed and promoted assessment and 

treatment algorithms based on clinical signs for several major childhood diseases (76), 

including ARI (77). The latter case management protocol aims at distinguishing cases of 

pneumonia from other cases of ARI and providing appropriate treatment. For simplicity 

and ease of training, the smallest number of criteria that is adequate to diagnose cases of 

pneumonia is used. In addition to recognition and treatment of pneumonia, the case 

management addresses home management issues extensively as well as health education 

to promote vaccination and early seeking of health care. It is to be noted that four of the six 

Expanded Programme on Immunization (EPI) target diseases i.e. measles, pertussis, 

diphtheria and tuberculosis relate to ARI.



Epidemiology of ARI 19

Almost all cases of pneumonia can be detected by simple clinical signs, without 

radiography or laboratory data. The pathognomonic value of a cluster of simple clinical 

signs for the diagnosis of pneumonia has been shown by studies in the Gambia (78), 

Lesotho (79), Papua New Guinea (80), and India (81). For example, fast breathing was 

found to be a better predictor of pneumonia than auscultatory findings (82). All these 

studies confirmed that fast breathing is a sensitive and specific indicator of the presence of 

pneumonia, and that observation of this sign can help to categorize children with cough 

into two groups with high and low probability of pneumonia. They have also provided 

detailed information on the sensitivities and specificities of different respiratory rate 

criteria in different age groups. The sensitivity of these clinical signs as observed by trained 

lay reporters in different settings versus clinical diagnosis by physicians may however 

need to be further evaluated.

Community based focused ethnographic studies of ARI in particular pneumonia, are 

needed to provide data on community beliefs about ARI in children, including their 

causes and treatment. There is a particular need for documentation of the terms, signs and 

symptoms by which families recognize illness that corresponds, in whole or in part, to 

clinically diagnosed pneumonia. Appropriate case management can avert most deaths 

from ARI, but only if families recognize signs of possible pneumonia and seek care 

promptly from a trained health worker. Identification of the factors that facilitate or 

constrain prompt seeking of care from a trained health worker is very much needed. In 

view of the cultural variability associated with maternal recognition and interpretation of 

signs and symptoms of pneumonia, a direct translation of these signs and symptoms into 

a local language may not always be appropriate. Thus, studies are needed to assess 

whether instructions given to mothers for care seeking are appropriate for mothers in a 

specific community. Other cultural characteristics and conditions that are likely to strongly 

influence community responses to ARI programme activities should also be identified.

Modules have been prepared by WHO's ARI control programme to teach physicians, 

nurses and auxiliary health workers on the case management based on the above 

principles. Thus a child aged 2 months to 5 years and who has any one of a set of "danger" 

signs, which include not able to drink, convulsions, abnormally sleepy or difficult to wake, 

stridor when calm and severe malnutrition, is classified as having very severe disease and
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referred to hospital. If the child does not have "danger" signs but has chest indrawing he is 

also referred. A child aged 2 to 12 months with a respiratory rate of more than 50 or aged 

above one year with a respiratory rate above 40 per minute without chest indrawing but 

presenting with a cough or difficult breathing is classified as a case of pneumonia and the 

child is treated with antibiotics for 5 days. Reassessment is done after 2 days. Home care 

advice is given.

2.5 ARI in the Ethiopian perspective

Information on the contribution of ARI to the high IMR and pre-school child mortality 

rate in Ethiopia is limited to hospital and a few community-based surveys. Diseases of 

the respiratory tract were the principal diagnoses in 11% of 3500 admissions to a children's 

hospital in Addis Ababa (11). Cases with pneumonia as the principal diagnosis constituted 

6% of admissions and accounted for 7% of the deaths. Measles was the principal diagnosis 

in 3% of the admissions with a case fatality rate of 28%. Among 21,853 ambulatory 

patients in the same hospital over a year, ARI was the principal health problem in 20% 

(83). In a report from a clinic serving a deprived area of Addis Ababa, ARI accounted for 

35% of the 25,000 annual child attendances (84). The scarce data available have come from 

urban communities. In the face of the fact that 85% of the population of Ethiopia is rural 

(1), it can be concluded that the problem of ARI in terms of morbidity or even mortality 

has not been sufficiently described to health planners.

In view of the large population and the large size of the country, the infrastructure for 

health services and health care is weak as well as underutilized. In a study conducted 

within the BRHP (85), it was shown that the prevalence of perceived illness was 15% 

during a recall period of 2 weeks and only one third of those who reported illness had 

visited a health unit. The study showed that people in Butajira town used the health 

service seven times as much as the peasant population emphasizing the inequities and 

discrepancies that also exist at district level for the limited services available. Similar 

results were reported in studies from the Rift valley (86), and from the eastern (87) and 

northern (88) parts of the country. Obviously the poor health services and the low 

utilization by the more vulnerable groups probably increase the risk of death from ARI 

and other diseases.
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The magnitude of the potential impact of nutritional factors on ARI outcome in Ethiopia is 

underscored by the observation that up to 50% of rural children are undernourished (89). 

The decline in breast-feeding in many communities (90) may have increased the 

seriousness of the ARI problem. Ethiopia was one of the nine countries which participated 

in the WHO collaborative breast-feeding survey conducted in 1976-77. This survey was 

undertaken on three different socio-economic groups of mothers and their children: the 

urban rich, the urban poor and the rural. The results show that 8.6% of the urban rich and 

2.7% of the urban poor had not initiated breast-feeding at all, whereas all mothers in the 

rural areas had initiated breast-feeding. A more recent study from western Ethiopia 

reported that exclusive breast-feeding (without supplementation) declined from 86% for 

infants 2 months of age to 31% in infants 4-6 months (91), indicating that weaning takes 

place relatively early in some populations. A national breast-feeding survey on 

knowledge, attitude and practices among mothers and health professionals concluded 

that health services frequently contribute to the decline of breast-feeding either by failing 

to support and encourage mothers to breast feed or by introducing routines and 

procedures that may interfere with the normal initiation and establishment of breast

feeding particularly in urban areas (92). Thus, with decline in breast-feeding, increased 

ARI mortality and morbidity is possible, although it has not been evaluated in special

studies.

A ll rural mothers breast-feed their children
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The role of vitamin A deficiency states in childhood disease and mortality is increasingly 

being recognized in Ethiopia. Hospital based studies showed that 36% of outpatients of 2 

hospitals in Addis Ababa from 1976 to 1980 were identified as deficient (93). Very high 

rates of clinical xerophthalmia (up to 7.2%) in monocrop agriculture areas were also 

reported by Desole in 1987 (94). He showed a higher prevalence of diarrhoeal and 

respiratory diseases, as well as a higher incidence of measles in children with vitamin A 

deficiency. Vitamin A deficiency attains public health importance also among pregnant 

women as shown by Gebre-Medhin et al., comparing Ethiopian mothers with Swedish 

mothers (95). The 1979-81 national nutritional survey by the Ethiopian Nutrition Institute 

among 6,636 preschool children in the four major agricultural ecozones also found an 

association between avitaminosis and diet; the highest rates of vitamin A deficiency were 

again in the grain-growing areas (6.6%) and the lowest rates were in the ensete areas 

(1.0%)(96).

Severe rickets, which is no longer seen in industrialized countries, is common in 

developing countries in the tropics and subtropics, in spite of abundant sunshine (97-99). 

In Ethiopia, severe rickets gives rise to considerable morbidity and mortality from chronic 

pulmonary fibrosis and terminal cor pulmonale in advanced disease (99). A case control 

study showed that rickets was associated with severe malnutrition (73%) and pneumonia 

(62%) and that mortality in these patients was 31% (100). A preliminary result of a case- 

control study from the Ethio-Swedish Children's Hospital showed that mortality from 

pneumonia is 3 times more common when there is associated rickets in the child (101).

Birth weight is recognized not only as a reliable index of intrauterine growth but also as a 

pertinent risk factor limiting the probability of infant survival and normal development 

(102). In Ethiopia, limited information on birth weight distribution is available, mainly 

restricted to the cities of Addis Ababa and Gondar (103-104). The mean birth weight for 

Addis Ababa hospitals was reported to be 3100 grams and the low birth weight 

prevalence was 13%. The mean birth weight for Jimma was 3180 grams and the 

proportion of LBW was 12.3% (105). The source of these data are all from hospital records 

which tend to have a selection bias because only certain individuals may be using the 

hospitals and thus the results are not generalizable. Other limitations of such data are the 

lack of accuracy and completeness of the records.
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Cigarette smoking has been uncommon in Ethiopians until the present generation, but has 

lately become more widespread, for example, among medical students (106) and high 

school students (107). In contrast, indoor air pollution from biomass fuel has been a way of 

life for centuries. All households in rural Ethiopia and most households in urban areas still 

use biomass fuel for cooking food and lighting the house at night and possibly heating 

rooms at cold hours.

As in many developing countries, guidelines on pneumonia case detection by clinical 

signs and symptoms are being adapted to local conditions by the Ministry of Health. A 

draft policy for the ARI National Programme has come out as recently as January 1993 

(108). The programme has given a number of training workshops on the case management 

of ARI, with high expectations as to the control of ARI in the country. Such case 

management guidelines require field testing and adaptation to local circumstances. For 

example, the management module needed translation to the local languages. While the 

latter is already done for Amharic, evaluation of its performance in training as well as 

clinical management is awaited. As the infrastructure of health services is still low in many 

places, training of community health agents using a simplified module is envisaged to be 

ideal. There are very few studies in Ethiopia that address community beliefs and practices 

in the care of children with pneumonia. A study on the northern periurban Oromo 

community of Addis showed that it is possible to change mothers' attitude and practices 

by repeated general and ARI-specific health education (109).

The health goals of the plan of action of the World Summit for Children, held in New York 

in 1990, included "a reduction by one-third in child deaths caused by acute respiratory 

infections" by the year 2000 (4). Is this goal likely to be realized in Ethiopia? Any discussion 

of health actions, programmes or policies must start with a sense of the scale of health 

problems. It is conceivable that ARI contributes to much of the high IMR in this country. 

How much and what factors are responsible for ARI deaths? The extent to which the 

disease burdens and deaths can be averted by addressing these questions is the basic 

objective of this thesis.
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3. AIMS

The general aims of this thesis are to assess the infant and child morbidity and mortality in 

central Ethiopia, with particular emphasis on ARI. The ultimate objective is to identify 

approaches to the prevention, management and control of ARI and design an intervention 

package which could be used in the further development of the national ARI control 

programme.

Specifically, the aims are:

• to assess the magnitude of ARI mortality and morbidity (Papers I and VII);

• to identify public health and behavioural determinants of ARI mortality and morbidity 

(Papers V,VI and VII);

• to determine potential common respiratory pathogens and aetiologic agents of 

pneumonia and their sensitivity pattern (Papers II and III);

• to identify community beliefs about ARI and factors that facilitate or constrain prom pt- 

seeking of care from a trained health worker (Paper IV); and

• to use the results to design and initiate an intervention for the management and control 

of ARI.
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4. MATERIALS AND METHODS

4.1 General design

The studies in this thesis have used multiple approaches. Paper I deals with a cohort 

analysis of under-five mortality using data from the BRHP surveillance system. Two of 

the studies (Paper E and Paper IE) are cross-sectional surveys of potentially aetiologic 

agents. Paper E is a cross-sectional carriership study on under-five children within the 

BRHP while Paper IE deals with aetiologic agents on cases of pneumonia among young 

infants who presented at the Ethio-Swedish Children's Hospital mainly from the city of 

Addis Ababa. Paper IV is an interview study with mothers and key informants about 

perceptions and practices in the care of children with ARI. Papers V and VI analyse a 

nested case-referent study to determine public health and behavioural factors responsible 

for overall under-five mortality as well as ARI mortality. Paper VII analyses a prospective 

cohort study of under-five morbidity pattern, with special reference to ARI, and its public 

health determinants.

All studies were planned to contribute to an intervention study to foster the control of ARI. 

Except for Paper IE, all studies were performed within the BRHP. The characteristic 

features including the study period, the study design, study units and research 

instruments of the studies are presented in Table 4.1.

It is theoretically plausible for host factors like low birth weight or prematurity in the 

newborn, severe protein energy malnutrition, specific conditions like vitamin A or vitamin 

D deficiency, micronutrient deficiency (zinc, iron, copper), lack of breast-feeding and 

severe anaemia, to predispose the young infant or child to ARI through their effects on 

immune competence. It is equally conceivable that public health factors like overcrowding, 

housing conditions, chilling, indoor air pollution, and poor sanitation and hygiene may 

favour increased transmission and colonization by bacteria and viruses to predispose the 

child to ARI.
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Table 4.1. Characteristics of the studies.

Problem area Study design Study units Research
instruments

Study
period

Papers

Magnitude of
childhood
mortality

Monthly
demographic
surveillance

10,066 child- 
years

Demographic
surveillance

1987 -  88 I

Contribution of 
ARI to childhood 
mortality

Post-mortem
interviews

10,066 child- 
years

Structured
interviews

1987 -  88 I

Magnitude of
childhood
morbidity

Cohort study 1304 underfives Structured
interviews

1990 -  91 VII

Contribution of 
ARI to morbidity

Cohort study 1304 underfives Structured
interviews

1990 -  91 VII

Determinants of
underfive
mortality

Case-refe rent 306 deaths 
612 referents

Structured
interviews

1988 -  89 V,VI

Determinants of
underfive
morbidity

Cohort study 1304 underfives Structured
interviews

1990 -91 VII

Bacterial 
aetiologic agents 
among 
underfives

Carriership
study

1126 underfives N asopha ry ngea 1 
and throat swabs

1987 II

Bacterial 
aetiologic agents 
in young infants

Clinical study 816 infants 
below 
3 months

Blood, CSF and 
urine cultures

1991 -  93 III

Socio-cultural 
aspects of ARI

Interviews 15 key 
informants

Thematized
interviews

1988 IV

Intervention Step-wedged, 
randomized, 
controlled 
community trials

All underfives 
in 9 PA's

Demographic
surveillance

1993 -  
ongoing

Parental factors like maternal education, maternal age, literacy status may affect health 

seeking behaviour preventing prompt health actions at home and leading to severe ARI or 

even death from ARI. Thus, the following conceptual model was postulated to understand 

the contribution of all possible factors and their biological plausibility to increased 

morbidity and also mortality, especially due to ARI (Figure 4.1).
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Risk factorsRisk factors Health effects PlausibilityPlausibility

Wellbeing

ILLNESS
(ARI)

Parental factors 
education  / occupation

Host response 
to infections

Health-seeking
behaviour

Housing factors
crow ding / pollution

Child factors 
ag e  / sex  / a reas

Feeding factors 
b reas t I bottle

Immunization
status

Nutritional
status

Transmission of 
bacteria/viruses

Transmission of 
bacteria/viruses

Caretaker 
recognition 
of illness

Sanitation 
factors 

w ater sup p ly

Preventive
activities

EPI co v e rag e

Balanced diet
Vit A, D, zinc etc.

Community 
perception 
of illness

Food security and 
availability
su p p lem en ts

Traditional
practice

Utilization of 
health care 

by community

Quality 
of care

Health service 
accessib ilty  / 

availability

Death

Figure 4.1. Conceptual model postulating determinants of ARI in children.

The rural population in Butajira district is organized into peasant associations (PAs) and 

the urban population is divided into urban dwellers associations (UDA). The rural 

population of the district had, during the study period, 82 PAs and the urban population 

in Butajira town had 4 UDAs. A sample of 9 PAs out of 82 PAs in the district of Butajira, 

and one UDA out of 4 in Butajira town, were selected with probabilities proportional to 

size, to represent both the rural and urban areas (10). The selected study PAs were
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mapped, all residential houses were given numbers and a census was completed in April 

1986 in all ten study populations following a pilot census in one of the communities. To 

allow for a period of stabilization of the surveillance procedures, the population at January 

1,1987 was used as baseline for the continuous monthly surveillance which is still going 

on (10). Household members' status was checked and vital events including births, deaths, 

causes of death and migration were recorded.

One of the objectives of the continuous surveillance was the provision of a baseline 

population and sampling frame for health research activities. Thus, all the six studies in 

this thesis were performed within this baseline population which consisted of a total of 

28,780 people at the beginning of the surveillance. Interviewers, who had completed 12th 

grade schooling, had participated in the national census, were from the same area and 

spoke the local language, and collected the information during their monthly visits to 

individual households after extensive training. A field supervisor was responsible for the 

daily checking of collected data, editing data in the field and sending them to Addis for 

entering into the computer. Investigators supervised the field study fortnightly, and 

brought the filled forms to Addis where data were rechecked and entered.

Ethical clearance for the studies within BRHP was obtained from the Faculty and 

University Research and Publication Committees in Addis Ababa.

A field worker on duty during the monthly surveillance
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4.2 Study of mortality patterns -  Paper I

For the mortality analysis, population dynamics were taken into account using life table 

methods. Thus, the baseline population and subsequent changes (births, deaths, and 

migrations) constitute a dynamic cohort, where subjects enter the study at different ages 

and calendar dates. The density method is employed in which, in contrast to the actuarial 

method, person-time experiences rather than counts are used as the risk population 

denominator.

The baseline population as of January 1,1987 was used as a starting point for the analysis. 

Mortality in the under-fives was analysed for the period 1987-88 according to age, sex, 

time trends, seasonal variation and probable cause of death. Comparisons were made 

using standardized mortality ratios (SMR) and relative risks (RR). Moving time periods 

were used to study trends in mortality. The verbal autopsy questionnaire as designed for 

the surveillance system was used to assess the most probable causes of death among 

under-fives. As discussed below in the case-referent study, the method of verbal autopsy 

was validated against a consensus diagnosis made by "expert clinicians" from a structured 

questionnaire filled by interviewers.

4.3 Prevalence studies on microbial agents in ARI -  Papers II, III

The carriership study was carried out in areas that were considered to represent three 

levels of contact with health care and accessibility to modem drugs, mainly antibiotics. The 

first level was in Shershera Bido PA where there are no facilities to obtain these drugs. The 

second level was the Butajira town which has a health centre with a pharmacy but no 

hospital nearby. The third level was in Addis Ababa where there are facilities for drug 

dispensary and all antibiotics are available. A total of 1126 under-five children had 

nasopharyngeal and throat swab performed, among which only 11 had taken antibiotics 

within 24 hours of specimen collection (Paper II, Table 1).

Field workers of the BRHP were given special training in collection of nasopharyngeal and 

throat specimens and in using the questionnaire. A display box of antibiotics and other 

drugs was held by the field workers to identify samples of these drugs in each household 

visit and to ask if any of them were taken within 24 hours of specimen collection. Trained
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nurses were used to collect the specimens and fill the questionnaire for children in Addis 

Ababa. The questionnaire covered age, sex, health status and if ill, list of symptoms. 

Standard methods were used in culture procedures and antimicrobial susceptibility was 

decided using both the Kirby-Bauer method and the MIC method on a subsample.

The clinical study of microbial pathogens included cases of pneumonia, sepsis and 

meningitis in infants aged below 3 months. Given the similarities in the clinical 

presentation of these serious bacterial infections, the speed with which they can result in 

death, the low level of health facilities and health manpower that most of these babies go 

to in developing countries and the fact that instructions for admission and treatment can 

be basically the same, efforts to distinguish between the 3 clinical entities were not 

considered worthwhile. Our study was undertaken within a WHO collaborative 

multicentre study on aetiologic agents and clinical signs of pneumonia, sepsis and 

meningitis in infants. It was a hospital based study for two years. Infants aged below 3 

months who came to the Ethio-Swedish Children's Hospital in the morning working 

hours were enrolled into the study according to the following criteria: crying all the time, 

breathing with difficulty, not feeding well, looking abnormally sleepy, convulsions or 

fever. Infants who had major malformations, hospital-acquired infection or prior 

enrollment were excluded.

Based on the presence of any one of clinical signs listed below (Table 4.2), chest x-ray, 

blood, urine and cerebrospinal fluid (CSF) culture examinations were performed. Standard 

aseptic techniques were used in the collection of blood and CSF specimens and urine bags 

were used in the collection of urine specimens.
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Table 4.2. Clinical indications for bacteriological examination.

1. Fever or hypothermia
2. Lethargy or abnormal sleepiness
3. Abnormal irritability or inconsolability
4. Decreased attentiveness
5. Distended tender or tense abdomen
6. Respiratory rate of 60/min or higher
7. Indrawing
8. Grunting
9. Rales
10. Sclerema
11. Jaundice
12. Convulsion
13. Clinical impression of meningitis
14. Dehydration without diarrhoea

Standard methods were used in all laboratory procedures. The BOSTID manual 

procedures with minor modifications were used in the bacteriology for respiratory 

pathogens (110). A total of 2298 infants were enrolled, 1482 of them were excluded and 816 

were studied. Among these 405 infants fulfilled the criteria for laboratory investigation. 

Susceptibility to common antibiotics was performed for all bacteria using the Kirby-Bauer 

technique.

4.4 Study of mothers’ perceptions and practices in children with ARI 
-  Paper IV

This study was based on thematized interviews with selected groups of key informants in 

the community (Paper IV, Table 1). Fifteen mothers were selected in consultation with 

community leaders for extensive interviews, 5 from a Moslem Gurage PA, 5 from a 

Christian Gurage PA and 5 from Butajira town, which has a mixed population. Two of the 

mothers from each group were elderly, culturally knowledgeable persons. The remaining 

three from each group were selected among younger women with at least two children.

The interviews were carried out by a social anthropologist, a paediatrician and a nurse 

project supervisor, who himself is a Gurage, speaking the local language. A flow chart of
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issues were used during the semi-structured and tape-recorded interviews that often 

took 3 to 4 hours. No questionnaires were used. The interviewer encouraged other family 

members and neighbours, both men and women, to participate so that the interviews 

often developed into group discussions. All interviews were carried out in Amharic, the 

official language in Ethiopia. Translation to and from the Gurage language was required 

only occasionally for difficult terms such as names of leaves and plants used for 

treatments.

The point of departure for the interviews were some ARI diagnoses that were likely to be 

known as illness entities by the mothers. The Amharic expressions "kufign" (measles), and 

"Tik-tik" (whooping cough) (and their equivalents in the Gurage language) are well 

established terms whereas "Guroro beshita”(throat infection), and "Sanba mich” 

(pneumonia) are commonly used expressions by health workers, with a less exact 

connotation.

For each illness entity all the 15 mothers were asked about their knowledge of symptoms, 

causes, traditional practices or treatments as well as of foods and drinks that should be 

given or avoided. They were also asked to state the reasons for the various practices. The 

same questions were asked with regard to what actions had been taken when their own 

children suffered these illnesses. The discussion was allowed to go back and forth from the 

concrete problem/behaviour to the general concepts in order to understand the mother’s 

rationale for the particular health behaviour, including non-use or delay in the use of 

modem health facilities. The interviews were recorded and translated into English. 

Whenever there were uncertainties, further visits were made to raise the questions with 

the particular mothers.

4.5 Nested case-referent studies to identify determinants of ARI 
mortality -  Papers V,VI

All infants and children within the ten study populations constituted a cohort followed 

over time through the demographic surveillance. In connection with the surveillance 

interviews, which were performed every month, information on deaths in the community 

was collected during October 1988 -  September 1989. All infant and child deaths during
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that period were included in the study as cases. A case was defined as a child who died 

before the age of five years and who resided in the study area, while a referent was 

selected through density sampling from the study base. Incident cases (deaths) and two 

living referents matched for study area (PA), sex and age, were concurrently selected from 

the continuously updated register of the study-base population. Thus, an incident case- 

referent study design was used to study determinants of mortality. Interviews were 

performed with the mother by specially trained enumerators using a structured 

questionnaire on demographic characteristics, sociocultural patterns, housing standard 

and environmental factors, disease history, feeding practices and health behaviour ( Paper 

IV, Figure 3).

Causes of death were determined using both open-ended and structured questionnaires 

that were administered to mothers or other guardians of the deceased children by 

specially trained interviewers (111). This technique, also called verbal autopsy, needs to be 

validated in each cultural setting against a standardized procedure. Validation using 

laboratory tests could not be done in these communities because they are not available or 

expensive and anyhow most of the deaths occurred outside the health services domain. 

The only validation procedure used was having three physicians blinded to the diagnoses 

of the interviewers interpreting the recorded reports of symptoms and signs as given by 

the mothers (112). The physicians' "expert consensus" was used as a standard against 

which the diagnoses of the interviewers were compared as shown below. The physicians 

agreed to broadly categorize the problems into ARI, diarrhoea and others (cases of measles 

and whooping cough would be included under ARI). There was a good concordance 

between the two methods as shown in Table 4.3.
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Table 4.3. Concordance of causes of death: interviewer's diagnosis versus expert consensus 
(column percentages).

Interviewer’s
diagnoses

"Expert consensus"
ARI Diarrhoea Others Total

ARI 88.9 1.9 9.9 91

Diarrhoea 5.6 93.5 24.2 127

Others 5.6 4.7 65.9 70

Total 90 107 91 288

Data on 306 cases and 612 referents were analysed retaining the matching, i.e. as triplets. 

When comparing patterns of breast-feeding and supplemental feeding between cases and 

referents, a life-table analysis (density method) was used to account for truncated periods 

of observations. Mantel-Haenszel procedures (113) were used to calculate odds ratios as 

estimates of relative risks. To assess the relative importance of various factors, we used the 

conditional logistic regression analysis in the EGRET software programme (114). From the 

associated beta-coefficients, odds ratios and their 95% confidence limits have been 

generated. Significant (p<0.05) odds ratios were transformed into attributable risks 

("aetiologic fractions") to estimate the impact of potential determinants among infants and 

children.

The presence of livestock in the house was one of the i>ariables 
studied in the case-referent study.
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4.6 Prospective morbidity study -  Paper VII

A prospective weekly home surveillance study was undertaken to determine the 

morbidity pattern of under-five children in 1991 within the BRHP. The number of 

children to be followed longitudinally was estimated to give enough cases of acute lower 

respiratory infections (ALRI) for studies of risk factors and outcome. For logistic reasons, it 

was not feasible to include all under-five children in all ten study areas within the BRHP. 

Nor was it possible to follow a sample of children from all the widely dispersed areas. As it 

was already known that the mortality pattern differed much between the urban, rural 

lowland and rural highland study areas, it was of interest to include communities from 

these three areas. Thus, one UDA from Butajira town, a rural lowland PA (Dobena) and a 

rural highland PA (Dirama) were chosen. As this was an open cohort, newborns and 

immigrants were included throughout the study period. Furthermore it was difficult not to 

include all children in a household since this would not be acceptable to the mothers.

Field workers were given training in interview techniques on illnesses that occurred over 

the week and a few clinical assessments including counting breathing rate, taking weight 

and height. In addition to the interview, mothers were given simple calendars (recall cards) 

for daily recording of perceived illness. The latter comprised a photograph of the child and 

weekly slips of paper with some spaces to be ticked by the mother on any day the child 

was ill. Field workers studied the recall cards before starting the interview every week. 

They then asked about the presence of all symptoms for each day of the week. The 

questionnaire covered common symptoms such as diarrhoea, vomiting, running or 

blocked nose, cough, fever etc. Children commonly had skin infections like scabies, 

pyoderma as well as conjunctivitis but these were recorded under other complaints and 

are not reported here. Children who were reported ill and had symptoms of ALRI with a 

breathing rate above 4 0 /min were referred to a physician at the health centre in Butajira 

town. Chest X-rays were taken whenever possible. A nurse field supervisor was made 

responsible for scrutinizing the weekly data and one of the investigators did field 

supervision every fortnight.
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Mothers were given calendars (recall cards) for daily recording o f percewed illness

Based on symptoms and a few clinical signs, a set of definitions was used to classify 

reported illness as ARI, ALRI, diarrhoea and febrile illness. Computer programs were 

developed to apply the above definitions to the daily data, producing counts of days and 

episodes for each child, for each symptom and derived entity. Initially this approach was 

tested and evaluated on a random sample of 10% of the children, allowing consideration 

of episode definitions on a strictly a priori basis; in fact the definitions remained unchanged 

after considering the sample results, and were subsquently applied to the complete data.

Data on household, parental and sanitation factors were collected at the beginning of the 

morbidity study or when infants or children were enrolled as newborns and inmigrants 

(Paper IV, Figure 3). Variables regarding health and behavioural factors, birth weight, 

gestational age at birth (according to mother's recall) and other reproductive factors, 

immunization status, breast-feeding and supplementary feeding status, and parental 

behaviour in seeking health care were collected at the beginning of the study for most 

children and at the time of enrollment for inmigrants and newborns during the study 

period. Little change was expected in these variables over the study period and therefore 

these data were collected once only for each child, excepting variables like breast-feeding 

status, supplementary feeding and immunization status which were also collected at the
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end of the study. Information on breast-feeding included whether it had been stopped 

and at what age it was stopped. Information on exclusive or partial breast-feeding was 

not collected.

Risk factor analysis was carried out in this thesis for all variables except the nutritional 

factors including breast-feeding. Individual episode counts together with durations of 

surveillance were used as outcome variables and rate multipliers respectively in Poisson 

regression models using EGRET software (114), in order to assess the impact of various 

risk factors on morbidity. Models were constructed to determine risks for overall illness as 

well as ARI and diarrhoea within each conceptual group of extrinsic factors.
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5. RESULTS

5.1 Magnitude of mortality and morbidity

Over the 24 month period 1987-1988 (Paper I), a total of 2621 live births and 492 
deaths am ong children below 5 years of age were registered in the BRHP. These 
under-five child deaths represent nearly 50% of all deaths. The cumulative under- 
five mortality rate was 209/1000, for males 215/1000 and for females 201/1000 (Paper 
I, Table 1). Age-specific mortality rates are shown in Figure 5.1. Sixty-three percent of 
all under-five deaths occurred during the first 12 months of life. The estimated infant 
mortality rate (IMR) was 101/1000, for males 114 and for females 87/1000. Nearly 50% 
of the infant mortality rate was due to deaths below 2 months of age. The child (1-4 
years) mortality rate was 32.3/1000 and year.

 Rate per 1000 and year _

0 -2  3-5  6-8  9-11  12-23 24-35 36-47  48-59

A g e  in  m o n th s  

Figure 5.1. Age and sex specific m ortality rates am ong under-fives.

U nder-five mortality rate ranged from 105 in the urban highland to 299/1000 in the 
rural lowlands (Figure 5.2). Fifty-seven percent of the under-five deaths occurred in 
the rural lowlands which account for only 38% of the under-five population. Infant 
mortality rate ranged from 66 in the urban highland to 139/1000 in the rural lowlands. 
The highest IMR was found in one of the rural lowland PAs, 192/1000 for the sexes 
combined. Male infants had higher mortality rate in 8 of 10 study populations.

Boys
CD Girls
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Similarly, child mortality (1-4 years) was highest in the rural lowlands (53.5/1000) 
and lowest in the urban highland (10.8/1000). Figure 5.2 illustrates that the relative 
benefit of urban living is more pronounced after infancy. There was marked variation 
between PAs for both infant and child mortality rates with the highest figures coming 
from Dobena PA, one of the lowland PAs.

Cumulative under-five mortality rates per 1000 Cumulative under-five mortality rates per 1000
400 400

1987-1 1989-93
Lowland

300 300

Highland200 200

100 100Urban

2 40 1 3 4 0 31 55

Age in years Age in years

Figure 5.2. Cum ulative under-five mortality rate by area in Butajira during 1987-1988 (Paper 
I) and during subsequent years 1989-93 (preliminary data).

During the period 1987-88, there was a significant increase in mortality during the 
second year, mainly due to child mortality. Mortality peaked during two periods 
April, June, July, and October-November for both infant and child mortality (Paper I, 
Figure 4).

In the period 1988-89, when the case-referent study was taking place in addition to 
the continuous surveillance, the under-five mortality rate was 293/1000 and the 
infant mortality rate was 136/1000. The mortality among the under-fives in rural 
lowlands was 3-fold that in the highland. The urban-rural difference, however, seems 
to have decreased some what during the years subsequent to the study period in 
Paper I (Figure 5.2). ARI, diarrhoea and malaria were the three commonest probable 
causes of death in both infants and children (Figure 5.3). Among infants ARI deaths 
were more common than deaths due to diarrhoea while the reverse was true for 
children (1-4 years). ARI accounted for more than a third of infant and more than a 
fifth of child deaths and diarrhoea for a fifth of infant deaths and nearly a third of child
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deaths. Results from paper I indicate that the mortality rates due to ARI and diarrhoea 
were also highest in the rural lowlands (Paper I, Figure 6).

0-11 months 12-59 months

Others

Meningitis

Meningitis .Malana

Figure 5.3. M ortality by age and probable cause of death.

The morbidity data were collected from 3 out of 10 study areas from which the 
mortality data originated. The rate of reported illness in a prospective weekly 
surveillance study was 2.34 episodes per person-year with an associated prevalence 
of 5.8% of all child-days observed (Paper VII). The distributions of episodes of all 
reported symptoms and of derived entities among individuals differed significantly 
from Poisson distributions, indicating clustering of morbidity episodes am ong some 
children. Tw enty-tw o percent of the children experienced more than 50% of the 
episodes. Thirteen percent of the children had more than 5 episodes each (Paper VII, 
Table 2). The incidence of reported symptoms and derived entities varied very little by 
sex. The M:F ratio for overall illness was 1:1.05. However, there was a significant 
illness load difference between the rural lowlands and the rural highlands. The 
incidence of illness episodes was highest in the lowland PA (3.48 per person-year) 
and lowest in the urban area (1.71 per person-year)(Paper VII, Table 1).

ARI contributed to 48.3% of all illness load corresponding to 1.13 of the 2.34 episodes 
per person-year. There was a sharp drop in incidence of derived entities including 
ARI after the age of 12 months. The peak incidence of ARI including ALRI and GE 
occurred before the age of 6 months. While there was a sharp drop in incidence of ARI 
in the 2nd half of the first year, it remained high for GE (Paper VII, Figure 2). The 
incidence of reported symptoms of diarrhoea, vomiting, cough, fever and ear
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discharge were highest in the lowland areas (Figure 5.4). The incidence of episodes of 
derived entities like ARI, GE and febrile diseases (FE) were also highest in the lowland 
PA. ALRI was commoner in the highland PA (Figure 5.5).

Incidence (episodes/child year)2̂2 n_mr 1 rn   i ...... ... ..

* i  Highland 
l _.. Lowland 
d  Urban

Diarrhoea Vomiting Cough Fever Ear discharge 

Symptom

Figure 5.4. Incidence rates for episodes of reported symptoms by area.

 ̂ Incidence (episodes/child year)

Highland
Lowland
Urban

ARI ALRI GE FE

Disease entity

Figure 5.5. Incidence rates for episodes of derived disease entities by area.
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Mortality rates for each study area and year were derived from the continuous 
surveillance data. To compare total mortality with total morbidity by area, the 
corresponding mortality data were derived for the 3 areas for the morbidity study 
period from the surveillance system as shown in Figure 5.6. Both mortality and 
morbidity were highest in the lowland PA, Dobena, and lowest in the urban area, 
Buta04.

Under-five mortality (1987-93) Under-five morbidity (1991)

Dirama

Dobena

100 80 60 40 20 0

Rate per 1000 and year Mean number of episodes per year

Figure 5.6. Com parison of cum ulative under-five m ortality with total under-five  morbidity 
by area.

Probable causes of mortality (Paper VI) and morbidity (Paper VII) are compared in Figure 
5.7. Both ARI and diarrhoea explain most of the under-five morbidity but only about half 
of the mortality.
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Morbidity Mortality

Others

Diarrhoea Diarrhoea

Figure 5.7. Com parison of under-five m orbidity and m ortality by broad causes.

5.2 Determinants of mortality and morbidity

The multivariate analysis of mortality (Papers V,VI) was based on 306 cases and 612 
referents identified in the one year surveillance generating around 21,000 person- 
years of follow-up of under-fives. Referring to the conceptual model in paper V, 
figure 1, analysis of parental factors showed Siiti ethnicity, illiteracy of the father, and 
non-m em bership of mass organizations to be independently associated with high 
mortality. Among environmental factors, lack of windows, which is judged to be a 
proxy measure of housing standard and socio-economic status, was associated 
independently with increased mortality.

Among health and behavioural determinants, breast-feeding and supplem entary 
feeding were demonstrated to be associated with under-five mortality, even when 
controlling for parental and environmental determinants. Early termination of breast
feeding was thus demonstrated to have a substantial impact on mortality (Paper VI, 
Table 2 and Figure 3). Late introduction of supplementary feeding, particularly of 
protein origin, was also associated with excess under-five mortality. When the 
relative impacts of parental, environmental, and health behavioural determinants are 
compared, the greater impact of parental factors can be demonstrated, especially 
among infants.

In the morbidity study where Poisson regression models were used, the addition of an 
u rban/low land/highland variable was investigated for overall illness (Paper VII). This 
reduced the effect of all the other indices, and, taking the urban rate ratios as 1.00, 
highland and lowland areas were associated with adjusted rate ratios of 1.20 and 1.44
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respectively (95% confidence intervals 1.03 to 1.39 and 1.23 to 1.67). The complete data 
for overall illness were then divided into three separate models for the urban, 
highland and lowland areas.These were analysed in a similar m anner to the overall 
model, and the relationships between risk indices and illness rate ratios are shown in 
Figure5.8 (based on the same data as Paper VII). The rate ratios shown are adjusted for 
age and sex, with the first quartile rate ratios set at 1.00, 1.20 and 1.44 for the urban, 
highland and lowland models respectively, in accordance with the area adjusted rate 
ratios from the overall model described above. It can be seen that there is a general 
trend of increasing rate ratios with increasing risk indices (housing, sanitation, 
maternal and paternal factors) with the exception of the lowland area having a 
decreasing rate ratio with increasing paternal and maternal risk indices.
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Figure 5.8. Adjusted illness rate ratios for household, sanitation and parental indices by area 
(vertical bars represent 95% confidence intervals).

Sanitation, parental, housing, health and behavioural factors influenced under-five 
morbidity to a variable degree. The absence of piped water for a household meant a 
significantly increased morbidity in the under-fives, and more particularly in 
diarrhoea. Among housing factors, the type of roof and lighting source for the house,
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and am ong parental factors illiteracy of either parent and having a farmer as a father 
were found to be independently associated with increased morbidity. The bivariate 
and group rate ratios for housing, sanitation and parental risk factors are depicted 
below in Table 5.1. (Based on the same data as Paper VII).

Table 5.1. Illness rate ratios for housing, sanitation and parental risk factors

Group Category Levels 7 — Bivariate 
rate ratio*

Group 
rate ratio"

AGE age at m id-point of under 12 m 128 1.000
surveillance 12 to 23 m 289 1.433

24 m & over 887 0.846
SEX male 684 1.000

female 620 1.064
HOUSING household members 10 & over 104 1.000 1.000

7 to 9 417 1.323
4 to 6 617 1.533
under 4 127 1.710 1.090

number below 5 years 2 & over 625 1.000 1.000
1 543 1.134
none 136 1.058 1.034

shape of house circular 487 1.000 1.000
rectangular 774 0.620 1.257

size of house (rrf) 40 & over 310 1.000 1.000
30 to 39 212 0.915
20 to 29 495 1.208
under 20 240 1.332 1.012

number of rooms 4 & over 85 1.000
3 216 1.085 1.000
2 359 1.005
1 579 1.691 1.077

number of windows 3 & over 205 1.000
2 225 1.187 1.000
1 394 1.149
none 480 1.735 1.104

type of roof corrugate 751 1.000 1.000
thatch 513 1.738 1.457

fireplace elsewhere 641 1.000 1.000
sleeping area 615 1.668 1.123

lighting electric 681 1.000 1.000
not electric 573 1.777 1.334

compound no 854 1.000 1.000
yes 384 0.757 1.114

SANITATION main water source piped 649 1.000 1.000
not piped 611 1.827 1.693

time taken to fetch under 5 min 172 1.000
water 5 to 9 min 233 0.846 1.000

10 to 19 min 374 0.904
20 min & over 525 1.307 1.119

latrine yes 656 1.000 1.000
no 600 1.498 1.044

livestock in household no 584 1.000 1.000
yes 605 1.571 1.024
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Table 5.1.continued

Group Categoiy Levels " 7 — Bivariate 
rate ratio*

Group 
rate ratio+

MATERNAL age 35 & over 448 1.000 1.000
25 to 34 625 1.045
under 25 212 1.073 1.101

marital status married 822 1.000 1.000
others 112 1.324 1.225

ethnicity miscellaneous 230 1.000
Dobi 144 0.902 1.000
Meskan 635 0.931
Siiti 127 1.137
Sodo & Marako 149 1.187 1.181

religion Christian/other 382 1.000 1.000
Moslem 903 1.234 1.226

literacy literate 437 1.000 1.000
illiterate 844 1.470 1.317

number of children none 677 1.000 1.000
died 1 or more 627 1.157 1.170

PATERNAL age 35 & over 713 1.000 1.000
under 35 260 1.009 1.070

marital status married 783 1.000 1.000
other 200 1.123 1.114

ethnicity miscellaneous 217 1.000
Dobi 97 0.801 1.000
Meskan 507 0.891
Siiti 99 0.963
Sodo & Marako 60 0.821 0.987

religion Christian/other 276 1.000 1.000
Moslem 700 1.163 1.090

literacy literate 604 1.000 1.000
illiterate 374 1.494 1.203

occupation non-farmer 433 1.000 1.000
farmer 543 1.783 1.623

membership of mass no 290 1.000 1.000
organisation yes 889 0.916 1.022

NOTES:

@where the total n for a param eter is less than 1,304, the remaining cases are missing for that 
param eter
bivariate illness rate ratios calculated for each param eter separately
^multivariate illness rate ratios calculated by Poisson regression, m odelling all param eters 
within the group
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Infants bom  "preterm or low birth weight" according to mothers' recall were at 
increased risk of morbidity. Fully immunized children were better protected from 
increased morbidity compared to partially immunized and unim munized children. 
Children of parents who visit modern health units were at less risk of morbidity 
compared to those who use pharmacies or traditional medicine. The bivariate and 
group rate ratios for health behavioural and obstetric factors are shown in Table 5.2 
(based on the same data as Paper VII).

Table 5.2. Illness rate ratios for health and behavioural factors in the prospective study of 
m orbidity am ong 1,304 rural Ethiopian children aged under 5.

Group Categoiy No of 
children

Bivariate RR Group RR

Health and behavioural factors
Health care source health unit 581 1.000 1.000

CHA 22 1.029
pharmacy 634 1.066 1.071
traditional 20 0.899

Parents present both 1102 1.000 1.000
1 or none 162 1.089 1.056

Sleeping with adults 126 1.000 1.000
with family 1002 1.095
alone 51 1.257 1.165

Immunized fully 347 1.000 1.000
partially 298 1.376
none 620 1.149 1.318

Sunshine yes 818 1.000 1.000
exposure no 456 1.102 1.117

Obstetric factors
Birth order 2 -5 672 1.000 1.000

6+ 502 1.008
1 130 1.044 0.986

ANC yes 536 1.000 1.000
no 758 0.985 1.012

Place of delivery home 1204 1.000 1.000
HC 87 1.204 1.110

Delivery problems yes 271 1.000 1.000
no 1015 1.113 1.005

Birth weight normal 900 1.000 1.000
big 133 1.227
small 214 1.292 1.196

Gestation fullterm 1223 1.000 1.000
>1 month early 68 1.602 1.517
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When adjusted rate ratios were computed for risk indices (Paper VII, Table 3), after 
dividing them into quartiles, it was shown that sanitation factors significantly affected 
both GE and ARI but more particularly GE; maternal factors affected both of them and 
paternal factors affected GE more than ARI, and housing factors affected both GE and 
ARI to a relatively small extent.

In summary it could be said that the risk factors affecting mortality also affected 
morbidity although to a variable degree. The pattern of significant association between 
risk factors and mortality and morbidity is given in Table 5.3.

Table 5.3. Summary comparison of impact of grouped risk factors on mortality and 
morbidity.

Risk groups under-five mortality under-five morbidity

Total GE ARI Total GE ARI

Rural /urban* + 0 + + 0 +

Housing + + + 0 0 0
Sanitation 0 0 0 + + +

Maternal /  paternal +/+ +/* +/+ +/0 +/0 +/0

Nutrition + + + - - -
Child Health 0 0 0 + + 0
Reproductive 0 0 0 + + +

Note: 0 indicates no impact, vindicates significant impact, -  indicates not analysed 

* the effects of area on mortality is based on Paper I while all other factors are based on Papers V,VI,VII

It can be concluded that the urban/rural and maternal factors affected both mortality 
and morbidity. Housing factors affected only mortality, and sanitation, health 
behaviour and reproductive health affected only morbidity of under-fives. Nutritional 
factors, analysed against mortality only, also had significant impact.

5.3 Microbial aetiology of ARI

In the carriership study which was performed among under-five children in both 
rural and urban communities, 85% of 1126 children harboured H. influenzae, 83% 
M. catarrhalis and 90% S. pneumoniae in the nasopharynx (Paper II, Table 2). Of the 
H. influenzae strains, 7% were serotype b. Among the total population of studied



Results 49

children, only 81 (7%) were infants below 3 months of age. Enterobacteria were 
searched for (target bacteria) in these infants but found in only 2 of the 81 infants in 
this age group. S. aureus was found in 1% of the children. Twelve percent of the 
children were carriers of beta haemolytic Streptococcus group A in the throat.

The results of the carriership study show that almost 100% of the children were 
carriers of potential pathogens. The most frequent ones were S. pneumoniae or 
H. influenzae. There was no difference between urban and rural study areas. Both 
organisms were sensitive to common antibiotics used in Ethiopia. A summary of the 
susceptibility pattern for all study areas combined for the two important bacteria is 
shown in Table 5.4.

Table 5.4. Results of susceptibility pattern of H. influenzae and S. pneumoniae to common 
antibiotics (percent of isolates from 1126 under-fives).

Antibiotics

Sensitive

H. influenzae 
Intermediate Resistant Sensitive

S. pneumoniae 
Intermediate Resistant

Penicillin V 12 88 0 - - -
Penicillin G - - - 100 0 0

Ampillicin 100 0 0 - - -

Cefaclor 100 0 0 - - -

Cephalothin - - - 100 0 0

Erythromycin 2 98 0 100 0 0

Tetracycline 100 0 0 88 4 8
Chloramphenicol 99 1 0 98 2 0

Cotrimoxazole 99 0 1 100 0 0

Beta-haemolytic Streptococcus group A were 100% sensitive for all antibiotics except 
for tetracycline (40-57% resistance).

The hospital based study on aetiologic agents of pneumonia, sepsis and meningitis 
showed that S. pneumonaie, and H. influenzae are important bacterial causes (Table 5.5) 
even among infants below 3 months. Moreover, other bacteria like Escherchia coli, 
Salmonella group B, beta-haemolytic Streptococcus group A and Staphylococcus aureus 
were also isolated. Streptococcus group B, the commonest bacterial aetiology in many 
hospitals in the industrial world, was not found in any of these infants.
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Table 5.5. Number of blood and CSF isolates by age among 405 infants aged below 3 months 
with pneumonia, sepsis or meningitis.

Isolates 0
Age in months 

1 2 Total
S. pneumoniae 4 3 3 10
H. influenzae 1 2 - 3

Blood Streptococcus group A 9 - - 9
Salmonella group B 3 - 2 5
E. coli 5 - - 5
Klebsiella pnemoniae 1 - - 1
S. aureus 1 - - 1
Serratia marcescens - 1 1
S. pneumoniae 1 2 2 5
H. influenzae 1 - 1

CSF Streptococcus group A 1 - - 1
E. Coli 1 - - 1

It was found that among isolates from infants below 3 months, S. pneumoniae were 
sensitive to penicillin, ampicillin, chloramphenicol and also cotrimoxazole except for 
one isolate (Paper III, Table 5). H. influenzae isolates were sensitive to ampicillin and 
chloramphenicol. The four isolates of H. influenzae coming from 3 patients were 
resistant to cotrimoxazole in this in vitro test using the disk diffusion method. Among 
the five Salmonella group B isolates, four were resistant to chloramphenicol, ampicillin, 
cotrimoxazole and gentamicin. All Streptococcus group A isolates were sensitive to 
penicillin, ampicillin, and chloramphenicol, but all were resistant to cotrimoxazole.

5.4 Mothers' perceptions and practices in the care of children with 
ARI

This study indicated that measles, whooping cough and both with local names, were 
recognized illness entities by mothers in the Butajira district. Their descriptions of the 
symptoms and progress of these conditions corresponded closely to current clinical 
knowledge. Chronic otitis media also seemed to be a fairly well established illness 
entity. Other conditions with local names such as "entil", understood by the mothers as 
swelling or illness of the uvula, and "bateto" (literally ”scratching of the tonsils") could 
not be clearly related to single clinical disease entities.

Importantly, there was no established term for an illness which corresponds to the 
clinical entity of pneumonia. Despite describing its features to the mothers, they were
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not able to recognize it as an illness entity. They associated the symptoms with the 
vaguer term "dingetegna", meaning sudden illness. They were not familiar with ”fast 
breathing" as a symptom of serious illness.

The majority of the mothers expressed traditional concepts of causality of the illnesses, 
such as "buda" (evil eye), "mich" (literally "being hit") and "tilla" (literally "shadow"). 
Children with measles were to be isolated in the house for fear of contacts with 
persons with "tilla", which could offend the spirit of "kufign" who caused measles. It 
was also realized that they often try a number of traditional remedies before or instead 
of seeking help from the public health care facilities. Mothers use leaves of "dama 
kese" (Lippia adoensis) to treat whooping cough. Mothers were reluctant to visit the 
health centre with a child with measles as modern medication may prevent the rash 
from appearing, which was thought to be necessary for recovery. Children were often 
taken to local healers (wogeshas) for potentially dangerous treatments of throat 
infections. "Entil" is thus treated by cutting the uvula with an unsterile wire and 
"bateto" by scratching the tonsils with fingernails. The resulting wound is treated by 
applying herbs like "tena adam" (Ruta chaepensis), "feto" (Lepidium sativum), "dama kese 
(Lippia adoensis), eucalyptus, garlic or ginger.

5.5 Designing an ARI case management intervention

Our studies have defined the magnitude of ARI morbidity and mortality am ong 
under-fives in the Butajira area and confirmed that ARI is a major health problem that 
should be given high priority. Specific public health and behavioural factors 
associated with this excess morbidity and mortality in ARI have been identified. The 
likely bacterial agents in ARI were also determined together with the antimicrobial 
susceptibility pattern. One study looked into cultural practices that could affect 
health-seeking behaviour during illness. All findings underline the importance of 
research to understand locally important factors. However, knowledge about these 
factors is not an end in itself. It should be a means to achieve locally adapted planning 
of ARI prevention and control. Thus, the results were utilized in the design of an 
intervention study. Some of our findings will be applicable only through long term 
efforts based on socio-economic development. Other results were immediately useful 
in the planning of a case management package. The choice of antibiotic, one 
component of the package, was guided by the results of the studies in addition to 
discussions with the MOH. The WHO case management guidelines were adapted and 
used in the training of local health workers. The intervention package consists of the 
following components:
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training of a community health agent 

building a health post in a village

provision of cotrimoxazole and paracetamol paediatric tablets 

immunization and 

health education

The intervention package was introduced in the communities within the on-going 
surveillance system for vital events so that evaluation can be performed in terms of 
significant reduction in infant and under-five mortality as well as ARI-specific 
mortality. Since ARI mortality is influenced by many factors which are difficult to 
control such as seasonal and epidemic variations, a "before-after" design alone will 
not suffice. Therefore, a combination of a "before-after" design in intervention areas 
and mortality registration surveillance in control areas was planned. As the package 
includes antibiotic therapy and immunization (EPI), it becomes unethical to 
randomize the communities into intervention and control areas. Instead, the 
intervention package was introduced in a "step-wedged design" to all study areas. An 
initial training course of 4 weeks was given to CHAs using a manual for case 
management translated by the MOH to Amharic (115). This intervention has been 
going on for over a year. Even though it is too early to give preliminary results, the 
intervention is being carried out successfully under the field situations prevailing in 
the district.
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6. GENERAL DISCUSSION

6.1 Field methodological considerations

Vital statistics in developing countries as reported in official national and international 

documents are often presented as national averages. These are often based on cross- 

sectional and ad hoc sample surveys. There are few examples of epidemiological study 

bases, especially in rural areas, where data are longitudinally gathered. The surveillance 

system within the BRHP therefore fills a gap in the Ethiopian health research. The data 

base from the system was used to assess the magnitude of mortality and for density 

sampling in the design of a nested case referent study of determinants of under-five 

mortality. The surveillance system was also used to analyse trends of mortality and as a 

sampling frame for health-related research including ARI.

The study base was established in the Butajira district because it has several features that 

reflect Ethiopian conditions: both highland and lowland areas, multiple ethnic groups, 

representation of major religions as well as rural and urban areas. Here, urban (the Butajira 

town) is not used in the true sense of the word referring to big cities. Even though town 

people are generally more educated government employees or small traders while the 

rural people are generally uneducated farmers, the town is underdeveloped and the 

socio-economic status of the people low.

In the mortality studies of this thesis causes of death were obtained from a systematic 

interview, verbal autopsy (VA) of parents and guardians for signs and symptoms 

occurring before death using a structured questionnaire (111). The VA technique, if 

appropriately structured and standardized can give some knowledge of mortality patterns 

(116). In The Gambia sufficiently correct diagnoses were made in seriously ill children by 

interviewing mothers when they came to the hospital, with 88% of the mothers retaining 

the ability to give an accurate description of a serious illness in their child for at least a 

month (117). In another study from Kenya, where diagnosis by VA was compared to 

diagnosis made by hospital doctors, there was a concordance in 72 percent of the cases 

(118). Validation of VA in a hospital setting is, however, confounded by selection
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mechanisms; the parents thus interviewed probably have better education, socio

economi c standards and knowledge of symptoms due to their better access to health 

services than their counterparts in remote rural areas. Limitation of VA has been reported 

in a malaria-endemic area (119) due to the confounding effect of malaria which migfct not 

be distinguished from other causes of death, in particular ARI. If a VA technique is to be a 

useful and precise research instrument, it has to be validated or at least compared to some 

other standardized procedure. The ”expert consensus” method we have used is one 

possible way (112). Our study indicates that diarrhoea and ARI in children can be studied 

fairly accurately using a carefully performed VA technique. When primary and secondary 

diagnoses were given equal considerations, this technique could pick up 89% of ARI 

related deaths and 94% of diarrhoea related deaths compared with the expert consensus 

method (sensitivity of 89% and 94% respectively). The VA method with its limitations laid 

the foundation for searching for the public health, and behavioural determinants of cause- 

specific under-five mortality in this thesis. With reference to other studies (20) 70% of ARI 

deaths may be due to pneumonia.

Comparison and interpretation of morbidity data must consider methodological issues 

very seriously. It is important to make distinction between the concept of "illness” which 

was used in our study to imply reported symptoms, and "disease" as identified by a health 

worker. The area of focus of this thesis, ARI, consists of a number of diseases, for example, 

nasopharyngitis, tonsillitis, croup syndrome, bronchitis, bronchiolitis, pneumonia etc. The 

ARI definition consists of the presence of any of the following: reported runny nose, 

cough, fast breathing or difficult breathing or observed cough, fast or difficult breathing. 

Field situations dictate that such a simplified case definition be used. However, by doing 

so, the possibility of delineating ARI from other conditions is reduced in certain situations 

more than others. For example, in the young infant, sepsis and meningitis may present 

with signs of pneumonia. Our clinical study addresses this area. Hypersensitive airway 

diseases including asthma are not likely to be differentiated by this definition. The clinical 

overlap of pneumonia with malaria is now well known (120). The subset ALRI was 

defined using the presence of fast breathing or difficult breathing. As the study of maternal 

perceptions found that fast breathing is not recognized by mothers in this area, the ALRI 

incidence we obtained may be an underestimation. The definition of episodes of illnesses 

including ARI was somewhat arbitrary. In our case the definition was tested on 10% of the
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data before the analysis of the whole data set. Morris and his group have advocated 

modelling the expected distribution of illness in time to highlight structural or analytical 

problems of such empirical datasets and found that 3 days without symptoms marking a 

new episode in the case of diarrhoea is good enough (121).

In measuring morbidity Freij and Wall showed that there was little to be gained by using 

weekly home visits as compared to fortnightly visits when the amount of staff and other 

resources required in the former are considered (16). They showed that too frequent visits 

may result in over reporting. More recently, Byass showed a reduction by half of 

prevalence of illnesses over one week recall period (122). Prevalence also varied 

considerably between different interviewers and the effect of recall period on prevalence 

was much greater for some interviewers. While he concludes that the technique of eliciting 

symptoms separately for each day of the preceding week at a weekly interview is valid in 

the face of the overall cost of the study, he emphasizes the need for careful training of 

interviewers and quality control measures to obtain reliable data. In our morbidity study, 

despite careful training and strict supervision of field workers, under-reporting cannot be 

excluded, particularly since healthy children were not registered for part of the study 

period due to shortage of forms. Conversely, incidence may be slightly overestimated due 

to not making special allowance for episodes occurring on the first day of the study. We 

used weekly home visits in addition to a recall card that the mother of the child kept at 

home and filled in whenever the child got ill. A combination of a weekly interview and a 

recall card was assumed to reduce possible recall bias as the interviews were based strictly 

on the calendar.

6.2 Magnitude of mortality and morbidity

This thesis includes mortality data for a 2 year surveillance period. Subsequently mortality 

data were analysed for a 4 year surveillance period (10). The under-five mortality rate was 

209 per 1000 in our 2 year study while in the 4 year surveillance paper, the under-five 

mortality rate was 210 per 1000. That the two mortality rates are so close to each other 

indicates that our data are well representative of mortality rates for subsequent years. In 

fact, a preliminary analysis of the seven year surveillance period (1987-93) confirms this 

conclusion as shown in Figure 6.1. The infant mortality rate also remained in the same
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order for the seven years as shown in Figure 6.1. One could notice a peak in 1988 for both 

sexes (10) and another one in 1991. The former peak was explained on the basis of an 

epidemic of malaria and meningococcal meningitis that occurred in 1988 especially in the 

lowland areas (unpublished data).

Cumulative under-five mortality 
rate per 1000

300

200 ~

87 88 89 90 91 92 93

S 3  Infant mortality —  Child (1-4 years} mortality

Figure 6.1. Cumulative under-five (infant and child) mortality rates in the entire study base 
by year (preliminary data).

The studies have shown that ARI is the cause of up to a third of infant mortality and one 

fifth of the under-five mortality in these communities. ARI has been shown to be a major 

public health problem that should be given priority in terms of control and prevention. 

Pneumonia unassociated with measles causes 70% of all ARI deaths (4.3 million) globally; 

post-measles pneumonia, 15%; pertussis,10%; and bronchiolitis or croup, 5% (20). Figure 

6.2 illustrates the comparison of mortality causes globally to the mortality patterns found 

in our study.
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Fig 6.2. Percentage distribution of ARI and diarrhoea among under-five deaths globally for 
1990 and in Butajira for 1988-89.

As in other studies, ARI deaths were concentrated in the infant age group in our study. A 

study from the Phillippines (123) showed ARI deaths to occur most frequently among 

infants below 12 months (14/1000) compared with children 1-4 years (9/1000). A review 

paper (124) also found that 21% of ARI deaths occurred before the age of 1 month, 58% at 

1-11 months and 22% at 1-4 years.

Overall prevalence of illness was 5.8% among under-five children in our one year 

morbidity study. ARI contributed to 48% of this total perceived illness. ALRI contributed 

to 5.7% of all ARI. In the Kirkos study (16) which was done in the 1970s in a slum area in 

Addis Ababa, the total illness was 19% among under-fives and ARI contributed to 40% of 

this total illness. This big difference may be simply due to the fact that children in the 

Kirkos area were more predisposed to illness as a result of overcrowding and poor 

sanitation or an effect of time. Among children less than 5 years of age in a low income 

peri-urban area of Syria, ARI was prevalent on 23% of all days of observation and it was 

the most frequent illness (125). The reported annual incidence of ARI per child in rural 

places is lower than in city slum areas ranging from one to three episodes per child as in 

Bangladesh (126), China (127), Dabat, Ethiopia (128), Indonesia (129), and Papua New 

Guinea (130). Even though our rates of ARI episodes were similar to other rural studies,
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the rate of ALRI (0.2 per child per year) in this population was much higher than those 

shown in rural studies from China (0.07 per child per year)(127), Kenya (0.09 per child per 

year)(24) and Thailand (0.07 per child per year)(131). The rate of ALRI in some cities of 

developing countries is as high as 0.5 per child per year (123).

Our study shows that the rate of ARI is not uniform even within a small rural district. It 

was shown that children from lowland areas experienced more illness than those from 

highland areas, that they also suffered from ARI as well as diarrhoea more frequently than 

those in rural highland areas. Febrile episodes were also highest in the lowland area, 

probably partly due to malarial attacks. Mortality was also high in the lowland areas. Such 

a finding should signal the need to give priority to such areas. That infections are common 

causes of mortality and morbidity like ARI, diarrhoea and measles in children is probably 

explained on the basis of lack of previous exposure and poor health care. However we 

found that certain children had repeated episodes of illness to a greater extent than others. 

The distribution of episodes of reported symptoms and derived entities among 

individuals was far from random. First episodes may predispose to further infections so 

that the more episodes a child has had, the more susceptible he is to further illness. 

Alternatively other local or environmental factors may put certain children at much higher 

risk of these common infections.

The epidemiology of ARI is complicated by the interactions of a multiplicity of microbial 

agents; by important interacting host risk factors; and by diverse social, cultural and 

environmental factors. The problems of poverty, malnutrition, poor sanitation, illiteracy 

and high fertility that traditionally are associated with underdevelopment are 

compounded by social disruption due to rapid changes in lifestyle and new diseases such 

as AIDS. The studies in this thesis attempted to broaden our knowledge of the role of 

specific factors that may be associated with mortality or increased morbidity, particularly 

those leading to ARI.

We studied housing factors in terms of the structure of the house and number of 

household members. Having no window was the single most important determinant of 

under-five mortality, more so for infants than children especially for ARI mortality. Inside 

the homes, usually huts without windows, where cooking is mostly done using biomass 

fuel, children, and especially infants, will be heavily exposed to indoor air pollution. Many
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mothers carry their infants on their back during cooking. The density of particulates or that 

of nitrous oxide in these homes has not been measured in this study. This is one area that 

should be pursued by further research. Such heavy pollution could be presumed to 

damage the airway's mucosa and cilia, increasing susceptibility to bacterial invasion and 

may account for the high association between no window and increased ARI mortality 

(60-66). Further studies are necessary to establish the cause-effect relationship proposed 

above. The results of the present study suggests possible specific interventions such as 

installation of windows, or modifying local stoves, installing chimneys, or even electrifying 

villages without changing the overall standard of housing. One should, however, examine 

whether installation of windows might increase the risk of malaria through increased 

insect bites inside the houses. When studying morbidity, other housing factors like type of 

roof, i.e. thatched or corrugated, and source of light, i.e. electric or otherwise, were 

significant. These findings probably reflect socio-economic differences. The significant 

factors may act as proxy measures of housing standard. Removal of such factors cannot be 

envisaged in the near future without a general socio-economic development of the 

communities.

This thesis did not assess the effect of maternal illiteracy on mortality because of the low 

number of literate mothers in the study population, even though this has been shown to 

be a strong predictor of infant and child survival in other studies (132-133). However, 

maternal education was shown to be a significant factor in the morbidity study, where the 

proportion of urban households was greater. This has also been shown in other studies 

(134-135). Being a member of one ethnic group was associated with increased under-five 

mortality. Differences in under-five mortality by religion and ethnicity may be related to 

culturally determined differences in health behaviour (136). Further anthropological 

studies are required to understand differences in religion and ethnicity. Overall, parental 

factors had greater impact on ARI than on diarrhoea morbidity, pointing to a greater need 

for improved health seeking behaviour in ARI control than in diarrhoea control.

Our study indicated that sanitation factors had a greater impact on overall illness than 

housing and parental factors. Low levels of hygiene, contaminated water, unprotected 

latrines will all favour increased multiplication and /o r transmission of microorganisms. 

Thus, similarly to other studies (137), under-five morbidity was significantly and
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independently associated with the presence of piped water in our study. In contrast, 

Lindskog et al (138) did not observe differences in morbidity or growth patterns between 

infants using piped and traditional water sources. The absence of latrines or the presence 

of livestock in the house did not constitute significant risks on multivariate analysis even 

though the rate ratios were high on a bivariate basis. Neither were the volume of water 

consumed or the distance to fetch water important determinants. Sanitation factors 

affected the incidence of gastroenteritis more than ARI. The impact of these factors against 

ALRI was not studied because of the small number of such cases. When sanitation factors 

were analysed for mortality, there were no significant associations.

Sanitation factors had a greater impact on overall illness 
than housing and parental factors

Many of the above environmental risk factors we studied are not amenable to simple 

interventions. The introduction of piped water, and getting electricity to individual houses 

are major socioeconomic steps that these communities will only be able to achieve over 

many years. Among parental factors, illiteracy of both mother and father predispose their
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under-fives to a higher illness rate. They may be changed by a short term but rather 

intensive literacy campaign for adults as was previously attempted in Ethiopia (3).

Seventeen percent of the under-five mortality in our study occurred in the neonatal 

period, probably determined by antenatal and birth factors. It was interesting, however, to 

note that none of the reproductive health factors emerged as important determinants of 

under-five mortality in this study, in contrast to what was reported elsewhere (139-140). 

A moderate excess of under-five mortality was noted in households with prior child 

deaths, similarly to a study in rural Haryana (139). A number of studies have shown that 

the low birth weight infant is at a much higher risk of mortality compared to infants with 

normal weight at birth (141-143). This is in discrepancy to our results probably because 

the information on LBW in our study was based on the mother's perceived birth weight of 

the infant and not on recorded measurement. Mothers' assessement of birth weight of 

their babies as small, big or normal is probably too crude.

Small babies as defined above were, however, susceptible to increased morbidity. 

Similarly, babies bom "premature" defined by delivery more than 4 weeks before expected 

time according to mother's recall were at more risk of increased morbidity compared to the 

term ones. The immune system of newborns is said to develop during pregnancy and the 

first few months after birth. If the infant is bom prematurely or if he exhibits growth 

retardation as a result of a number of environmental factors, including maternal 

malnutrition or infection, immunocompetence is reduced. The impact on T-lymphocyte 

numbers and cell-mediated immunity is most discernible (45,144). The preterm LBW 

infant generally recovers its ability to mount immune response by the age of 3 months. It 

was reported that LBW children were found to have more chronic conditions, more 

hospitalizations because of repeated illnesses, more limitations of activity, poorer health 

status as perceived by parents and more school days lost (145). Premature infants had an 

eleven-fold risk of lethal and potentially lethal illnesses compared to normal term infants 

and low birth weight babies had a relative risk of 3.2. (146). Other studies have shown that 

intrauterine growth retardation rather than LBW was associated with increased 

hospitalization (147).

Birth order and variables associated with ANC and delivery did not influence subsequent 

increased morbidity in our study. However, a number of studies (148) have suggested an
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increased subsequent morbidity among first bom babies. Only 6.7% of the children in our 

study were bom in the health centre and this was associated with excess morbidity (149). It 

is highly conceivable, in view of the low number of health centre deliveries, that only the 

very difficult deliveries took place at the health centre and that these babies were likely to 

have more complications and therefore increased morbidity subsequently.

Nutrition has been shown to be a critical determinant of immunocompetence and risk of 

illness (90). Breast milk has been shown to contain protective factors. The prevalence of 

breast- feeding is still high in many communities in developing countries (90), including 

Ethiopia with a national figure of 86% at 2 months. The prevalence of breast-feeding in the 

morbidity study was 99.4% at birth and 98.6% at 6 months of age. The prevalence of 

breast-feeding in rural Ethiopian communities in the WHO Collaborative Breast-feeding 

Survey (90) was 100%. Compared to those not breast-fed at all, the feeding of human milk 

alone or in combination with supplements has repeatedly been shown to lower the 

incidence of morbidity as well as mortality (150-154). Breast-feeding has been shown to 

be a determinant of severity even in specific diarrhoeal diseases like shigellosis (155). 

Studies have shown the protective impact of breast-feeding and its advantages as a 

prerequisite for healthy child growth and development (155-158).

In our study the increase in total under-five mortality associated with early termination of 

breast-feeding, when controlling for parental and environmental factors as well as 

supplementary feeding, was found to be 2.5-fold compared to those for whom breast

feeding was continued. The effect of delayed introduction of supplementary food on 

under-five mortality seems to be as strong as that of non breast-feeding. Sachdev et al 

found a 2.7 -fold protective effect of breast-feeding against mortality among children 

hospitalized for diarrhoea even after allowance was made for confounding variables 

(including nutritional status, chronicity of illness, associated non-enteric infections) and a 

possible bias of interruption of breast-feeding as an early consequence of the terminal 

illness (159). We have not assessed the latter point in our study. Further stratified analyses 

by Sachdev suggested a greater benefit in children with severe wasting, severe stunting, 

protracted illness, and diarrhoea as the sole illness. A study from India (160) showed that 

LBW babies, whether breast fed or artificially fed, had significantly higher mortality than 

similarly fed babies weighing more than 2.5 kg at birth. Hence, themortality rate for term
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babies in early infancy can be reduced by simultaneous promotion of breast-feeding and 

prevention of low birth weight as it was dependent on both variables.

In summary, there is substantial scientific evidence confirming that both breast-feeding 

and supplementary feeding have a protective effect (161-162), more so among infants 

than children (163). Our study shows that breast-feeding is a common tradition in this 

community, and that the findings strongly support actions to preserve these traditional 

practices of breast-feeding for longer periods, along with the introduction of 

supplementary feeding at the appropriate age. Breast-feeding can be used as an entry 

point to promote effective health communication with individuals and community 

groups.

6.3 Bacterial agents of pneumonia and antibiogram

Prevention of fatality from pneumonia requires the identification of an effective 

antimicrobial agent. The proportion of strains of bacteria causing community acquired 

pneumonia and which are resistant to specific antimicrobial agents may be continuously 

increasing or at least changing. Because of this, there is a need to establish a surveillance 

system capable of monitoring the resistance pattem of the common pathogens in a 

community that uses specific antibiotics in the control of ARI. Similarly to many studies in 

communities of developing countries (164-165), we have confirmed that the two common 

organisms Streptococcus pneumoniae and Haemophilus influenzae are harboured in the 

nasopharynx of more than 85% of the under-fives. Even though the significance of 

bacteria carried in the nasopharynx in relation to disease is uncertain, it can be assumed 

that the bacteria carried in the upper respiratory tracts in the population are the reservoir 

for strains giving ARI among children in that population. In the case of meningococci with 

no known reservoir outside man, carriers have been recognized as the source of 

transmission (166). It has been suggested that for pneumococci, infection is associated with 

the acquisition of a strain with a capsular type to which the particular child has not been 

previously exposed. It can be argued that such strains come from the same community 

and that by sampling a large number of strains from carriers and infected children the 

potential infecting strains are likely to be represented and that the susceptibility pattem of 

the sample is predictive of the susceptibility of the infecting strains. Furthermore, recent
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studies in the Gambia, Pakistan, and Papua New Guinea suggest that there is quite a close 

concordance in strain types and sensitivity between nasopharyngeal and blood isolates 

obtained from the same child with invasive disease and that surveillance systems can be 

initiated based primarily on nasopharyngeal isolates from children with clinical signs of 

pneumonia within a defined geographic area (167-168). Such surveillance would aid 

programmes in developing countries in making a rational choice of antimicrobial agents 

for use in clinical management of bacterial diseases, including pneumonia. The results of 

the carriership study which involved both healthy and sick children showed almost no 

resistance to a number of available antibiotics which could be used for the ARI case 

management programme in the area. The study also provides baseline data for 

surveillance of antimicrobial susceptibility as the drugs contìnue to be utilized on a large 

scale.

It can be recommended from this study that ampicillin, cotrimoxazole, or chloramphenicol 

could be used for treatment of pneumonia in children beyond the neonatal age group. The 

cost of treating a 10 kg child with pneumonia for 5 days with ampicillin is USD 1.04 at the 

site of manufacturing; with chloramphenicol, USD 1.12 and with cotrimoxazole, USD 0.07

(169). Cost, therefore, dictates that cotrimoxazole be used preferentially. However, 

cotrimoxazole is also superior in terms of compliance, being given orally twice daily. 

However such a decision requires field testing in specific communities and monitoring of 

antibiotic resistance at regular intervals.

The age group below 3 months was not well represented in the carriership study. This age 

group was investigated within a special clinical study. Even though the number of isolates 

was small in this study, a number of important observations were made with regard to the 

spectrum of bacteria that could cause pneumonia, sepsis or meningitis. We found that 

S. pneumoniae and Streptococcus group A were common pathogens and that they were 

susceptible to common antibiotics. However, Beta haemolytic Streptococcus group B, a 

common cause of septicaemia in neonates in developed countries did not grow in any of 

the cultures. Gram negative enteric bacilli, in particular E. coli, and Salmonella group B as 

well as H. influenzae were also isolated.

While it is difficult to recommend one antibiotic in this age group, we found that the 

traditionally accepted combination of an aminoglycoside and ampicillin or penicillin G
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could cover the majority of isolates. It should be warned, however, that in a few cases, 

resistance to gentamicin of Salmonella isolates has been seen and that a second line 

antibiotic should be made available at least in tertiary level health facilities. According to 

WHO recommendations on treatment of pneumonia in young infants, referral to a 

hospital is the only choice. However, in many cases referral is not possible. In such 

situations, further pharmacodynamic studies are required to see if a single broad spectrum 

antibiotic like cotrimoxazole could be used in this age group.

6.4 Mothers’ perceptions and practices

Ethnographic studies warn us that an ARI programme cannot be duplicated in all 

communities without giving due consideration to the community-specific cultural context

(170). In order to communicate with mothers effectively, health workers must know the 

terminology that families in the specific community use and have some understanding of 

mothers' perceptions and practices regarding ARI entities and their expectations about 

treatment. Appropriate case management can avert most deaths from pneumonia, but 

only if families recognize signs of possible pneumonia and seek care promptly from a 

trained health worker. Delays in care seeking can be fatal, especially for young infants who 

can die very quickly from pneumonia. Therefore, an essential component in ARI control is 

effective communication with families about when to seek care for a child with ARI. In 

order for mothers to act on them, messages on when to seek care must be understandable 

not only linguistically but also culturally. For example, in the Butajira community, fast 

breathing, which should be a trigger for careseeking, is not perceived as a symptom of 

severe illness. This has to be addressed through health education. Mothers should learn to 

recognize fast breathing and that it is a danger sign in children with pneumonia. One 

should choose local terms for fast breathing as well as pneumonia and these should be 

used consistently so that they become established. Considerable attention should be paid 

to teaching mothers about terms for fast breathing and pneumonia.

Our ethnographic study has picked up obviously dangerous practices which should be 

discouraged. Messages to community members and community leaders to discourage 

families from continuing harmful practices need to be effectively communicated. 

Information from such ethnographic studies should be used for adaptation of the WHO
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guidelines for training of health workers in Ethiopia. Above all, such data should guide 

health workers in the formulation of communications with mothers during clinic visits 

and in other face-to-face encounters with mothers in the community.

The findings from Butajira district cannot be automatically generalized to the 

neighbouring districts. For a country like Ethiopia with more than 70 cultures, rendering 

health education to families and communities should be preceded by a focused 

ethnographic study on ARI by each regional health bureau in all defined cultural settings 

before launching the ARI control programme.

6.5 Strategies for ARI intervention/ARI case management

The causal relationships between risk factors and illness are complex and interventions to 

remove these risk factors need to be planned cautiously. Intervention strategies to reduce 

ARI mortality and morbidity were reviewed in four areas:

1. Reduction of environmental and parental risk factors as well as promotion of health seeking 
behaviour by

improving housing conditions, decreasing crowding and 
indoor air pollution, as well as promoting hygiene, 
literacy and parental health awareness

2. Reduction of host risk factors by

preventing LBW and prematurity through ANC and 
promoting breast-feeding, supplementation, nutrition 
rehabilitation and family planning

3. Prevention of diseases due to specific agents by

vaccination against S. pneumoniae, H. influenzae and RSV 
including diphtheria, pertussis and measles through EPI

4. Case management of ARI by

making antibiotics available at village level and 
developing effective referral system, delivery of oxygen 
and second line antibiotics as well as intensive care
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Strategy one consists of changes that can be brought about through socio-economic 

development. However, parental literacy may be improved in the short term through 

literacy campaigns and better primary education. Improvement in the quality and 

coverage of health services as well as health education and nutrition rehabilitation 

encompassing strategy two is another long term undertaking. Increasing EPI coverage 

will definitely have impact on morbidity and mortality due to ARI but vaccination against 

specific aetiologic agents like S. pneumoniae, H. influenzae and RSV is likely to remain a long 

term goal in developing countries. Whereas preventing ARI and ARI death using 

strategies 1-3 (with the few exceptions already stated) is difficult, case management in 

community-based programmes is feasible in the short term and cost-effective especially 

in low income countries.

Clinical experience and intervention studies in developing countries have indicated that 

early treatment with antibiotics can reduce mortality from pneumonia (171-172). Many 

pneumonia deaths occur at home, some after only a few days of illness. Use of community 

health agents in giving primary health care at the village level has been shown to be 

feasible and to result in a significant reduction in mortality (173-174).

Case management only requires accessible basic health services. In countries with limited 

manpower and resources it can only be achieved through delegation and empowerment 

by doctors to appropriately trained and adequately supported auxiliaries (175). It is 

equally important to empower parents, especially mothers, with the knowledge and 

resources to recognize and manage, or assist in the management of, their children’s health 

problems.

Community health workers have been used by many countries, and also by non

government organizations, as a means of providing basic preventive and curative care to 

the people of their own communities. They are the most widely accessible of all health 

providers. Since they share the language, values, culture and education level of their 

neighbours, they are often also the most acceptable. Although the training they receive 

may only take a few months, CHAs are the health workers most likely to be present when 

and where they are needed in many villages in the developing world. Our preliminary 

experience of ARI intervention by CHAs has clearly demonstrated that the use of ARI
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standard case management by CHAs is technically and managerially feasible. Case 

management of ARI by CHAs, when optimally applied, has been shown to reduce infant 

and childhood overall mortality by 25% and pneumonia-related mortality by 50% in 

Community health agent counting respiratory rate

The health worker or the CHA is daily confronted with a patient and not with ARI or 

malaria or measles. The need for the health worker to sort out ARI from malaria or other 

disease is clear. As a result there is a growing perception of the need for integrated 

management of childhood diseases in the developing world to empower the health 

worker to handle common health problems. The experiences of case management of 

diarrhoeal diseases and now ARI should be utilized to include other conditions. WHO and 

UNICEF are developing an algorithm for case management of sick children at first level 

health facilities (177). This algorithm and associated training materials are designed to 

facilitate the recognition and treatment of children with fever, acute diarrhoea, dysentery, 

persistent diarrhoea, ARI, malaria, measles, ear problems, and nutritional deficiencies. In 

the context of health facility encounters for treatment of child illness, this algorithm also 

promotes appropriate immunization practices. The 1993 World Development Report of
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the World Bank identified this integrated management of childhood illnesses as one of the 

most cost effective public health actions for developing countries (4). The ideas of the 

integrated case management of the sick child are appealing; however its feasibility as a 

tool for low level health workers and ultimately for CHAs needs to be assessed.

Before launching our intervention, it was important to talk to leaders of communities on 

the aims, processes and advantages including responsibilities of the communities. The ARI 

section within the MOH was also involved to make sure that the CHAs would be utilized 

in line with the guidelines of the MOH and that the results of the intervention would be 

useful in reinforcing CHA service in Ethiopia. Communities decided to build a health post 

themselves, they decided where it should be and how big it should be, with some support 

from the project. Communities also chose the person they would like to be trained as a 

CHA even though those who were already trained were automatically used. The health 

posts are small rooms to be used by the CHA for keeping a small number of drugs and 

dispensing these drugs. The health posts are also used for facilitating the outreach 

programme of EPI, although not to a satisfactory extent. Health education is given to 

mothers when they come to the health post as well as during meetings of the 

communities. Guidelines for referring cases are made available and arrangements have 

been made to monitor how many of the referred cases have come to the health centre. The 

project makes sure that antibiotics are available in the health post all the time. Frequent 

supervisions are made to keep up the knowledge of the CHA by discussing records of 

individual cases. In summary the intervention package is expected to give answers to the 

following essential questions in the provision of health care at the level of the health post:

Is there a safe, effective, affordable and acceptable treatment of pneumonia? 

Can antibiotics be made available close to caretakers?

Do caretakers recognize pneumonia at all or early enough?

Are caretakers likely to seek care from CHAs?

Can caretaker give good care at home before and after visiting CHAs?

Do CHAs have referral service? Are caretakers likely to accept referral?
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The impact of the intervention could be direct from treatment for ARI and diarrhoea or 

indirect through health education, advice or referral. An important lesson is that we know 

now that CHAs could manage the community health service effectively. With frequent 

and strict supervision, CHAs are capable of maintaining their knowledge of identifying 

pneumonia and managing pneumonia cases. However, in the majority of cases, children 

who fulfilled the clinical criteria for referral and were referred did not go to the health 

centre. In this situation, CHAs had to treat these children at the health post.

The impact of the intervention can be evaluated almost continuously by the monthly 

surveillance in terms of under-five or infant mortality rates or cause-specific mortality 

rates comparing intervention areas with previous years and with control areas.

6.6 Some suggestions for further research

A large number of research questions have been raised in this thesis. We would like to 

spell out a number of topics which we feel should be addressed by research and 

development activities with the aim of reducing mortality and morbidity due to ARI:

Antimicrobial agents

• Antimicrobial susceptibility surveillance based on nasopharyngeal isolates from 

samples of under-five children should be performed.

• Microbial agents (and their antibiotic susceptibility pattern) from blood, CSF or 

urine isolates of infants with ARI should be monitored on a regular basis on a 

larger scale than we have done.

• Aetiologic agents of pneumonia and their susceptibility pattern among 

malnourished children should be studied.

• The efficacy of empirical antibiotic therapy in severely malnourished children 

should be evaluated.

• Pharmacokinetic studies on common antibiotics should be performed among 

infants and children, well nourished as well as malnourished, in particular for 

cotrimoxazole and chloramphenicol.
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• Absorption, efficacy and complications of common antibiotics in particular 

cotrimoxazole should be assessed among neonates with pneumonia, sepsis or 

meningitis.

• Aetiologic agents of hospital acquired pneumonia and their susceptibility pattern 

should be determined among infants and children.

Care-giver behaviour

• Focused ethnographic studies on ARI should precede the launching of ARI 

control programmes in each region.

• Region-based studies should be aimed at feeding practices for infants and 

children using locally available food during illness, in particular during ARI.

• Factors affecting health seeking behaviour of mothers and other health care givers 

should be identified.

• Factors affecting acceptance of referral decisions by health workers and CHAs 

should be studied.

• Factors affecting compliance to home management prescriptions and follow up 

should be looked into.

Risk factors

• The role of vitamin A or D supplement in reducing ARI morbidity should be 

defined.

• The role of domestic smoke pollution as a risk factor to ALRI and ALRI death 

should be determined.

• The dose response relationship between the degree of particulate density of 

indoor pollution and ALRI incidence should be evaluated.

• The "high risk” infant at birth and the subsequent morbidity and mortality due to 

ARI should be assessed.

• The role of cold weather and chilling for ARI occurrence should be studied.
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Clinical studies

• Clinical signs, predictive of pneumonia, that low level health workers and CHAs 

are capable of learning to apply should be further studied.

• Methods of identifying children who need oxygen administration should be 

assessed in a rural hospital setting, for example use of pulse oximeters.

• Efficient methods of oxygen administration to infants and children with ARI 

should be identified, for example, canulla, nasal catheter, nasopharyngeal 

catheter, headbox etc.

• Evaluation of the performance of oxygen concentrators versus oxygen cylinders in 

rural health facilities treating ARI cases should be done.

• Evaluation of the performance of the "integrated case management" of the sick 

child in terms of training and impact on health care.

Intervention studies

• Reducing indoor air pollution through improved stoves or electrical stoves should 

be studied in terms of feasibility in specific cultural settings and in terms of impact 

on ALRI morbidity and mortality.

• Impact of vitamin A or D supplementation on ARI morbidity and mortality needs 

assessment.

• Public health studies should be performed, using the various risk factors 

identified in this thesis, on interventions through for instance introducing piped 

water and parental literacy programmes.
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Children are the priority for intervention studies

6.7 General conclusion

A high under-five and infant mortality was documented in rural Ethiopian communities. 

The under-five mortality accounted for 50% of all deaths. ARI contributed one fifth of the 

under-five mortality and one third of the infant mortality. ARI mortality was more 

common than diarrhoea mortality among infants. ARI was responsible for 48% of the 

under-five illness load and 5.7% of all ARI were ALRI. There was wide variation in 

mortality between the different communities within the district. Children from lowland 

rural areas experienced more illness and more deaths while the urban area had the lowest 

mortality rates and disease burden. The highest incidence of ARI was 2.4 episodes per 

child per year among children 1-6 months of age.

The contribution of specific environmental, parental, health and behavioural factors on 

ARI morbidity and mortality among under-five children has been assessed. ARI mortality 

was particularly affected by parental factors, including illiteracy of the father, and 

environmental factors, including lack of any window in the house, more than diarrhoea, 

and less so by breast-feeding, milk, and protein supplementation which, instead,
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significantly affected diarrhoeal mortality. Sanitation factors increased the risk of 

diarrhoeal morbidity while parental factors affected both ARI and diarrhoeal morbidity.

Similar to findings of many other developing countries, S. pneumoniae and H. influenzae 

were the main bacteria isolated in infants and children. Among infants below 3 months of 

age S. pneumoniae, and Streptococcus group A were isolated most frequently. It was found 

that all bacteria were susceptible to common antibiotics with the exception of Salmonella 

group B strains which needed 3rd generation cephalosporins (ceftazidime) or amikacin for 

treatment. Monitoring of antibiotic susceptibility with frequent carriership surveillance 

studies has been recommended.

Mothers in a rural Ethiopian community know the symptoms of measles and whooping 

cough, whereas they do not recognize pneumonia as an illness entity, despite detailed 

description of its symptoms. Mothers in this community were found not to recognize fast 

breathing as an important sign for pneumonia. The paper also describes encouraging as 

well as harmful practices in the care of children with ARI which need to be addressed in a 

national ARI programme. The need for intensified health education to improve the health 

seeking practice of mothers has been discussed.

Immunization and diarrhoeal disease initiatives were the cornerstones of child survival 

programmes in the 1980s, and there was definite success in developing national 

programmes to implement both these initiatives. Our work has focussed on another 

important public health problem, ARI in children, bringing out results that could be used 

for health planning. The implementation of the ARI intervention package consisting of 

health posts, community health agents and a handful of inexpensive drugs to reduce 

mortality from ARI was a logical follow up. Such a package is affordable and sustainable 

in a poor country like Ethiopia. Actions of this kind could be considered as a first step 

toward the goal of achieving equity in health care by promoting the outreach 

programmes. Equity in health care should be promoted within existing limited resources 

through better management, organization and more attention to outreach programmes. 

There is also a great challenge in developing ways to work with people, empowering them 

to engage in solving their own health problems and to demand their share of health 

resources.
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