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ABSTRACT 

The pre v alenc e and ri sk fa c t o .s a ssoci ated with the 

occurrence of trachoma in the rural population of Sidama district 

of the Southe rn Ethiopia was studied . From 18/11/88 to 7/12/88 , 

1, 222 randomly selected subjects were enrolled. Each subject 

received eye examination and completed an interv iew. Subjects 

with active trachoma (cases) and those with no eye d isease 

(controls) were compared for rates of exposure to economic, 

ed ucational, behavioral and environmental characteristics. 

The prevalence of active trachoma was found to be 16. 5% in 

the general population, 19 . 7% in children under the age of 10 

years and 22% in those over 45 year olds . A significant ly higher 

prevalence of active trachoma was found in females among those 10 

to 44 years of age . 

Ri sk factors 

included low 

for active 

lncome, low 

trachoma i dentified 

education, poor 

sanitation, an d infreque nt fa c e wash ing and bathing. 

i~ th i s study 

envi r onmen tal 

This s tudy 

represents the first community based epidemiologica l survey of 

trachoma in Southern Ethiopia. The results conf i rm the high 

prevalence of trachoma and the association of trachoma wi th poor 

personal and e nvironme nta l hygiene. From the knowledge gained in 

this study more effective cont rol strategies in rural di stricts 

are recommended. 

T .S. 

v 



I. INTRODUCT ION 

Trachoma is the world's leading cause of preventable 

blindness. About 500 million people worldw i de suffer from the 

disease and about 1.4% of these are blind as a result (1) . 

Trachoma remains particularly widespread among rural populations 

in man y developing countries (2) . Trachoma is internationally 

recognized as a priority public health problem which presents 

serious obstac l es to social and economic development. The 

productivity of those blinded by trachoma 1S sac rificed and 

strains health resources, material and human, 

al located to their care. 

that must be 

Although a fair amount of progress has been made in t he 

fight against avoidable b l indness, espec i ally that which can be 

prevented relatively easily with available resources and 

technology, trachoma and onchocerciasis account for the major 

portion of the increased occurrence of blindness in developing 

countries in comparison to industrialized countries (1). The 

prevalence of blindness, defi ned as a visual activity of <3/60 , 

1n developed countries is estimated to be 0.2%, whi l e 1n 

developing countries it is 1% or greater. Trachoma, in 

particular, contributes to this difference in prevalence. Among 

the causes of blindness in many developing countries, trachoma 

accounts for 10% to over 40% of all cases of blindness(3). 

Several factors that contribute to the prevalence and spread 

of trachoma are closely related to condit ,ons of pover ty, under 
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which the majority of the populations in the developing world 

live. In many developed countries socio-economic development has 

been linked with a de c line in communicable diseases, particulary 

trachoma (4). Current rates of socio-economic development, 

however, are so slow in many countries where trachoma 1S 

exceedingly prevalent, that passive waiting is unlikely to 

provide adequate control On the other hand, min i mal changes 

directed towards development, particulary the provision and use 

of water has been shown to reduce the prevalence and sever ity of 

trachoma (4) . 

that 

It is essential to 

it identify t hose 

an effective trachoma control program 

factors which will have the greatest 

impact on the reduction of trachoma. To carry out an effective 

trachoma prevention program, there must be an adequate 

understanding of its prevalence, distribution, and determinants. 

It has been recommended that future solutions -to trachoma control 

will need to incorporate scientifically sound information on 

social determinants , in addition to the more classic knowledge of 

transmission, immunity and the development of disabling 

complications (4). Much is known about the physi ca l fa c tors that 

affect the transmission and severity of trachoma while relatively 

less research has been conducted to assess the potentially 

important impact of socia l factors. This study examines the 

ef f ect of social and physical factors on the occu r rence trachoma 

in a typi cal rural area of Ethiopia. 
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In t he Sidamo Reg i on of Southern Ethiopia, t here has been no 

doc umen t at i on of t he p r e va le nce, d i str i bution, severity and the 

assoc iate d ri sk fa ctors of t r ac homa. Availab l e i n¥ormat i on such 

as morbid ity stati st i cs f rom heal th units in the di s trict suggest 

that trachoma is ver y common . The purpose of this i nvest i gat i on 

is to provide popul at ion- ba s ed data on t he occurre nce 

(prevalence), severity, distribution and associated ri s k factors 

for trachoma in rural 5idama population. 

The results of this i nvest i gation will provide epidemiologic 

information about trac homa which can be used by dist r ict and 

regional heal t h teams for the planning of preventive 

interventions. Moreover, the resu l ts will serve a s a bas eline 

from whi ch future as s essment of preve ntion prog r ams as well as 

any changes in the pattern of trachoma could be made. 
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II. STATE OF KNOWLEDGE 

A. Occurrence 

Trachoma is a wel l defined communicable disease of the eye 

causing a Keratoconjunct ivitis and ultimately leading to 

blindness. The etiologic agent is Chlamydia trachomatis (6). 

Trachoma has inflicted mankind for hundreds of years and has a 

worldwide distribution. At the turn of the eighteenth century 

trachoma was documented to have reached endemic proportions in 

both the military fighting under Napoleon and the civilian 

populations , of Europe (4) . Trehane noted that thirty or forty 

years ago, blinding trachoma affected large proportions of the 

rural populations south of latitude 40 degree north (7). Today 

trachoma affects close to 500 million people , nearl y 7 million of 

whom are blind ( 1). 

Rural communiti es in which blinding trachoma is a major 

public health concern are found throughout Africa, the Middle 

East, Iran, Afghani stan, the north Indian subcontinent, Burma, 

parts of southeast Asia, in a few parts of Australia, parts of 

Pacific Islands a nd in Central and South America (3,7). 

In developing countries 

trachoma (3) . It has been 

the major cause of blindness is 

documented that in areas of severe 

endemicity of un c ontrolled trachoma to 3% of the adult 

population are totally blind as a resUlt of trachoma. The l ater 

applies to countries in th e Midd le East, Africa and South-Eas t 

Asia. More than 4% of the adult population in these areas are 

J 



economi ca ll y blind, i . e., unab 1 e 

which s ight is essential (3,6). 

5 

to perform any useful work for 

According to a 19 79 WH O report 

about 21 millien people residing in the developing countries a re 

blind , or have a visual acuity of less that) 3/60 (3) . 

Good vlsion i s required for industrial development. 

Impaired vision affects the quantity and the quality of 

industrial producti on as well as the worker's liability to 

accidents. Cost and othe r implications of trachoma s hould also 

include consideration of work days lost. For instance in 1959 in 

Northern Africa 20 million work days were l ost due to trachoma 

( 6 ) . 

The majority of the blindness in African countries is caused 

by trachoma. For instance 50% of the blindness in the rural 

areas of Egypt, 35% in Kenya, 32% i n Malawi, 14.1% in Mal i, 40.6% 

in Uganda and 9 .. 3% in Zambia are caused by trachoma (3). Tizazu 

and Mburu reported in 19 83 that the prevalence of blindness in 

East Equatorial, Southern Sudan, was 6 .4% with rates as high as 

13% in some vil l ages . In villages with rates over 10% the major 

cause of blindness was trachoma, contributing to over 50% of the 

cases (8). 

In Ethi opia little is known about the prevalence, geographic 

di stribution and the risk factors of trachoma. The prevalence of 

blindness is thought to be approx imately 1 .5% . Of the estimated 

487,000 blind people in Ethiop i a , 205,000 cases are thought to be 

due to trac homa ( 14) . WHO has reported the prevalence of 

blindness in Ethi opia to be among the highest in the world, i.e. 
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4% ( 3) . The preva l ence of trachoma reported in Ethiop ia has 

varied greatly from place to p lace . Th e prevalence of moderate 

to severe trachoma reported by Deaole was B.5% in Jinka (Gamo 

Gofa), 20.4% in Gaser, 3.6% in Kontema, 50 . 7% in Bi tate, 65% in 

Chaha (Shewa), 51.8% in Sorena (Sidamo) cattle herders and 38.5% 

in Kereyu (9,10). In 1963, the percentage of mod e rate to severe 

infections between the ages of 1 and 9 years was 40% on average, 

and varied between 90% in Gonder area, 60% in Dessie and 15% in 

Dire Dawa. For the adult population the same report indicated an 

average prevalence of 20% (1 1 ). A 1959 study reported the 

preva l ence of trachoma to be 42% in Addis Ababa, 56% in Harar and 

77% in Gonder among children attending grades - 3. In 196 1 , 

trachoma prevalence among school children was found to be 62% in 

Add i s Ababa and 8 3% in Harar. In another report in 1980 the 

prevalence of trachoma was 99% in Wello and 94.2% in Shewa among 

school children (12) . 

In Sidama district, for the year 1987/88, eye diseases were 

among the ten top causes of both out-patient visits and hospita l 

admiss i ons . Among patients who attended the health units for an 

eye complaint, about 70% were fr om areas with a protected water 

supply. Nonetheless more than 50% were found to have trachoma 

and its compli cations. From MCH records of under-five clinic 

attenders in all health units i n the district it was found t hat 

1,242 (1.9%) of the total 70,938 diagnoses were trachoma (21) . 

Records fr om one health centre in Awassa, the main town of 

Sidamo reg ion, in 1984/85 and 19 85/86 ranked eye diseases as the 
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8th and 6th most frequent diagnosis r espactive ly among the out

patient visits (obtained from the reports of Awassa Health 

Centre). Less than 50% of the res idents of S idama district have 

access to health services and it may be that the magnitude of the 

problem is much greater than documented . Even where there is 

access to health services, patients rarely see k medical care for 

trachoma unless it 1S severe enough to interfere with daily 

activities . 

B. Determinants 

Disorders of the eye, like many other disorders are due to a 

comb inat i on of ecological, biological and social factors 

inc luding personal habits. To prevent blindness due to trachoma 

an u nderstanding of the epidemiologic determin ants that promote 

the occurrence of the disease are required. Such determinants 

inc l ude, 1) host factors such as age and sex, 2) environmental 

determinants including cl i mate and water avai l ability, and 3) 

general socio-economic cond itions. The intensity of these 

determinants has been shown to be responsible for creating an 

environment conducive to hyperendemic trachoma (4,6,7). 

One of the first researchers to recognize both the 

contagious nat u re of trachoma and identify the behavioral aspects 

of transmiss i on was John Vetch. At the turn of eighteenth 

century Vetch did much to destroy the fiction that trachoma could 

be propagated through the air by only looking at the diseased 

eye. Vetch noted that soldiers of Napoleon with trachoma lived 

in unsanitary conditions which favoured the spread of infection 

J 



through sha rin g common wash water , tc~e ls. 

contaminated with pus. 

livi ng condit ions of the 

He was lnstrumental In 

soldiers, insis t ing on 
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an d bed linen 

improv1ng the 

hygiene , f r esh 

air and life in t he ope n air for ophthalmic soldiers " (4). 

Many researc hers after Vetc h confirmed the a asociat ion of 

trachoma with socio-economi c development , occupati on, crowding, 

educati on , and personal and environmental hygiene (7,10,12, 

14-20). Dawson, wor k ing in Tunisia found significantly higher 

rates of trachoma in rural areas suggesting an association with 

poverty, poor housing and inadequate water supp ly (14). 

Reinhards reporte d a modest correlation between water use and 

trachoma; with per cap ita daily use inversely related to its 

occurrence among 1 to 14 year-olds. Low wate r consumption was 

associated with a higher prevalence of severe disease across all 

age groups 1n Southern Morocco (15). In Sudan Majckuk et al 

reported to have found a suggestive association of poverty, low 

level s of education, crowding and inf requen t bathing with higher 

disease intensity in households (16) . 

According to recent estimates, the number of people 

suffering from trachoma in the world may have dropped from over 

500 million to about 360 million over the last three decades (2) . 

The gradual disappearance of the disease in Europe and North 

America has been brought about by a multitude of changes in 

li ving conditions, pe rsonal hygiene and heal th care delivery or 

as expressed by Reinhards , through "material and cu ltural 

progress rather than s pecific chemotherapeutic intervention 



programs (13). 

Today, despite progress 

"avoidable" b lindness, a general 

environmental improvements and 

9 

made in the fight against 

lncrease in living standards, 

better health care, there are 

still many rural communities in developing countries where 

trachoma is endemic causing blindness and is the major public 

health problem (2,7). Because of i ts high prevalence, trachoma 

remains a high priority preventable health problem. Continued 

research into its occurrence and factors affecting its occurrence 

remain relevant and essential to the planning of preventive 

services. 

/ 
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III. OBJECTIVES 

The general objective 

preva lenc e of trachoma and 

of the s tud y was to es tabli sh the 

assess the rel at i ve importance of 

various environ men t al and behavioral risk factors. 

SPECIFIC OBJECTIVES: 

1 • To provide population based information on the 

prevalence of trachoma in the r ura l district of Sidama. 

2. To search for important economic educational, 

envi ronme nta l, and behavioral characte rist ics placing 

individuals at altered ri sk f or the occurrence of 

trachoma. 

3. To recommend appropriate actions, on the basis of 

results, t o be t ake n for the preventi on of trachoma. 

HYPOTHESES : 

This was l argely a hypotheses generating study. Specific 

occurrence rel a tions tested inc lude: 

H1: (Economic and Educational fa c t o r s) : 

The occurrence of trac homa i s significantly (P <0.05) 

associated with years of e ducati on and occupational status 

of head of househo ld , e ducation of s ubject and number of 

indi vidual s residing in hO USEho ld; 

j 
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H2: (Environmental factors): 

The occurrence of trachoma 

associated w1th exposure to 

is significantly (P<O . 05) 

cattle, smoke in living 

quarters, and poor garbage disposal. 

H3: (Behavioral factors): 

The occurrence of trachoma is s ign if i cantly (P<O . 05) 

assoc i ated with the frequency of face washing and bathing . 



1 2 

IV. METHODS 

A. STUDY DESIGN: 

A cross-s ecti o nal descr ipt ive s u rvey o f systematical ly 

selected house ho lds f or the presence of t rachoma was conducted on 

12 22 people residing in 10 randomly selected rural communit ies in 

S idama district. A case-control design was used to analyze the 

associations of active trachoma with demographic, behavioral and 

environmental variables (potential risk fact o rs) . 

B. STU DY DOMAIN: 

Sidama district is one o f th e six djstricts in the Sidamo 

administrative region of Southern Ethiopia. It has a total 

population of 1.6 million and an area of about 6,800 sq . kms, 

with a populati on density of about 235 peop le/sq. kms . It i s o ne 

of the most densely populated districts in Ethiopia . Abo ut 94% 

of the populat ion li ve in rural areas. Children under the age of 

10 years constitute 40% of the total population. The ave rage 

number of persons per household is 6 (21) . The district i s 

predominantly inhabited by the Sidama ethnic group. 

The economy of the district is based on agriculture. It 

presents a wide variety of ecological zones ranging from desert 

or semi-arid to the most fertile highlands. Livestock raising is 

common although g r azing land is scarce. The main stap le foods 

are cereals an d enset or false banana . 
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Health services are provided thro ugh 57 unlts including, one 

regiona l hos~ital staffed and supported by Norwegians ; three 

Ministry of Health (MOH) and one non-governmental health centres, 

and forty three MOH and nine non-governmental health station s . 

Health status indicators provided by a survey conducted by 

the distri c t health team, dur i ng the preparation of the 

district's hea l th profile (21), included an estimated IMR of 

129.9 per 1000 live births, a crude birth rate of 55.7 , a crude 

death r ate of 15.9 and a rate of natural increase of 3.9%. 

C. POPU LATION : (refer to figure 1) 

1 . Source Populat ion: 

The source populat i on inc l uded any ind ividual resid ing in a 

rura l communit y wi thin Si dama district (awraja). The district is 

divided into 8 sub-districts or woredas, of which one sub

distric t was excluded, (n = 24,411; 1.5% of the total population) 

because of its remote location and d ' Fficulties in communication. 

People residing in the 36 urban dwellers associations were also 

excluded, (n = 96,678; 6% of the total population). Hence, the 

source of the study population was people residing in the 498 

peasant associations located in the seven 

districts, (92.5% of the district' s populati on) . 

2. Study POPulation: 

accessible sub-

Sampling was carried out in two stages. First, ten out of 

the 498 peasant associations were selected at random using the 

j 
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Sidama District Population 
(Source Population) 

lone i naccessab 1 e woreda : 
! n = 24,411; 1. 5% !:-E_X<?_!:!!32.~r1_ I 

36 Urban Dwellers 
Associations 

n = 96,678;6.0% 

I 

I 
I ·' 

':,,{ 

7 accessable 
woredas 

Exclus i on 
1'·-·----·------- _ .. _-. 
, 

498 peasant 
associations 

. R.; 
i 
~I 

10 peasant 
associations 

Systematic samplin~ 
1 : 5 

All members of 
household examined 

Figure 1: Selection of Study Population 
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lists of peasant associations available in the district office. 

In these ten peasant associations, 221 households were selected 

systematically, one in five, in the second stage, using the list 

of heads of households 1n the peasant associations office. A 

hou se to start with was selected randomly. All individuals in 

the selected households were examined and interviewed. 

A total of 12 22 individuals (558 males and 664 females) were 

examined for the presence of trachoma and other types of eye 

diseases. 8 1 subjects cou ld not be examined because of their 

absence during the survey . 

3 . Samp l e s ize: 

The required sample size was based upon the following 

assumptions and desired degrees of confidence : 

alpha = 0.05 (chance of type I error) 

beta = 0.20 (chance of type II error) 

Estimated overall prevalence of trachoma, p = .15 

Minimal detectab l e change 

unexposed = .15 

(one-sided) in exposed vs 

Taking hypothesis 2, arid assuming a .20 prevalence of 

animals in the home, the estimated sample size per gro up is 

151*. 

To obtain this number of cases in a community , where 

prevalence was estimated to be .15, about 1100 people would need 

to be surveyed. An additional 10% of ad~ustment led to a target 

sample size of 1,200. 

*Biometrics Tables f or Statistics, vol I, 2nd edition 
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D. ME AS UREMENT: 

1 . Ey e e xam: Eye examinati ons on all individuals in the study 

population were carried out by 5 health assistants (HAl working 

in the district. The HAs were trained by two physicians from the 

Department of the Natlonal Program f or Prevention of Blindness in 

Eth iop i a, experienced in f i e l d studies for trachoma. The 23 day 

t ra i n i ng was both theoret i cal and practica l , 

tra i n ing i n the district. 

i nc l ud ing fi el d 

At the end of the tra i ning, intraobserver and interobserve r 

ag reeme nt i n the grading of t r achoma by the HAs was determined by 

t he trainers. For i ntraobserver agreement the Kappas coef f i cient 

ra nged from 0.75 to 0.95. For interobserver agreement the Ka ppa 

was 0.84 to 0.92. 

Eac h family membe r was e xamined for trachoma . Each eye was 

exami ned with the examiner sitting in front of the individual in 

day l ight, using a binoc ular loupe (X 3.5) and flashlight . The 

s ame examination prccedure and level of magnification were used 

in all examinations . Eyes were inspected f o r in turned 

eyelashes, following which the cornea was scrutinized for 

scarri ng . To check f or in turned eyelashes, the upper lid was 

pu s he d upwards s l ightly to expose the lid margins. Then by 

turnin g t he upper tarsal 

ex ami ned for inflammation and 

conjunctiva, the conjunctiva was 

s carring . ,Each eye was exam i ned 

a nd assessed separately . The exam i ner cleaned his hands with 

d i si nfectant solut i on (alcoho l or s avlon) between each 

exami nation . 
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To be considered present clin ical signs needed to be 

clearly seen. When there was 

absent. An individual found 

doubt, a sign was recorded as 

to have inflammatory trachoma, or 

conjunctivitis was given a full course of tetracycline ophthalmic 

ointment therapy with demonstration of its application. 

The intensity of trachomatous inflammation, as observed on 

the everted upper tarsal 

standard examination 

conjunctiva, was graded according to 

procedures under field conditions 

recommended by WHO (24). The four categories on the intensity 

scale applied I n this study were: TRIVIAL (insign ificant or 

absent), MILD , MOD~RATE and SEVERE . Classification is based on 

f ol l icles (F) and papillary hypertrophy (P) o bserved in the 

everted upper tarsal conjunctiva (see annex A fo r details of 

scoring) 

2 . Interview: The study interview was divided into two parts ; 

part one was about household cha racte ri stics and part two was 

about individual characteristics (refer to annex B). Pretest i ng 

was don e on 20 households in a rural community in Sidama 

district . With one exception, all individuals responded to all 

the questions without agitation . A question concerning the 

annual i ncome of a family irritated nearly all and hence was 

excluded f r om the fina l questionnaire. Occupat l on and ownership 

of animals were used as proxies for income. Interviewers 

received one day of training on the conduct of the 

questionnai res . This was given by the p r inc ipal inves tigator. 

J 



E. CONDUCT AND MANAGEMENT: 

Th is investigatior was ca ~ ried 

07/12/88. There were t wo physicians, 

18 

Ollt from 18/11/88 to 

including the principal 

invest igator, as su pe rvisors. The research team examined all 

family members 1n a s e l ected house. A househol d was defined as 

those people whose meals pr i mar il y came fr om the chosen dwelling. 

The purpose of the study was explained to the heads of households 

or in the a bsence of the head to another responsible adult membe r 

of the household. All subjects were asked for their consent to 

be interviewed and examined. 

The examinations and interv i ews were scheduled for the ear l y 

morning hours in order to find the majo r ity of the members of the 

househo l d with i n the chosen dwelling. Direct observat i ons were 

required to conf i rm the presence of a latrine and garbage pit. 

Interviews were carried out after the e ye examination. The 

re s ul ts of the eye examinations were unknown to the interviewers. 

The results of each examination were recorded on a separate 

examination record. When both eyes were involved, the findings 

of the worse eye were recorded. At the end of each working day 

both the question naire and the examination record, were checked 

for completeness and accuracy by one of the two supervisors. 

F. DAT A ANALYSIS: 

A descriptive analysis was done to determine the frequency 

and dist ribut 10n of trachoma in the study population . Trachoma 

was recorde d for furtl1er analysis in the f o llowing manner to 
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1 ,.and moderate to severe as 2 . 
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none as 0, tr ivia l t o mild as 

Ind iv iduals found to have moderat e t o severe infection 

(active trachoma), defined as cases, were compared with those 

who did not have any form of eye diseases, or controls, (refer t o 

Figure 2 ). Cases and controls we re then compa red for rates of 

exposure to economic, educational, environmental, and behavioral 

characteristics. Rate ratios, their 95% confidence intervals, 

and chi-square statistics were ca lculated. Significant bivariate 

associations we r e then included i n regression models for the 

prediction of the occurrence of trachoma . A stepwise multiple 

regression procedure was used allowing for the e ntry of variab l es 

into the equation at the p=. 05 leve l. 

Data analysis 

stati stical program. 

was carr"ied out us ing the SPCC/PC + 
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V. RESUL TS 

A total of 1222 subjects residing within ten peasant 

associations were enrolled in the st~dy. 558 ( 45. 7%) were males 

and 664 (54.3%) were females . Children under the age of 10 years 

constituted 48% of the study population. The average number of 

people examined from each peasant association was 122. The mean 

age of the study population was 17 +/- 6.4 years. The maximum 

age was 80 years and the minimum was 2 months. 

The study population came from 221 households. 54 of the 8 1 

people who were missed during the house-to-house survey were in 

the age group of >45 ye ars. The average s ize of the household was 

5.5. The occupation of 82.4% of the heads of the households was 

directly linked to agriculture. The heads of the households were 

predominantly males (91.2%). 

The prevalence of mild, moderate and severe trachoma was 

found to be 26.8%. The highest prevalence was among the age 

groups 0 to 10 years and in those > 45 years old, which were 

29.7% and 31.3% respectively. In table I the age distribut i on of 

the study population by eye exam results are summarized. In this 

table it can be seen that the highest prevalence rates for 

moderate to severe trachoma are found in children under 10 years 

of age . The prevalence of all grades of cicatricial trachoma was 

found to be 3.0%. The age specific prevalence of cicatricial 

trachoma increases with increasing age, reaching the highest pick 

in the age group of >45 years. Table 2 summarizes the age 
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I Age 
(years) 

I I 0 - 4 

I 5 - 9 
110- 14 
i 15- 24 
I 25- 34-
i 35- 44 

I 2 45 

j 
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TA BL E I 

Age Distribution of the Stud y Populati on by Results of Eye 
Examinati on 

- --~ 

I I , T r a c h ') m a , 

Nf'rmal 1 Trivial Mild Moderate Severe 

Nn. % No. % I No. % % No. % 

185 62o~ 22 7.4 26 8.8 25 8.5 30 8.0 

31 10.8 

12 7.6 
h65 57.~ 22 7.7132 11.2 

97 61.~ ; 3 8.2 21 13.2 

102 72.S 7 500 16 11.4 

89 63 .~ 14 10.0 12 806 

i 47 58 .°1 7 8.6 8 909 
i 41 35.0 17 14.5 11 9.4 

29 10.1 
12 7.6 

5 3.6 
12 8.6 

8 9.9 
13 11.1 

3 2.1 

4 2.9 

5 6.2 
13 11.1 

CicatriciaJ 

No. % 

1 0.3 

3 1.1 

3 1.9 

6 4.3 

5 3.6 
6 7.4 

13 11.0 

Conjun-
ictivitis 

, 

& 
other 

eye 
disease 
No. % 

7 204 

1 

1 

10 8.G 

I : I 

~~~"O~~l:~"o:::'I: :: .. :: :r:·· ::~t·:··: ::·"-~: .. ~::·r~··::: 
I i 

) 
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TABLE II 

Distribution of Trachoma by Age 

Mi 1 d Moderate Severe Total 
Age Total 

(years) Examined 
(N) % (N) (N) (N) 

0 - 4 296 8.8 (26) 8.5 (25) 10. 1 (30) 27.4 (81 ) 

5 - 9 287 11 .2 (32) 10. 1 (29) 10.8 ( 31j 32. 1 (92) 

10 - 14 159 13.2 (21 ) 7.6 ( 1 2 ) 7.6 ( 12) 28.3 (45) 

15 - 24 140 11 .4 ( 16) 3 .6 ( 5 ) 2. 1 ( 3) 17. 1 (24) 

25 - 34 140 8.6 ( 12) 8.6 ( 12) 2.9 (4) 20.0 (28) 

35 - 44 82 9.9 (8 ) 9.9 (8 ) 6.2 (5 ) 25.6 (21 ) 

> 45 118 9.4 ( 11) 1 1 . 1 ( 13) 1 1 . 1 ( 13) 31.3 ( 37) 

Total 1,222 10.3 (126) 8.5 (104) 8.0 (98) 26.8 (328) 
------------------------------------------------------------------------------------------------------------------

I 
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distribut io n among those found to have trachoma. The prevalence 

of trachoma i s fairly even across age groups, with the exception 

of a small drop from ages 15 to 34. 

The overall prevalence of active trachoma (moderate and 

severe trachoma) was 16. 5%. Active trachoma was also most common 

in children under the age of 10 years, and in those >45 years old 

(figure 3). Th e re was no difference in the prevalence of active 

trachoma between ma l es and females in children under the age of 

10 years and in those above 45 years of age. Summary of the sex 

distribution of active trachoma in the age group of 10 to 44 

years old is pres3 nted in table 3. It could be seen from this 

tab l e that among those 10 to 44 years active infections were 

significantly mo re common in females than in males with the rate 

ratio in female s bei ng 2.09 . 

A summary of significant bivariate relations with the 

occurrence of active trachoma is found in tables 4 and 5. Those 

with active trachoma had a significantly increased rate of 

exposure to households headed by housewives, illiterates , 

infrequent face and body washing, and families who dispose of 

their rubbish ln open fields near the house. 

As shown on table 4, the respective rate ratios of active 

trachoma in subjects from houses headed by government employees, 

farmers and housewives is ln an increasing order. The 

educat i o nal s tatus of examinees over 10 years of age was tested 

for its association wi t h a ct ive trac homa. It was found that the 

rate rat i o for active trachoma decreased with an increase in 

J 
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Sex 

Female 

Male 

2 

TABLE III 

Sex Distribution of Active Trachoma in the Age 
Group 10-44 Years 

n = 637 

Active 
Tracho ma 

45 

16 

No eye 
Disease 

192 

143 

X = 5.16, (0.01 < P < 0.05) 

Odds ratio = 2.09, (95% confidence interval 1.14, 3.85) 

26 
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TABLE IV 

Summary ,of Bivariate Analysis of Demographic Economic and 
Educational Determinants of the Occ urrence of Active 

Trachoma 

Acti ve Normal Crude 95% confidence 
Characteristics Trachoma Rate interval 

% (N) % (N) Ratio 

1 . Age (years)* 
+ a. > 10 18.8 (87) 81.2 (376) 1. 00 

b. < 10 24 . 7 ( 11 5 ) 75.3 (350) 1 .42 1.02, 1.90 

2. Occupation of 
the head of a 
house ** 

+ a. Govern-
ment em-
ployee 14.9 ( 1 1 ) 85.1 (63) 1.00 

b. Farmer 20.2 (159) 79.8 ( 627) 1 .45 0.75, 2.82 
c. Housewife 37.7 (23) 62.3 (38) 3.47 1 .52, 7.91 

3. Education of 
the head of 
a house ** 

+ a. 7-12 grade 3.7 (7) 96 .3 (184 ) 1 .00 
b. 1-6 grade 22.7 ( 135) 77.3 (460) 7 .7 1 3.54, 16.8 
c. Illiterate 24.6 (60) 75.4 (184 ) 8.57 3.82, 19.2 

4. Educational 
status of the 
individual** 

+ a. 7-12 grade 12.3 (23) 87.7 (164) 1.00 
b. 1-6 grade 21 .6 (29) 78.4 (105) 1 .97 1.08, 3.59 
c. Illiterate 28.1 (75) 71 .9 (192) 2.79 1 .67, 4.65 

5. Ownership of 
cattle** 

+ a. Yes 19.7 (159) 80.3 (649) 1.00 
b. No 35.3 (43) 64.7 (79) 2.22 1. 47, 3.34 

+ Referent category 
* p < 0.05 

** P < 0.01 
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TABLE V 

Summary of Bivariate Anal ysis for Be havioral a nd Env i ronmental 
De t erminants of the Occur r ence of Trachoma 

Active Normal Crude 95% 
Characteristics Trachoma Rate Confidence 

% (N) % (N) Ratio Interval 

1. Garbage dis-
posing system* 

+ a. Far away 16.4 ( 1 1 0 ) 83.6 (559) 1.00 

b. Backyard 35.3 (92) 64.7 (169) 2.77 2.00,3.84 

2. Frequency of 
face washing 
(per week)* 

+ a. > 7 times 20.7 ( 131 ) 79.3 (502) 1.00 

b. 7 times 23.5 (39) 76.5 ( 127) 1. 18 0.79,1.77 

c. < 7 times 24.6 (32 ) 75.4 (98) 1 .25 0.80,1.95 

3. Frequency of 
bathing (pe r 
month)* 

+ a. > 4 times 20.1 (86) 79.9 (341 ) 1. 00 

b. - 4 times 22.7 (87) 77.3 (296) 1 .17 o . 84, 1 .64 

c. < times 24 . 4 (29) 75.6 (90) 1.28 0 . 79,2.07 

+ Referent categor y 

* P < 0.001 
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educational status of the subject as well as the head of the 

household. 

Not having cattle was found to be a risk for trachoma, which 

may be a reflection of income. There was no statistically 

sign if icant association between keeping animals inside the house 

and trachoma. 

A striking association was found between garbage disposal 

system a nd the occurrence of active trachoma. A subject found to 

have active trachoma has a 2.8 times higher chance of being from 

household disposing its garbage in an open field near the house . 

Association was also found between frequency of face washing 

and active trachoma. Active trachoma was more frequent in those 

who washed their faces less than seven times per week. The odds 

ratio of active trachoma in those who washed their faces less 

than once per d~y compared with the rest cf the population was 

1.2. The risk was even higher when compared with those who 

washed their f aces more than once per day. Active trachoma was 

also more frequent in those who washed their bodies infrequent l y. 

The odds ratio for active trachoma in those who washed their 

body l ess t han once per month, when compared with the rest of the 

population was 1 . 19; the figure i s even higher when compared with 

t hose who bathe at least once per week. 

A summary of the multiple regressions based upon 

demographic, economic, educational, behavioral, environmental and 

combined models are presented in tables 6,7 and 8 respectively. 

j 
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Demographi c factors predi ctive of the occurrence of active 

trachoma were ownership of cattle and the occupation and 

educational status of the head of the household (table VI). Not 

predictive were age and education of the subject . Behavioral! 

environmental factors predictive of active trachoma were the 

method of garbage disposal, frequency of facewashing and bathing 

(table VII). Not entered into the equation were animals living 

withi n t he house. In the combined model the following f actors 

were most predictive of· trachoma: method of garbage disposal, 

occupation and education of head of household, ownership of 

catt l e (tab~e VIII). 



TABLE VI 

Multivariate Analysis of Demographic, Economi c and Educational 
Determinants of Active Trac homa in Rural Sidama Di s trict 

31 

Characteristic B SE B BETA Significance 

Ownership of cattle -0.109 0.029 -0.124 0.000 

Occupation of t he 
head of household 0.030 0 .0 1 1 0 .09 3 0.004 

Educat i on o f the 
head of the house-
hold -0 . 011 4.939E-03 -0.073 0.027 

Constant 0 .2 71 0.032 0.000 
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TABLE 'III 

Multi variate Analysis of Behavioral and Environmenta l 
Dete rminants of Acti ve Trachoma in Rural Sidama District 

Characteristic B SE B BETA Significance 

Garbage disposing 
system 0.081 0.014 O. 172 0.000 

Frequency o f face 
washing ··0.079 0.037 -0.079 0.010 

Frequency of 
bathing -0.062 4 . 982 E-0 3 -0.066 0.026 

Constant 0.198 0.1 10 0 . 000 
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TABLE VIII 

Summary of the Multivariate Aanalysis of All the Risk Factors for 
Active Trachoma in Rural Sidama District 

Characteristic B SE B BETA Significance 

Garbage disposal 
system 0.081 0.015 0.172 0.000 

Occupati o n of the 
head of house-
hold 0.029 0 .01 0 0.089 0.006 

Ownership of 
cattle -0.080 0.029 -0.091 0.005 

Educati on of the 
head o f 
househol d - 0.011 4.868 E-03 - 0.073 0 . 0 23 

Constant 0.129 0.042 0.002 
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VI . DISCUSSION 

The pu rpose of this investigation was to document the 

prevalence of trachoma in the rur a l Sidama population and to 

identify importa nt determinants of the occurrence of trachoma. 

This study documen ted a h igh prevalence of t r achoma in the 

distr i ct. Additionall y, several be havi ora l, environmenta l , 

economic and educational c haracte r i s tics were identified that are 

significantl y related to the occurrence of active trachoma. This 

discussion wil l separately address the occurrence and deter"minant 

findings , next assess 

with a consideration 

certain methodolog i c issues and co nclude 

of the study's genera l izability and 

i mplications. 

The stud y used a well r ecogn ized determination of sample 

size and a hou se 

trachoma grading 

Health ass istants 

to house survey of eye examination. The 

system used agreed with the WHO criteria (25) . 

trai ne d by experienced trainers were used. 

The i r inte ro bserve r and intraobserve r agreement in the grading of 

trachoma were good. The me thod used a higher 3.5 x magnifying 

loupe which could compensate the deficiency observed dur i ng the 

intraobserver and interobserver agreement. Exclusion of t he 

tr i via l (insignificant) cases in the ca l culation of the overa l l 

prevalence of trachoma might have underestimated the preva l ence 

of trachoma in the di s tric t . 

The relatively high preva l ence of all grades of t r ac homa in 

children under the age of 10 years is consistent with other 
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studies in Ethiopia and other devel opin g countries (5,9,12,18). 

The preval ence of mc d e r a~e to seve r e i nfecti ons in children under 

the age of 10 years was felt t o be due to the fact t ha t children 

are exposed to various types of ri sk fa c tor s an d are less ab l e to 

maintain pe rsonal hygiene . 

The difference between males and females in the occurrence 

of act i ve trachoma in the age group of 10 to 44 years of age 1S 

consistent with a woman's greater exposure to and intimate 

contact with chi l dren during the inflammatory and maximally 

infectious phase of the disease. 

People in the age group of >45 years were relatively 

underrepresented. As described, most of the individuals who were 

not present during the survey were people in the age group of >45 

years. Probably people with trachoma might have stayed at home. 

This is probably why a pardoxical 1ncrease in the prevalence of 

active trachoma, especially in females, in this age group was 

observed. Additionally rural women in this age group us ually 

stay at home taking care of small children while the younger and 

stronger members of the family go to market or work. Therefore, 

these women cou ld get the infection more easily from the chi ldre n 

they attend. Repeated attacks of trachoma in younger ages may 

have contr i bu ted to the observed r elatively higher prevalence of 

cicatricial trachoma in old ages. 

Usually the assessment of economic status of a fami l y is 

difficult, particulary among rural population. In this study, 

the economic status of households could be estimated from the 

I 
j 
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occupation of the head of the househo ld and ownership of cattle . 

Government empl o yee s , mostly elementary school teache r s, have a 

constant monthly income, while housewives have low and irregular 

income as us ually obse rved in t he ru r al community. The 

significant variation 1n the prevalence of act i ve t rachoma 

between households headed by gover nment employees, ana housewives 

as well as the difference observed in households having and not 

having cattle may be due to the variation in economic status, 

hence suggesting the importance of the economic status in the 

occurrence of trachoma. 

On the other hand, the government employees are the best 

educated groups in the local community. The r efo r e, it might be 

d iff icult to say which was important in the occurrence of 

trachoma in this c ase. In general, occupat i on of the head of the 

household and p r obably the economi c status of the household, 

significantly a ffected the o ccurrence of ac t ive trachoma. Ko and 

Kyaw in Burma and Taylor i n India found higher rates of trachoma 

among those of l ower economi c status (4, 2f) . 

Lower levels of educat ion we r e as s oci ated with higher 

disease intensity, in Sudan , and higher prevalence of disease 1n 

India (4). In the present study , both education of the heads of 

the families and education of the individual are strongly 

associated with active trachoma . This may result from the fact 

that where diseases of the eye are recognized as problems of 

importance, where there is good knowledge about ocular diseases 

and good attitude toward s trachoma infect i on, all of which are 

I 
J 
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characterstics of educated subjects, may influence people to seek 

help early. 

The strong association of 

with 3ctive trachoma found 

open 

in 

field disposal of garbage 

this study underlines the 

importance of environmental sanitation in the occurrence of 

trachoma. Garbage provides an excellent media for the breeding 

of flies which are the principle vectors of transmiss i on. Some 

researchers found tha t flies are not the pr inciple transmitters 

and s howed that th e ir control alo ne had little influence on the 

occurrence of trachoma (13). However , the high prevalence of 

active trachoma in the conditions of unclean environment found in 

thi s study indjcated that flies played an important role in the 

transmiss ion of trachoma. This finding is in accord with that of 

Okano who has found the relation of environ mental cleanliness 

with the preva l ence of trachoma (4). 

As observed by the r esearch t eam dcmestic garbage, which 

inclUded ash , dust, dropping of anlmals and even feces of 

ch ild ren, was thrown into the backyards of several houses and was 

considered as fertilizer, where flies were hovering around. 

Discharge from eyes and unclean faces of children playing around 

attract the flies" increasing the probability of transmission of 

the infection from eye to eye. 

As shown by Desole in Ethiopia, the presence of cattle and 

the way they are kept increases the risk of trachoma (10). One 

hypotheses at the beginning of the study was that more cases of 
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trachoma wou l d be f ound in those wh o owned catt le. 

However, the reverse was f ound in the pr esent study. This may be 

due to the fact that thos e who owned cattle are well-to-do 

families in t he community. 

with other garbage so 

trachoma perhaps depends 

Dropping 

the effect 

upon the 

of cattle may be disposed 

of the animal droppi ng on 

system of garbage disposal 

rather than their mere presence. Thus, this variable (ownership 

of cattle) probably showed socioeconomic status, rather than the 

risk it was initially intended to show . The re was no difference 

in prevalence of trachoma between owners who kept their catt le 

inside the living room and those who kept them outside the living 

room. The benefits from owning the catt le might be higher than 

the disadvantages arising from keeping them inside the living 

room if their dropping are used or disposed properly. A better 

of f family is more likely to use the health services, is better 

educated and more li kely cares for personal and environmental 

hygiene. This study did not invest igate the relationship of 

cattle owning and other variables, such as education and the 

like. 

Trachoma is often associated with face washing. Many 

authors have shown the importance of face washing in the 

prevention of trachoma (5,7,23). It i s of interest that in the 

present study no association was found between the source of 

water for household and active trachoma , but a co rrelation was 

fou nd between frequency of face washing and bathing and 

prevalence of active trachoma. There is no doubt t hat fewer 
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flie s collect on clean faces thereby reducing the transmission of 

trachoma. The modest association between frequency of bathing 

and active trachoma might probably be due to the fact that people 

who bathe frequently were more concerned about their personal 

hygiene and hence washed their faces more often than those who do 

not . 

The association between frequency of face washing and 

bathing and the occurrence of active trachoma implies that the 

availability and use of water for personal hyg iene is one of the 

changes that is i mportant in the prevention of trachoma. These 

types of hygienic practices are not expensive, do not require 

trained manpower or major changes in culture . Only a minimum 

amount of water is required for freq uent face washing. Therefore 

the use of water for personal hygiene is an important point of 

interventi on, Ilh ich interrupts the transmission of trachoma. 

The likelihood of acquiring active trachoma by an 

indiv idual, 

system, low 

very high . 

once it 1S known that there is poor garbage disposal 

income and low educational level of the family is 

The results in this study suggest that these 

determinants, among several others, were the most important in 

predicting the occurrence of active t r achoma. This might be an 

indication that an increase in fly p~pulation, favoured by 

rubbish in the open field, was the most important factor for the 

transmission of the disease i n the rural population of Sidama 

district. Poor environmental sanitation and personal hygiene are 

not restricted only to the rural population of Sidama district, 



40 

but are common fo r the majority of the rural population of 

Ethi opia . since about 90% of the Ethiopian population 1S in a 

s im i l ar situation, improvements ln environmental and personal 

hygiene would be expected to signi f icantly reduce the prevalence 

of active trachoma. 
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VII. CONCLUSION S AND RECOMMENDATIONS 

The results of this community based epidemiological survey 

suggest the following observations in conclusion: 

1. Trachoma was prevalent in the district; 

2 . The prevalence of active trachoma directly co rrelated 

with the age and gender of t he ind i vi dual; 

3 . System of garbage disposal, environmental sanitation, 

was the most important predictor of active trachoma; 

4. Active trachoma was more prevalent in the conditions of 

poverty, low education and infrequent face washi ng and 

bathing. 

These observations led t o the foll owing recommendations: 

1 . Introducing garbage pits and demonstrating its use in 

the r u ral community is crucia l ; 

2. Continuous emphasis on face washing and bathing; 

3. Targeting children and mothers in the prevention 

program; 

4 . Conti nuous s u rveillance of trachoma f or mon itori ng the 

occurrence and impact of intervention prog r am; 

5 . Cont i nued research on determinants of trachoma . 
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ANNEX A: 

The guide use d fo r grading trachoma (Recommended by WHO in 19 81: 

For scoring follicles (F) the everted upper tarsal 

conjunctiva l surface was divided into three approximately equal 

zones. See diagram. 

Key: 

F = No follicle; 
0 

F = Follicles pres ent, but no more than 5 in zones 2 and 
1 

3 together; 

F = More than 5 follicles in zones 2 and 3 together but 
2 

less than 5 in zone 3; 

F 
3 = Five or more follicles in each of the three zones. 

The scores for upper tarsal papillary hypertrophy and 

diffuse infiltration (P) are as follows: 

P = Absent : no rmal appearance; 
o 

P = Minima l : individual vascular tufts (papillae) 
1 

prominent, but deep conjunctival vessels on the 

tarsus not obscu r ed; 



2 

P = Moderate: more prominent pap ill ae, and nor ma l 
2 

vesse l s appear hazy, even when seen by naked eye; 

P = Pronou nced: conjunctiva thickened and opaque, 
3 

normal vessels on the tarsu s are hidden over more 

than half of the s ur face. 

According to the above scoring c riter ia the i ntensity of 

inflammatory trachoma was classified as follows : 

Intensity Fo lli cl es Papi l lae Key sign 

Severe F (or F or F ) P P 
3 2 1 3 3 

Moderate F P F 
3 2 3 

Mild F P P P F 
2 0, 1 , 2 2 

Trivial F or F P P P F o r F 
0 1 0, 1 , 2 0 1 

In addition, to assess c i catr i cial trachoma and the 

contributi on of trachoma to visual loss in the communit y the 

scores were used : 

Conjunctival scarring "CC): 

C No scarring on the conjunct iva; 
o 

C Mild: fine scattered scars on the upper tarsal 
1 

conjunctiva or scars on other parts of the conjunctiva; 

C Modera te: more severe scarri ng but without shortening or 
2 

distortion of the upper tarsus; 

C Severe: scarring with distortion of the upper tarsus . 
3 



Tr ichos is and lor entropion (TIE): 

TIE 
o 

TI E 
1 

TIE 
2 

TIE 
3 

No trichosis or entrop i on; 

Lashes deviated towards the eyes but not touching the 

globe ; 

Lashes touching the globe but not ru bbing on the cornea ; 

Lashes cons istently ru bb ing on the cornea . 

Corneal scarring (CC): 

CC Absent; 
o 

CC Minimal scarr ing or opacity but not involving the visua l 
1 

axis and with clear external cornea; 

CC Moderate : scaring or opacity involving the visual axis, 
2 

with pupillary mar gi n visible through the opacity; 

CC Severe : central scar ring o r opac ity with the pupillary 
3 

margin not visible through the opac ity . 

According to these scor ing cicatricial trachoma was graded 
as: 

Mi 1 d 

Moderate -

Severe 

the presence of definite scar s in the tarsal 

conjunctiva (C 
1 

and C ); 
2 

suf fi cient scarring of the tarsa l conjunctiva to 

cause distortion of the tarsal p l ate (C ); 
3 

trichiasis in t he presence of tarsal conjunct i val 

scarri ng. 

3 



ANNEX B: 

The questionnair e used in the study : 

1. Name of the head of the family: 

2 Peasant association No. 

3. House No. 
2 3 4 

I. Household questions: 

4. Sex o f the head of the household: 

1 . Male 2. Female 
5 

5 . Occupation of the head of the househo ld: 

1. Farmer ; 

2 . Government e mployee; 

3. Merch ant; 

4. Self emp l oyee; 

5. Housew ife; 

6 . Pensioner (reti red); 

7 . Others; specify 
6 

6 . Famil y size 
7 8 

7 . Educational status of the head o f the household: 

00. r 11 iterate ; 

01 . Completed literacy campaign; 

If schoo l hi ghest grade comp leted 
9 10 



8. Do you own cattle? 

o. No 1. Yes 

9. If yes do the cattle live within the living 

room? 

O. No 2. Yes 

10. Where do you get water for domestic uses? 

1 • River; 

2 . Pond (lake); 

3. Roof catchment (rain water) ; 

4. Well - unprotected; 

5. Spring - unprotected; 

6 . Well - protected; 

7 . Spring - protected; 

8. Pipe. 

11. Where do you dispose of garbage? As verif ied by the 
interviewer . 

1. Backyard - unburned? 

2. Backyard - burned? 

3. Far away from the house. 

12. Where do you defecate? 

1. Open field near the house; 

2. Open field far away from the house: 

3. In a l atrine. 

2 

Column 

1 1 

12 

13 

14 

15 

J 
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Column 

13. Where do you cook? 

1. In the bed room; 

2. In a separate room in the house; 

3. Outside the 1 iving house. 
16 

14. Is there window in the cooking room? 

O. No 1. Yes 
17 

15. Number of rooms in the li ving house ______ __ 
1B 

II. Individual questions of the examined person: 

Name of the examined person: ______________________ _ 

1 • Sex: 

1. Ma 1 e 2. Female 
19 

2. Age: 
20 21 22 23 

3. Occupation: 

1 • Farmer; 

2 . Government employee; 

3 . Merchant; 

4. Self employee; 

5 . Housewife; 

6. Student; 

7. Retired; 

B. Others: specify 
24 

I 
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Column 

4. Educational status: 

99. too young to go to school; 

00. illiterate; 

01. completed literacy campaign; 

If schoo 1, h i ghest grade completed 
25 26 

5. Do you was h your face? 

o. No 1. Yes 
27 

6. If yes, how of ten? 

times per we ek 
28 

7. Do you bathe? 

o. No 1 • Yes 
29 

8. If yes how of ten? 

times per month 
30 31 

9. How many peop le share your bed room? 
32 

10. Result of the eye examination 
33 

Name of the interviewer ________________________ ___ 

Signature ________________________________________ __ 
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