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ABSTRACT 
 

Trachoma is a chronic communicable kerato-conjunctivitis caused by chlamydia 

trachomatis.  The disease can cause blindness if not treated.  There are at least 146 

million people in the world suffering from active trachoma, 4.9 million of whom 

were blinded due to the disease. Studies conducted in Ethiopia on school children 

showed that trachoma is highly prevalent and a major public health problem. 

Trachoma is transmitted by flies, fomites and fingers. Numerous studies have 

demonstrated that limited access to water supplies, low water consumption by the 

households, and poor personal hygiene especially with regard to facial cleanliness are 

all risk factors for chlamydia trachomatis. Even though their impact has not been 

determined, efforts have been exerted to control the transmission of trachoma by the 

ministry of health and other non-governmental organization.  A cross-sectional 

community-based study was conducted on children 1- 9 years old, residing in three 

selected rural kebeles with different altitude, in Amhara region- Northern Ethiopia. A 

total of 1872 children were included in the study.   The study showed that the 

prevalence of active trachoma was found to be 50% in highland area (2501 – 

3000ms), 69.9% in medium altitude area (2001 – 2500ms) and 73.8% in low land 

area (1600 – 2000ms). The difference in prevalence among children residing in the 

three agro-ecological zones is statistically significant (χ
2
 = 98.9, p< 0.0001). The 

result showed that distance from water source and presence of window in cooking 

place, were found to be positively associated with active trachoma. Negatively 

associated factors were altitude of residential area, water amount consumed for 

domestic activities and regular use of soap. In conclusion altitude is significantly 

associated with, and it is one of the indicators of prevalence of active trachoma. 

Further detailed studies on the role of altitude on transmission of trachoma are 

required. Mechanisms to improve face washing habit of children and water 

accessibility should be considered when designing any trachoma control program. 

 

Key words:- prevalence; active trachoma; altitude; risk factors; low land; high land; 

demographic & economic factors; behavioral & environmental factors; Ethiopia.
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1.  INTRODUCTION  

 

I. History of trachoma  

Trachoma (in Greek “rough”) is   communicable kerato-conjunctivitis usually of chronic 

evolution caused by a micro organism called chlamydia  trachomatis, primarily affecting 

the superficial epithelium, characterized by the formation of follicles, papillary hyperplasia 

and pannus formation. The natural resolution is by cicatrisation, involving potentially 

considerable visual disability (1, 2).  

The history of trachoma goes back to the earliest medical records and embraces some five 

millennia. It was known in China where trichiasis was treated in the 27
th

 century B.C.  It 

was also endemic among Sumerians of Mesopotamia (before 2000 B.C) and it was a 

scourge in ancient Egypt where the evidence of papyri and of forceps used for trichiasis 

places experience of its ravages at any rate back to the 19
th

 century B.C. It was also 

common in ancient Greece and in the 5
th

 Century B.C (1, 2); Hipocrates was well 

acquainted with it, while Heliodorus of Alexandria wrote a book on the subject in the 2
nd

 

century B.C (1).  

The classical Romans also knew of it. The name trachoma was used by a physician called 

pedanius Dioscorides (AD 40-91), another physician Celsus (A.D 14) gave a good clinical 

description of the roughness of the lids and their treatment by rubbing and scarification 

(1). Some writers mentioned that trachoma was transported from its natural home in the 

Middle East (particularly Egypt), from time to time by travelers to be disseminated to the 

other parts of the world:  Europe by crusaders from Palestine, to the rest of Africa, 

southern Europe and to Asia by the Muslim invaders and to America by the Spanish 
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conquistadors (1).  But the disease was not particularly brought to the notice of European 

surgeons and medical research until practically the entire French army of 32,000 and to a 

less extent the British, fell victims to it during the Napoleonic campaign in Egypt in 1798-

1799 and immense numbers of soldiers were sent home blind (1). 

Today, in developing countries for the greatest part tropical, trachoma is one of eye 

diseases, which is most responsible for suffering and for the greatest incidences of 

blindness (1, 2, 3).  

II. Global and national situation of trachoma  

According to the world health organization (WHO) blindness is defined as a visual acuity 

of 3/60 or less (4). Currently it is estimated that 45 million individuals world wide are 

bilaterally blind and another 135 million have severely impaired vision (5). The fact that 

there are 180 million people in the world today either blind or at the verge of blindness, 

makes trachoma a human tragedy in our times. This number does not include millions with 

monocular visual impairment or blindness (6). 

Rapid Industrialization and the spread of information technology have changed the nature 

of the work place for many people (7). Visually demanding tasks- driving, reading, 

interpersonal interaction and computer skills are now of greater importance particularly in 

countries experiencing economic development (7).  

Population based research has shown that people with the best visual acuity of 6/18 can 

not perform visually intensive tasks effectively (7).  The functional limitations of such 

individuals will hamper the economic growth of a country (7,8,9).The true burden of 
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blindness includes those who are economically blind with visual acuity of  less than 6/18 

and better than 3/60.  

Diseases affecting the cornea usually at their end stage cause either opacification or 

ulceration and finally corneal blindness (10). The importance of corneal diseases as a 

major cause of blindness in the world today remains second only to cataract. It is clear that 

the epidemiology of corneal blindness is diverse and highly dependent on the ocular 

diseases that are endemic in each geographical area. The diseases responsible for an 

increase in the prevalence of corneal blindness in a population have included trachoma, 

onchocerciasis, leprosy, ophthalmia neonatorum and, measles and/or xerophtalmia (10).  

At present trachoma is still the world’s leading infectious cause of blindness and the 

leading cause of ocular morbidity. According to WHO, it is estimated that 10 million 

people are suffering from trichiasis and need surgery to prevent corneal blindness and 

another 4.9 million are totally blind from trachomatous corneal scaring (10). Trachoma 

therefore, remains the leading cause of preventable blindness in the world today 

particularly in developing countries especially tropical areas. A clinic based survey 

conducted in Cambodia in 1996 showed that trachoma was the cause of bilateral blindness 

in 6% of all patients who visited the clinics. In the same survey trachoma was found in 

13.6% of all patients (11). According to WHO report in 1979, trachoma caused blindness 

in 40.6% of rural population of Uganda and in 35% of Kenyan rural population.  

 

III. Trachoma in Ethiopia 
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According to the investigation carried out by Budden in 1981, the prevalence of blindness 

in Ethiopia is estimated to be 1.5% (12). The same survey report in Ethiopia showed that, 

trachoma was found to be the leading cause of blindness (42%) followed by cataract 

(29%). Based on this estimation currently 900,000 to 1,000,000 people are blind of which 

nearly 400,000 are related to trachoma (12).  

The available reports indicate that the prevalence of trachoma is quite high in Ethiopia 

through out the country.  A study by Lemma estimated the prevalence rate of trachoma to 

be 40.9% in children age 5 to15 years in Wollo, north eastern- Ethiopia (13). Another 

study in Gonder region, Northern Ethiopia, the prevalence in children 5-9 years was found 

to be 43% (13), while a community based survey in Jimma zone, southwestern Ethiopia 

showed the prevalence of active trachoma to be 25% in all age groups and 35.7% in 

children age less than 10 years (14).  

IV. Risk Factors for Trachoma 

Trachoma has always been associated with poverty, poor sanitation and low socio-

economic status (14). The infection is transmitted from eye to eye by contaminated fingers, 

clothes, eye make up, flies and aerosolized nasopharyneal secretions. For transmission to 

become common place, however, certain environmental conditions must also be present. 

Numerous studies have demonstrated that limited access to water supplies, low water 

consumption by the household, the presence of flies, and poor hygiene especially with 

regard to facial cleanliness are all risk factors for becoming infected with chlamydia 

trachomatis (13, 14, and 15).  
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A study conducted in Ethiopia by G. De Sole on Cuscitic pastoralist groups demonstrated 

the importance of cattle in the transmission and severity of eye infections (15). Cattle 

droppings probably by serving as a good breeding media for flies might contribute to the 

transmission of blinding trachoma. In addition, the study showed that neither cattle 

ownership nor the presence of cattle in the village has a major role in the size of the fly 

population; instead it seems to be the way in which the cattle are kept (15).  

As seen on the study in the Gambia, the control of muscid flies is believed to reduce the 

transmission of trachoma in children (16).      

There is considerable evidence that, persons with clean faces are less likely than others to 

have active trachoma. A community based study conducted on children aged 1-7 years in 

Tanzania Showed that sustained facial cleanliness is a protective factor for both any 

trachoma and severe trachoma.  Consequently there is an assumption that promoting 

hygiene may reduce trachoma. A study done in Wereilu  woreda, South Wollo, 

documented significant association between children’s face washing habit less than once 

per day and the prevalence of trachoma (13).          

In a study done in Nepal, it was found that villages without tube-wells had a higher 

prevalence of trachoma while lower rates of infection were seen in families who live in 

cement houses with fewer people per room, and had more servants, more house- hold 

goods more animals and more land (10). 

In south western Ethiopia, where 24.5% of the population was shown to have clinically 

active trachoma, Zerihun found that both, active and cicatrical trachoma were significantly 
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associated with females (17), living in rural areas, having illiterate parents, and not having 

a latrine.  The fact that females seem to be especially at risk has been confirmed by studies 

in Kenya and the united republic of Tanzania (10). Whether this is because, they have 

lower status in their society, or spend more time with young children, who are the main 

source of clinically active infection, have not been clearly delineated. It is clear however 

that, individuals who are marginalized, impoverished, and at the bottom socio-economic 

level of society are most likely to have the disease.   

In general, when economic and living conditions improve, the prevalence of trachoma 

declines. For example, Dolin found that from 1986 to 1996 the prevalence of blindness 

resulting from trachomatous corneal opacities in a study population in the Gambia fell 

from 0.10% to 0.02%, a relative decline of 80%. At the same time the prevalence of 

clinically active trachoma decreased by 54%. During this 10-14 years period, primary 

health care (PHC) services expanded, access to water increased, and sanitation improved, 

and there was a general improvement in the public health infrastructure in spite of a rapid 

growth in population (18). 

World health organization, in cooperation with various non-governmental organizations 

and national health services, recently began implementing a program to eliminate blinding 

trachoma-Global Elimination of Trachoma by 2020 (GET 2020) (19, 20). The program has 

adopted a strategy called SAFE, consisting of the following control measures: Surgery for 

entropion / trichiasis, Antibiotics for infectious trachoma, Facial cleanliness to reduce 

transmission and Environmental improvements such as control of disease spreading flies 

and access to clean water. 
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Scarcity of resources will not allow nations to implement the SAFE strategy in all parts of 

their territories at once. Therefore, trachoma elimination campaign of a country should 

start from and give emphasis to areas where the disease is rampant and stage by stage can 

cover the rest of the nation.  

This study will estimate the prevalence of active trachoma in children living in the three 

agro-ecological zones of south Gonder administrative zone and assess the relation of 

active trachoma prevalence with altitude. In a study in central Ethiopia, The prevalence of 

trachoma was found to be as low as 7% in highlands with elevation above 2500 ms and as 

high as 77% in low lands below 2000 meters above sea level (23). 

2. Significance of the study  

Numerous studies have been performed with regard to determining magnitude of 

trachoma, identifying risk factors, and on impact of intervention activities. However few 

studies were carried out on the association of altitude and active trachoma prevalence. This 

study will estimate the prevalence of active trachoma among young children residing in 

rural South Gonder and determine the association of the disease with potential risk factors 

including altitude of residential area. The result of this study, together with those of similar 

studies will help in designing various intervention stratetegies accordingly. 
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3. Objectives  

I. General objectives  

The objective of the study is to measure the prevalence of active trachoma among young 

children and to assess its relationship with variation in altitude.  

II. Specific objectives  

1. To measure the prevalence of active trachoma in children of age 1-9 years living in 

areas with different altitudes.  

2. To assess the relationship between prevalence of active trachoma and variation in 

altitude.  

3. To assess the relative importance of possible risk factors for acquiring of trachoma.     

 

 

 

 

 

 

 

 

4. Research methodology 
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I. Study design     

The study was community – based, cross-sectional descriptive study design. House to 

house survey to identify children with signs of active trachoma was conducted by trained 

health professionals. 

A pre-tested quantitatively designed questionnaire was employed to collect important 

information about demographic, environmental and behavioral factors. Eye examination, 

for the presence of signs of active trachoma was performed for each study individual, 1- 9 

years old.  

II. Study area 

 The study area is located in south Gonder administrative zone of Amhara region with 

geographical location of 11
0
 02' to 11

0
 42' latitude and 37

0
 25' to 38

0
 43' longitude. The 

zonal town Debre-tabor is found 666 km north east of Addis Ababa. The zone has 10 

woredas with a total population of 2,116,541 projected from 1994 census report (21). The 

larger proportion of the population live in the rural area and children of age below 10 yrs 

constitute 30.1% of the rural population. There are about 399,792 households in the rural 

area and the average household size is about 4.5 (21). 

One zonal hospital and 10 health centers exist in the zone. There are only two ophthalmic 

nurses and few ophthalmic medical assistants in the zone. Less than 15% of the rural 

households get their water from protected wells & springs (22).    

The area has three agro-climatic divisions: kolla, Woina-dega, and Dega with altitudes of 

<1500 ms, 1500-2500ms, >2500ms above see level respectively (22).   

III. Study population  
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Children of age 1- 9 years living in the rural part of south Gonder zone were included in 

the source population. The ten Woredas of the zone were categorized in the three agro- 

climatic regions – kolla, Woina-dega and Dega. Woredas were categorized in to one of the 

divisions based on where the larger proportion of the area lies. One woreda was selected 

randomly from each agro-climatic zone. 

Three peasant associations, one from each selected woreda were included in the study by 

random selection.  A complete census of selected kebeles was conducted. List of the 

households was the base for identifying sample households by systematic selection. One 

out of three houses was included in the study (1:3households). All children of age 1-9 

years residing in selected households were eligible for the study. The total of 1068 

households from the selected three kebeles, were visited to get the required number of 

study children. Three hundred and sixty houses from kola kebele, 340 houses from Woina-

dega and 365 houses from Dega kebele were study households. Those households where 

there were no eligible children were excluded from the study.  The sample selection 

procedure is described schematically as follows (Figure 1). 

 

 

 

 

 

 

 

 

 

 

Figure 1. Schematic Presentation of Sample Selection Procedure. 
 

South Gonder Addm. Zone 
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(10 Woredas) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV. Sample size 

Low Altitude 

(Kolla) 

3 Woredas 

Medium altitude 

Woina-dega 

5 Woredas 

High altitude 

Dega 

2 Woredas 

Random 

Selection   
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Ebinat 

1 Woredas 

(Fogera) 

1 Woredas 

(Farta) 

18 Kebeles 

(Kolla) 

16 Kebeles  

(Others) 

25 kebeles 

(Woina-dega) 

3 Kebeles  

Urban  

22 Kebeles 

(Dega) 

38 Kebeles

(Others) 

1 Kebele 

  

1 Kebele 

 

360 House Holds 

(1:3 Households)  

340 House Holds  

  (1:3 Households) 

365 House Holds  

    (1:3 Households) 

499 Children  

  

741 Children  

 

632 Children  

 

Random 

Selection   

1 Kebele 
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A study conducted in central part of Ethiopia recently documented prevalence of active 

trachoma to be 70%,40% & 8%, in children of age less than 10 yrs, who live in areas with 

Kolla, Woina-dega and Dega  agro-climatic divisions  respectively (23). 

Using the prevalence rate from the above mentioned study, and taking 95% level of 

significance with 0.05 degree of precision , design effect of 2,the sample size required was 

492 children from kolla ( Ebinat ) woreda and  738 children from Woina-dega ( Fogera 

)woreda . The sample size required from Farta woreda was calculated using estimated 

prevalence rate of 8%, with 95% of level of significance and 0.03 degree of precision. 

A total number of children required to participate in the study from Farta woreda based on 

the above assumptions was 630.  The formula used to calculate sample size for all three 

study population is:- 

 

           n =      (Zα/2)
2  

 P (1-p)  

                              d
2
 

           Where  

            n = minimum sample size required.  

            Zα/2 = 1.96  

             P = estimated Prevalence (taken from previous study). 

            d = degree of precession. 

            Therefore, the minimum required number of children of age 1-9years, for the study was 

1860. 
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V. Data collection 

Four high school graduates and 9 high school students of grades 9 and 10 with previous 

experience of community based data collection were recruited locally. Before starting the 

field work, training was given on skills of data collection by the investigator for five days. 

These trained data collectors interviewed heads of each selected study household or adult 

member of the family using a pre-tested questionnaire, which was designed to collect 

important information. The topics for interview were about demographic characteristics of 

heads and eligible children of selected households. Information on environmental 

assessment and behavioral factors were also included.  

The altitude of the environment above sea level was measured at the site of each selected 

household using a measuring instrument called GPS-12. 

Two ophthalmic nurses and one ophthalmic medical assistant were assigned to perform 

eye examination. All of them were working in government health institutions in the region 

on eye care service. They have participated on rapid assessment of trachoma, recently 

conducted in the region by Carter center-Ethiopia. 

Training on eye examination, grading and reporting the result was given to the graders for 

five days by the ophthalmologist currently working in the regional referral hospital. 

Agreement level on grading examination results among graders was measured taking the 

ophthalmologist as a gold standard and it was found to be greater than 85 %. 

Immediately after the training, health professionals went to the field to perform eye 

examination on selected study children. Examination of right eye using magnifying loupe 

was done at the center of each village. The guide used for reporting examination result was 

the simplified trachoma grading scheme, which was developed by WHO for field work. 
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WHO recommends that in order to examine the eye for trachoma, the eyelids and cornea 

should be observed first for inturned eyelashes and any corneal opacity. The examiner then 

should evert the upper eyelid to examine the conjunctiva over the stiffer part of the upper 

eye lid (tarsal conjunctiva). The conjunctiva covering the rounded edge of the tarsal plate 

and corners of the everted eye lid should not be examined for this purpose. 

The normal conjunctiva of the upper tarsal area is pink and is smooth, thin and transparent. 

Over the whole area of the tarsal conjunctiva, there are large deep- lying blood vessels that 

mainly run vertically from the upper and lower edges of the tarsal plate. 

Based on the presence or absence of signs of trachoma, cases are graded according to the 

following grading criteria (24, 25). 

1. Trachomatous inflammation-follicular (TF).                                                 

       The presence of five or more follicles in the upper tarsal conjunctiva. (Follicles must 

be at  

       least 0.5 mm in diameter)  

2. Trachomatous inflammation-intense (TI) 

     Pronounced inflammatory thickening of the tarsal conjunctiva that obscures more 

than half   

     of the normal deep tarsal vessels.                                                                                                  

3.   Trachomatous conjunctival scarring (TS) 

                The presence of easily visible scaring in the tarsal conjunctiva. 

 

 

4.  Trachomatous trichiasis (TT) 
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      At least one eyelash rubs on the eyeball. Evidence of recent removal of inturned 

lashes was  

      also graded as trichiasis. 

5. Corneal opacity (CO) 

      Easily visible corneal opacity over the pupil so dense that at least part of the pupil 

margin is  

      blurred when viewed through the opacity.  

Finally, the presence or absence of each sign of trachoma was recorded on collection form 

for each study individual.  

 

Figure 2. Schematic presentation of eye examination and result  

                reporting procedure.  

 

 

 

 

 

 

 

 

 

 

 

 

Eye examination 

Trachoma 

Active 

Trachoma 

TF/TI 

 

Inactive 

trachoma  

    TS, TT, CO 

No trachoma  
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5. Variables of the study  

In this study different demographic, environmental and behavioral factors were considered 

as explanatory variables for acquiring trachoma.  The variables included are:      

1.  Dependent variable 

• Presence of signs of trachoma.  

2.  Independent variables are  

• Altitude of living area  

• Age of the child 

• Sex of the child 

• Educational status of the child  

• Face washing habit  of the child 

• occupation of head of the household 

• educational status of head of the house hold 

• Cattle ownership of the household.  

• Presence of cattle in the living room. 

• Cooking place in the living room. 

• Presence of window in the cooking room.   

• Garbage disposal system of the household  

• Distance of garbage disposal site from living home. 

• Presence of latrine. 

• House hold water consumption. 

• Distance of water sources from living home. 
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6. Data quality assurance  

Recruited data collectors were high school-graduates and students who were residents of 

the selected kebeles.  All of them have participated previously in community based data 

collection for different purposes, therefore they have good experience. Furthermore 

training was given for five days on skills of data collection by the investigator. The study 

used pre-tested questionnaire. The questionnaire was first written in English then 

translated to Amharic and back to English to check the consistency of information before 

applying it for data collection.  

Eye examination of study children was performed by ophthalmic nurses and ophthalmic 

medical assistant who were giving eye care service in government institution in the region. 

They have participated on rapid assessment of trachoma recently done in the region. 

Additionally, they were given 5 days training on how to diagnose and report trachoma 

using simplified trachoma grading scheme, by experienced ophthalmologist. Grading and 

reporting of examination result was based on WHO recommended grading scheme. Data 

cleaning was performed repeatedly to assure good quality.                   

 

7. Data entry and analysis  

Collected data entered in Epi- info version 6 and transferred to SPSS version 10.0 for 

windows for analysis. Comparison of rates of exposure to independent variables among 

different groups of study populations was done.  Rates, ratios with their 95% confidence 

intervals and chi- square statistics were calculated using Epi-info version 6 programs. 
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Bivariate and multivariate analyses were performed using SPSS version 10.0 to assess the 

association.  

 

8. Ethical consideration 

Ethical clearance was obtained from community health department - medical faculty of 

A.A.U, from Amhara national regional state administrative office, South Gonder zonal 

administrative office and from administrative offices of respective woredas. The purpose 

of the study was explained to responsible member of each selected household before 

interview and examination. Verbal consent was obtained from head of each selected 

household.  

 

9. Result 

 

I. General description 

 
To obtain the minimum required sample of 1860 children, a total of 365 households from 

Ata-didim, 340 from Woj-arbamba, and 360 from Worgaja kebele were visited. A total of 

1872 children of age 1-9 years residing in the selected three kebeles, were included in the 

study. Nine hundred fifty-six (51%) of them were male and the rest 916 (49%) were 

female (Table 1). Children selected from Ata-didim kebele with (altitude 2500-3000 ms) 

were 632 (33.8%), those from Woj-arbamba kebele (altitude 1800-2100 ms above sea 

level) were 741(41.6%) and those from Worgaja kebele (altitude 1600-2000 ms) were 

499(26.7%). Children who were not examined because of their absence at the time of 

examination were 33.   
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Table 1. Distribution of study children by age, sex and residential kebele. South 

Gonder  

               zone, January 2004. 
 

Ata- Didim 

kebele 

 

Woj-arbamba                                                      

kebele 

Worgaja 

kebele 

Age of  

the child 

Male 

NO (%) 

Female 

NO (%) 

Male 

NO (%) 

Female 

NO (%) 

Male 

NO (%) 

Female 

NO (%) 

 

Total 

NO (%) 

1–3 years 112(5.98) 109(5.82) 102(5.45) 108(5.77) 80(4.27) 73(3.90) 584(31.20) 

4–6 years 119(6.36) 112(5.98) 129(6.89) 127(6.78) 75(4.00) 65(3.47) 627(33.49) 

7–9 years 87(4.65) 93(4.67) 139(7.43) 136(7.26) 113(6.04) 93(4.97) 661(35.31) 

    Total 318(16.99

) 

314(16.77

) 

370(19.76

) 

371(19.82

) 

268(14.32) 231(12.34

) 

1872 (100) 

 

 

 

Out of the total study children, 584 (31.20%) are in the age group 1-3 years, 627(33.49%) 

in the age group 4-6 years while the rest 661(35.31%) are 7-9 years old. 

The average size of the household was 6.1 in Ata-didim, 6.2 in Woj-arbamba and 4.9 in 

Worgaja kebele. The average household size in Worgaja was lower by one than the rest 

two kebeles. This difference is statistically significant (F statistic =105.11, p < 0.001). 

On average there were 148 children of age 1-9 years in 100 households in Ata didim 

kebele. This value is 161 per 100 households and 136 children per 100 households in Woj-

arbamba and Worgaja kebeles respectively. The mean age of children examined was 5.2 

years.   

II. Socio-demographic, environmental and behavioral characteristics 

a. Socio-demographic and economic characteristics  
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In all study areas, the larger proportion of study children (92.3%) live in households 

headed by male.  Children living in households headed by males were 895 (91.9%) in low 

altitude area (1500 – 2000 ms), 235(88.3%) in medium altitude (2001 – 2500 ms) and 

597(94.5%) in high land areas (2501 – 3000 ms). As the study site was rural, occupation 

of heads of households in which 97.5% of the study children living was farming. In high 

land area (2500 – 3000 ms) all study children live in households where heads are farmers. 

Those study children who live in households headed by craftsmen or government 

employees were 31(3.2%) and 15(5.6%) in low land and medium altitude areas 

respectively.  

Out of the total 1872 study children, 1496 (76.7%) have fathers who are illiterate. Seven 

hundred and ninety-seven (81.8%) children from low land area and 214 (80.5%) children 

from medium altitude area live with heads of households who are illiterate (Table 

2).Those children selected from high land area and live with illiterate heads constitute 

76.7% (485). This difference is statistically significant (χ2 = 94.68, p<0.01). 

There was no statistically significant difference in cattle ownership among residents of the 

three study areas (χ
2 

=3.236, p = 0.1.98). Families of 932 children (95.7%) in low land 

area, 257 children (96.6%) in medium altitude and 595 children (94.1%) in high land areas 

had cattle.  

Families of 485(76.7%) children in high land areas rated their economic status as poor or 

very poor, where as families of only 292(30.0%) children in low land and 51(19.2) 

children in medium altitude rated their status as poor or very poor. Those who rated their 

economic status as average were families of 535 (54.9%) children in low land and families 

of 144(54.1%) children in medium altitude areas. The proportion of children in high land 
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whose families have average economic status was 22.8%.Heads of households of 147 

children (15.1%) in low land, of 71 children (26.7%) in medium altitude area and of 3 

children (0.5%) in high land area responded as rich when asked to rate their economic 

status in comparison with their neighbors.  

In the study area 1248 children (66.7%) were living in families of six or less members, 

whereas 624 (33.3%) children were living in households with family size of greater than 

six at the time of the study.  

Those children enrolled in school were 8.6% of the total. Ninety-one percent (1712) of the 

children were either pre-school or were not able to attend school. At the time of the study, 

out of the total 754 children who were old enough to go to school, only 160 (21.2%) were 

attending school or quitted recently. The proportion of children who do not go to school 

was high in all three study areas. It was 75.7%, 82.8% and 83.2% in children of low land, 

medium and high land areas respectively (Table 2).    

Out of the total study children 1624 (86.8%) live in households with one room, 239 

(12.8%) with two rooms, 9 (0.5%) more than two rooms. In low land 834 (85.6%) children 

reside in households with one room. Two hundred and sixteen (81.2%) and 574(90.8%) 

children reside in households with one room in medium altitude and high land areas, 

respectively. 
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                Table 2. Distribution of study children by altitude of residential area, 

demographic and economic characteristics, South Gonder zone, January 2004.                          

Demographic and 

Economic factors 
Low land area 

(1500 – 2000 ms) 

Number (%) 

Medium altitude 

(2001–2500 ms) 

Number (%) 

High land 

(2500-3000ms) 

Number (%) 

Total 

Number 

(%) 
Sex, head of the household 

       - Male  

       - Female 

   total 

 

895 (91.9) 

79 (8.1) 

974(100) 

 

235 (88.3) 

31 (11.7 ) 

266(100) 

 

597(94.5) 

35 (5.5) 

632(100) 

 

1727 (92.3) 

145 (7.7) 

1872(100) 

Occupation of head of the 

household 

         -farmer  

         -craftsmen   

         -government employee 

         total 

 

 

943 (96.8 ) 

31(3.2) 

-- 

974(100) 

 

 

251(94.4 ) 

12(4.5) 

3(1.1) 

266(100) 

 

 

632(100) 

-- 

-- 

632(100) 

 

 

1826 ( 97.5 ) 

43(2.3) 

3(0.2) 

1872(100) 

Educational status of head 

        - Illiterate 

        - can read and write only 

        - grade 1- 12  

        total 

 

797(81.8 ) 

142 (14.6) 

35(3.6) 

974(100) 

 

214( 80.5) 

17(6.4) 

135( 13.2) 

266(100) 

 

485(76.7) 

107(16.9) 

40(6.3) 

632(100) 

 

1496 ( 79.9) 

266 ( 14.2 ) 

110 (5.9) 

1872(100) 

Family size of the household 

 - < six members 

         - > six members 

         total 

 

704(72.3) 

270(27.7) 

974(100) 

 

158(59.4) 

108(40.6) 

266(100) 

 

386(61.1) 

246(38.9) 

632(100) 

 

1248 (66.7) 

624 (33.3) 

1872(100) 

Number of under 10 years 

Children in the household 

 - < two 

 - > two 

 total 

 

 

527(54.1) 

447(45.9) 

974(100) 

 

 

99(37.2) 

167(62.8) 

266(100) 

 

 

365(57.8) 

267(42.2) 

632(100) 

 

 

991 (52.9) 

881 (47.1) 

1872(100) 

Cattle ownership 

        - yes 

        - no  

       total 

 

932(95.7) 

42(4.3) 

974(100) 

 

257(96.6) 

9(3.4) 

266(100) 

 

595(94.1) 

37(5.9) 

632(100) 

 

1784 ( 95.3 ) 

88 ( 4.7 ) 

1872(100) 

Perceived economic status 

         - very poor or poor 

         - average 

         - rich  

       total 

 

292(30.0) 

535(54.9) 

147(15.1) 

974(100) 

 

51(19.7) 

144(54.1) 

71(26.7) 

266(100) 

 

485(76.7) 

144(22.8) 

3(0.5) 

632(100) 

 

828 (44.2) 

823 (44.0) 

221 (11.8) 

1872(100) 

Age of the child 

         1 – 3 years 

         4 – 6 years 

         7 – 9 years 

       total 

 

289(29.7) 

305(31.3) 

380(39.0) 

974(100) 

 

74(27.8) 

91(34.2) 

101(38.0) 

266(100) 

 

221(35.0) 

231(36.6) 

180(28.5) 

632(100) 

 

584 (31.2) 

627 (33.5) 

661(35.3) 

1872(100) 

Sex of the child 

      - Male  

      - female 

      total 

 

508(52.2) 

466(47.8) 

974(100) 

 

130(48.9) 

136(51.1) 

266(100) 

 

318(50.3) 

314(49.7) 

632(100) 

 

956 (51.1) 

916 (48.9) 

1872(100) 

 School enrollment of 

       the child 

          - Yes 

          - no    

       total    

 

 

107(24.3) 

334(75.7) 

441(100) 

 

 

22(17.2) 

106(82.8) 

128(100) 

 

 

31(16.8) 

154(83.2) 

185(100) 

 

 

160 (21.2) 

594 (78.8) 

754(100) 

Number of rooms the family has 

         - one  

         - more than one 

      total   

 

834(85.6) 

140(14.4) 

974(100) 

 

216(81.2) 

50(18.8) 

266(100) 

 

574(90.8) 

58(9.2) 

632(100) 

 

1624 (86.8) 

248 (13.2) 

1872(100) 
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Environmental and behavioral characteristics  

Housing condition 

Family members of 1591 (85 %) children cook their food in the same room where the 

family live where as those families of 278 (14.8%) children cook in a separate room. Only 

3 (0.2%) children live with families who do not have room for cooking and cook their 

food out side their room. Larger proportion of children 613 (97.0%) in high land areas live 

in households where the family cook their food in the living room. Families of 195 

(73.3%) children in medium altitude and 783 (80.4%) children in low land areas cook their 

food in their living room (χ
2
=116, p<0.01). 

Those children who live in households with cooking rooms having windows constitute 

24% (449) of the total. The proportion of children who live in houses with windows was 

29.5% (287) in low land areas of altitude <2000 ms, but the proportion was 48.1% (128) 

and 5.4% (34) in medium altitude and high land areas respectively.   

Out of the total children, 1784 (95.3%) were members of the families who have cattle and 

600 (33.6%) of them live in same rooms where the cattle are kept. In the study area with 

altitude >2500 ms, families of 595 (95.8%) children keep their cattle in the same room 

where the family lives, but only families of 29 (3.1%) children in areas with altitude < 

2000 ms and family of 1 (0.4%) child in the area with altitude 2001 – 2500 ms pass nights 

with their cattle in the same room. 
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Water source and consumption 

The common sources of water for domestic consumption in the study area were spring (for 

43.5%) and river (for 36.1%) of the study children. Six hundred and twenty (98.1%) of 

children in high land area (altitude 2501 – 3000 ms) reside in households, who get their 

water for household consumption from spring. The source for 1.9% of children in the same 

area was from river and well. River was the source of water for 49.2% and 55.6% of 

children residing in medium altitude and low land areas respectively. 

Seventy-two (27.1%) of children in medium altitude live in houses where the water source 

was well, whereas it was the source for only 24.8% of children in low altitude (<2000 ms) 

areas. Families of 1231(65.8%) children in all study areas get their water traveling for less 

than 1/2hr. For families of 641 children (34.2%), the water source was more than ½ hour 

away from their home. 

The water source was relatively near (less than ½ hour away from their home) for larger 

proportion of families of children in high land area 79.9% (505). It was for families of 

only 100 children (37.6%) in medium altitude area that the water source was less than ½ 

hour away from their home. Families of 626 children (64.3%) in low land area (altitude 

<2000 ms) get their water after <1/2 hour travel from home. The difference in distance of 

water source from home among residents of the three areas with different altitudes is 

statistically significant (χ
2
=150, p<0.01).  

In all study areas, the larger proportion of children 1048 (56.0%) live in households where 

the average daily water consumption is 4 – 8 liters/capita. The average daily water 

consumption for families of 223 (35.3%) of children in high land area (>2500 ms) and of 

316 (32.4%) of children in low land area ( < 2000 ms) was <4 liters/capita. The proportion 
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of children in medium altitude (2001 – 2500 ms) whose average daily consumption is <4 

liters/capita was 58 (21.8%). 

The average daily consumption for 73 (7.5%) children in low land area, for 30 (11.3%) 

children in medium altitude and for 124 (19.6%) children in high land area was >8 

liters/capita.    

Waste disposal 

In the study area, only families of 82 (4.4%) children have pit latrine. The proportion is 

relatively higher in areas with altitude < 2000 ms, which is 6.5% (63) than those who live 

in medium altitude and high land areas (χ
2
=21, p<0.01). The prevalence was 3.0% (8) and 

1.7% (11) in medium altitude and high land areas respectively. 

In the study kebeles, families mostly dispose their domestic wastes in the farm land. 

Families of 628 (99.4%) children in high land areas, and those of 263 (98.9) in medium 

altitude areas dispose their garbage in the farm land. The proportion was lower 910 

(93.4%) in low land areas (χ
2
=41.1, p<0.01). Disposing domestic garbage by burying or by 

burning is not common in the study area. It was practiced by only families of 49 (5.0%) 

children in low land, 3(1.1%) children in medium altitude and 2 (0.3%) children in high 

land areas.    

 

Most of the study children 1754(93.7%) wash their faces once per day, while those who 

wash their faces twice or more per day were 93 (5%) of the total. The rest 25 (1.3%) wash 

their faces less than 7 times per week. Six hundred and twenty-three children (98.6%) 

residing in high land area wash their faces once per day. In medium altitude and low land 

areas those who wash their faces once per day were 257 (96.6%) and 874 (89.7%) 
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respectively. Face washing was being practiced twice or more times per day by 77 (7.9%) 

in low land, by 8 (1.3%) in high land areas. 

Most of study children do not use soap for face washing. Only 60 (3.2 %) children use 

soap and out of them 58 (96.7%) live in low land area, the rest 2 (3.3%) live in high land 

areas >2500 ms above sea level. 
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Table 3. Distribution of study children by altitude of residential area, environmental 

and  

               behavioral characteristics. South Gonder zone, January 2004.   

Environmental and 

Behavioral factors 

 

Low land area 

(1500–2000 ms) 

Number (%) 

Medium altitude 

(2001–2500 ms) 

Number (%) 

High land 

(2500-3000ms) 

Number (%) 

Total 

Number (%) 

Water source for  

domestic consumption 

   - River 

   - spring        
   - pond 
   - well 

total 

 

 

542(55.6) 

156(16.0) 

34(3.5) 

247(24.8) 

974(100) 

 

 

131(49.2) 

39(14.7) 

24(9.0) 

72(27.1) 

266(100) 

 

 

2(0.3) 

620(98.1) 

--- 

10(1.6) 

632(100) 

 

 

675 (36.1 ) 

815 (43.5) 

58 (3.1) 

324 (17.3) 

1872(100) 

Distance of water source 

    < ½ hour away 

     > ½  hour away 

      total 

 

626(64.3) 

348(35.7) 

974(100) 

 

100(37.6) 

166(62.4) 

266(100) 

 

505(79.9) 

127(20.1) 

632(100) 

 

1231 (65.8) 

641(34.2) 

1872(100) 

 Household water consumption 

      <4 liters /capita/day 

      4 – 8 liters/capita/day   

     >8 liters /capita/day   

      total      

 

316(32.4) 

585(60.1) 

73(7.5) 

974(100) 

 

58(21.8) 

178(66.9) 

30(11.3) 

266(100) 

 

223(35.3) 

285(45.1) 

124(19.6) 

632(100) 

 

597(31.9) 

1048(56.0) 

227(12.1) 

1872(100) 

 Cooking place  

      In living room 

      Out side living room 

      Total                                               

 

783(80.4) 

191(19.6) 

974(100) 

 

195(73.3) 

71(26.7) 

266(100) 

 

613(97.0) 

19(3.0) 

632(100) 

 

1591 (85.0) 

281 (15.0) 

1872(100) 

Cooking place  

       With window 

       Without window 

       Total  

 

287(29.5) 

687(70.5) 

974(100) 

 

128(48.1) 

138(51.9) 

266(100) 

 

34(5.4) 

598(94.6) 

632(100) 

 

449 (24.0) 

1423 (76.0) 

1872(100) 

Waste disposal system 

     - dispose  in the farm land 

     -Burn or bury it 

     - others  

      Total  

 

910(93.4) 

49(5.0) 

15(1.5) 

974(100) 

 

263(98.9) 

3(1.1) 

---- 

266(100) 

 

628(99.4) 

2(0.3) 

2(0.3) 

632(100) 

 

1801 ( 96.2) 

54 (2.9) 

17 (0.9) 

1872(100) 

Households  

       - with latrine 

       - with out latrine 

        Total          

 

63(6.5) 

991(93.5) 

974(100) 

 

8(3.0) 

258(97.0) 

266(100) 

 

11(1.7) 

621(98.3) 

632(100) 

 

82 (4.4) 

1790 (95.6) 

1872(100) 

Cattle shelter 

      In living room 

      Other than living room 

       Total  

 

29(3.1) 

903(96.9) 

932(100) 

 

1(0.4) 

256(99.6) 

257(100) 

 

570(95.8) 

25(4.2) 

595(100) 

 

600(33.6) 

1184(66.4) 

1784(100) 

Face washing habit 

   Twice or more times per day 

   Once per day 

   Less than seven times per week 

      Total  

 

77(7.9) 

874(89.7) 

23(2.4) 

974(100) 

 

8(3.0) 

257(96.6) 

1(0.4) 

266(100) 

 

8(1.3) 

623(98.6) 

1(0.2) 

632(100) 

 

93 (5.0) 

1754 (93.7) 

25 (1.3) 

1872(100) 

Soap use for face washing 

       Yes  

       No  

        Total  

 

58(6.0) 

916(94.0) 

974(100) 

 

----- 

266(100) 

266(100) 

 

2(0.3) 

630(99.7) 

632(100) 

 

60 (3.2) 

1812 (96.8) 

1872(100) 
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           Altitude of the environment 

The study area covers different altitudes from low land about 1600 meters to high land 

about 3000 meters. 

Those study children from low land 1600 to 2000 ms constitute 974 (52.1%) and those 

from area with altitude 2501- 3000 ms were 632 (33.8%). The rest 266 (14.2%) were from 

altitude 2001-2500 meters (Table 3).  There was an overlap in altitude between Woj-

arbamba (1800-2100 ms) and Worgaja (1600-2000 ms) kebeles.  

 

Table 4. Distribution of study children by elevation of residential area and sex. South  

               Gonder zone, January 2004. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

    Altitude above  

        sea level 

     ( in meters ) 

Male 

Number (%) 

  Female 

Number (%) 

    Total 

Number (%) 

      1600 – 1800 222 (54.0) 189 (46.0) 411 (100) 

      1801 – 2000 286 (50.8) 277 (49.2) 563 (100) 

      2001 – 2200 130 (48.9) 136 (51.3) 266 (100) 

      2201 – 2600   ----  ----   ---- 

      2601 – 2800 313 (50.2) 310 (49.8) 623 (100) 

      2801 – 3000 5 (55.6) 4 (44.4) 9 (100) 

        Total 956 (51.1) 916 (48.9 ) 1872 (100 ) 
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Magnitude of active trachoma  

 

Signs of active trachoma were detected in 1221(65.2%) of the total study children. The 

prevalence varied from 50.0% in Ata-didim kebele to 80.8% in Worgaja kebele. Out of 

956 boys examined 620 (64.9%) had active trachoma, while this figure was 601 (65.6%) 

of 916 girls. This difference in prevalence between sexes is not statistically significant (χ2 

= 0.12, p >0.05). The prevalence of active trachoma was 71.3 % (414) in children of 1-3 

years, 70.5 % (442) in age group 4-6 years and 55.0% (365) in 7-9 years children(χ2 

=47.9,p<0.01). The magnitude increased with age up to 5-6 years and started to decline as 

age of the children increased to 9 years (Figure 3)  

 

Table 5. Distribution of study children by age and presence of active trachoma. 

South  

              Gonder zone, January 2004. 

 

 

 

 

 

 

 

 

 

 

 

 

              children with active trachoma 

 

Age of children 

present 

Number (%) 

absent 

Number (% ) 

 

Total 

examined 

    1 – 3year 414(71.3) 167(28.7) 581(100) 

   4 – 6years 442(70.5) 185(29.5) 627(100) 

   7 – 9years 365(55.0) 299(45.0) 664(100) 

   Total 1221( 65.2 ) 65( 34.8 ) 1872(100) 
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The prevalence of active trachoma in children living in female headed households is found 

to be 69.7% (101) while in male headed households it is 64.9% (1120). This slightly 

higher prevalence in female headed households is not statistically significant (χ2 = 1.36, p 

>0.05). The magnitude of active trachoma is higher in children of households headed by 

craftsmen and government employees (73.9%) than farmer headed households (65.0%). 

But the difference is not statistically significant (χ
2 

=1.57, p >0.05). Among 1496 children 

of households with illiterate heads, 992 (66.3%) were active trachoma cases. Out of the 

total children whose family heads can read and write, 60.2% (160) are with active 

trachoma. For those heads who have completed their high school education, the proportion 

of children with active trachoma is 62.7 % 

(69). The result of current study showed no difference in prevalence among children due to 

their paternal or maternal literacy status (χ2 = 4.10, p > 0.05).   

 

Fig 3. Percentage distribution of active trachoma cases by age in study children. 

South  

          Gonder zone, January 2004. 
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Among children living in households with family size of six or more 656(63.1%) had 

active trachoma and the proportion is not statistically different in children of smaller 

family size 565 (67.3%) (χ
2 

= 3.83, p >0.05). 

The number of children less than ten years old in the family is not associated with 

occurrence of active trachoma (χ
2
 = 2.94, p > 0.05). Active trachoma occurred in 664 

(67.0%) children, out of the total children residing in families where the number of less 

than 10 years was one or two. But the prevalence was 63.2% (577) in families with the 

number of less than 10 years children above two. This difference is not statistically 

significant (χ
2
 = 2.94, p>0.05).   

Out of 1624 children who live in households with one room 65.2% (1059) had active 

trachoma; the proportion is almost the same 65.3 % (162) in children who live in 

households with two or more rooms (χ2
 
= 0.001, p >0.05).  

In this study children’s school attendance was not significantly associated with the 

occurrence of active trachoma. Out of the total 594 children who were old enough to go to 

school but did not attend school, signs of trachoma were found in 59.9% (356).The 

prevalence was not significantly different in those attending school, 53.1%( 85), χ
2 

= 2.41 

and p > 0.05. Out of 828 children whose families are poor in comparison with their 

neighbors 57% (472) had signs of active trachoma and the proportion increased to 69.7% 

(574) in children of families with average economic status. In those economically better or 

rich families 79.2% (175) had active trachoma (χ
2
 = 51.07, p <0.001). 
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Table 6. Prevalence of active trachoma in study children by demographic and 

economic 

              factors, South Gonder zone, January 2004. 

Determinant factors Children with active 

trachoma 

Number (%) 

Total children 

examined 

Sex of head of the household 

    Male 

   Female  

 

1120(64.9) 

101(69.7) 

 

1727 

145 

Occupation of head of the 

household 

     Farmer  

     Craftsmen and  

     government employee  

 

 

1187(65.0) 

 

34(73.9) 

 

 

1826 
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Educational status of head  

of the household 

    Illiterate 

    Can read and write 

    1 – 12 grade    

 

 

992(66.3) 

160(60.2) 

69(62.7) 

 

 

1496 

266 

110 

Family size 

    < six 

    > six 

 

565(67.3) 

656(63.5) 

 

839 

1033 

Number of children <10 years 

in the family 

    < two 

    > two 

 

 

664(67.0) 

557(63.2) 

 

 

991 

881 

Cattle ownership 

     Yes 

     No 

 

1159(65.0) 

62(70.5) 

 

1784 

88 

Perceived economic status 

    Very poor or poor 

     Average /moderate 

     Better or rich 

 

472(57.0) 

574(69.7) 

175(79.2) 

 

828 

823 

221 

Age of the child 

    1 – 3 years 

    4 – 6 years 

    7 – 9 years 

 

414(71.3) 

442(70.5) 

365(55.0) 

 

581 

627 

664 

Sex of the child 

     Male 

     Female  

 

620(64.9) 

601(65.6) 

 

956 

916 

School attendance of the child 

    Attending school  

    Not attending school 

 

85(53.1) 

356(59.9) 

 

160 

594 

Number of rooms 

     One 

     More than one 

 

1059(65.2) 

162(65.3) 

 

1624 

248 



As the result showed, about 85% of study households use their living room for cooking. 

Out of 1591 children residing in households which use their living room for cooking, 

64.9% 1033 had active trachoma. The prevalence in those who cook their food in a 

separate room was 66.9% (188). The difference is not statistically significant (χ2 = 0.411, 

p >0.05). Active trachoma was detected in 77.3% (347) children of households with 

windows. Out of 1423 children of households with no windows, 61.4% (874) were found 

to have signs of active trachoma. This difference is statistically significant (χ2 = 37.87, p 

<0.01). The families of only 4.4% of the study children (82) had latrine. The prevalence of 

active trachoma in children of households with latrine was 64.6% (53). It was not 

significantly different from that of households without latrine 65.3% (1168).  

There was no association detected between waste disposal system of the family and the 

occurrence of active trachoma (χ
2 

=0.34, p>0.05). Signs of active trachoma were observed 

in 1175 (65.2%) children of families who dispose their garbage in the farm land. The 

prevalence was 63% (34) and 70.6% (12) in children of families disposing in a proper 

manner (burying and burning) and by other methods, respectively.    

In the study area, families of 1784 (95.3%) children had cattle, and the prevalence of 

active trachoma in the same children was 65% (1159). The proportion was 70.5% (62) in 

families without cattle (χ
2
 =1.114, P > 0.05). The proportion of active trachoma cases, 

among children who pass the night in the same room with cattle was 51.3 %( 308).But the 

prevalence was much higher 72.1 %( 834) in children whose families keep their cattle in 

corral. Multiple logistic regression analysis showed that the way families keep their cattle 

during nights is not dependently and significantly associated with active trachoma. 

Table 7. Prevalence of active trachoma in study children by environmental and  
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               behavioral factors, South Gonder zone, January 2004. 
                                                                                                                                                                                                      

Determinant factors Children with active 

trachoma 

Number (%) 

Total 

children 

examined 

Altitude 

    1500 – 2000 ms 

    2001 – 2500 ms 

    2501 – 3000 ms 

 

719(73.8) 

186(69.9) 

316(50.0) 

 

974 

266 

632 

Water source to the household 

     River 

     Spring 

     Pond  

    Well  

 

503(74.5) 

467(57.3) 

31(67.2) 

220(66.7) 

 

675 

815 

58 

324 

Distance of water source 

    Less than ½ hour away 

    > ½ hours away 

 

745(60.5) 

476(74.3) 

 

1231 

641 

 water consumption per day 

    Less than 4 liter /capita /day 

     4 – 8  liter /capita /day  

    > 8 liter /capita /day  

 

391(65.5) 

699(66.7) 

131(57.7) 

 

597 

1048 

227 

Cooking place  

     In the living room 

     Other than living room 

 

1033(64.9) 

188(66.9) 

 

1591 

281 

Cooking place  

     With window 

     Without window 

 

347(77.3) 

874(61.4) 

 

449 

1423 

Households  

    With latrine 

    Without latrine 

 

53(64..6) 

1168(65.3) 

 

82 

1790 

Household garbage disposal system 

     in the farm land 

     by burning or by burying  

     other  

 

1175(65.2) 

34(63.0) 

12(70.6) 

 

1801 

54 

17 

Cattle shelter 

     In living room 

     In separate room 

     In corral 

 

308(51.3) 

17(60.7) 

834(72.1) 

 

600 

28 

1156 

Face washing habit 

    Twice or more times per day 

    Once per day 

    Less than seven times per week 

 

57(61.3) 

1144(65.2) 

20(80.0) 

 

93 

1754 

25 

Soap use for face washing 

     Yes 

     No  

 

31(51.7) 

1190(65.7) 

 

60 

1812 
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The result of current study showed association of active trachoma occurrence with the type 

of water source (χ2
 
= 52.9, p<0.01). Those children of families who get their water from 

river constitute 36.1% (675) of the total, and the proportion of active trachoma cases 

among them was found to be 74.5 %( 503). The prevalence was much lower in those 

children of families who get their water from well and spring, with prevalence of 67.9% 

(220) and 57.3% (467), respectively.  

As the result showed, the prevalence of active trachoma in children of families who travel 

more than ½ an hour to fetch water 74.3 %( 476) was significantly higher than in those 

who travel shorter than ½ an hour 60.5 %( 745). The prevalence in children of families 

who consume less than 4 liter /capita /day, 65.5% (391) was significantly higher than those 

who consume more than 8 liters /capita /day (χ2
 
= 6.68, p<0.05). Signs of active trachoma 

were detected in 57.7% (131) children who consume more than 8 liters per capita /day. 

The prevalence of active trachoma was significantly associated with elevation of 

residential area of study children. The prevalence was found to be 81.5 %( 335) in children 

residing in areas with altitude 1600-1800 meters, and it dropped to 68.2% as the altitude 

increased to1801-2000 ms. The lowest prevalence 50% (316) was observed in children 

residing in highland area of altitude above 2600 meters.  
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Table 8. Distribution of study children by altitude of residential area and presence of  

               active trachoma, South Gonder zone, January 2004.   

 

 

 

 

 

 

 

 

 

  

 

Active trachoma occurred in 65.2% (1144) of children washing their faces once per day, 

while the prevalence was 61.3 % (57) in those who wash their faces two or more times per 

day and 80.0% (20) in children washing less than 7 times per week. The prevalence was 

higher in children washing their faces less than once per day than in those who wash two 

or more times per day (χ
2 

= 3.04, p >0.05). The study also showed lower prevalence of 

active trachoma in children who used soap for face washing than in those who did not (χ2 

= 5.02, p < 0.05). The prevalence was 51.7 %( 31) and 65.7 %( 1190) in those who use 

soap regularly and who do not use, respectively. 

 

 

 

 

 

 

 

          Active  trachoma  Altitude above  

sea level 

( in meters ) present  

Number ( % ) 

Absent 

Number ( % ) 

Total 

Number ( % ) 

1600 – 1800 335 ( 81.5 ) 76 ( 18.5 ) 411 (100) 

1801 – 2000 384 ( 68.2 ) 179 ( 31.8 ) 563 (100) 

2001 – 2200 186 ( 69.9 ) 80 ( 30.1 ) 266 (100) 

2201 – 2400   ----  ---   --- 

2401 – 2600   ----   ---    --- 

2601 – 2800 311 ( 49.9 ) 312 ( 50.1 ) 623 ( 100) 

2801 - 3000 5 ( 55.6 ) 4 ( 44.4 ) 9 (100) 

   Total 1221 ( 65.2 ) 651 ( 34.8 ) 1872 ( 100 ) 
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Factors associated with active trachoma 

 

The investigation on the presence of association between suspected categorical risk factors 

and active trachoma revealed the following results. On Bivariate analysis age of the child 

and economic status of the family from demographic factors and altitude, water source, 

distance of water source from home, household water consumption, presence of window in 

cooking room, cattle shelter and soap use by children for face washing- from 

environmental factors were found to be associated with the occurrence of active trachoma. 

The multivariate regression model, constructed by including the factors found to be 

significant in the Bivariate analysis, showed that age of the child, altitude, type of water 

source, distance of water source, water amount consumed by the family member, presence 

or absence of window in cooking room, and soap use by children were significant 

predictors of presence of active trachoma (Table 5 & 6). Active trachoma cases had 

significantly increased odds of exposure to low land living environment (1600 ms to 2000 

ms). The odds for soap non-use is 2.4 times higher in trachomatous cases than non-

trachomatous children. A 52% higher risk of long distance travel – for longer than 30 

minutes was observed in active trachoma cases compared to non-cases (p<0.01). The 

chance of getting children of age 1-3 years is 2.4 times higher in trachomatous children 

than non-trachomatous, where as the chance of getting children with average daily water 

consumption >8 liters per capita is lower by 45% in cases than in non-cases. The risk of 

getting children whose water source is pond among trachomatous cases is 53% less 

compared to the non-trachomatous cases. Trachoma cases had significantly lower 

exposure to absence of window in the cooking room. The exposure to absence of window 
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in the cooking room is lower by 1/3
rd

 in trachomatous children compared to non 

trachomatous children.              

Table 9. Bivariate and multivariate logistic regression of presence of trachoma on  

               demographic and economic factors, South Gonder zone, January 2004. 
 

 

Determinant factors Bivariate 

Adjusted OR( 95% CI ) 

Multivariate 

Adjusted OR( 95% 

CI) 

Sex of head of  

     the household 

         Male 

         Female  

 

 

1.00 

1.24 (0.86, 1.80) 

 

 

---- 

---- 

Occupation of head of  

      the household 

       Farmer             

      Government employee Or 

craftsmen 

 

 

1.00 

1.52 (0.78, 3.00) 

 

 

---- 

---- 

  Literacy status 

       Illiterate   

       Can read and write 

       1- 12 grade 

 

1.00 

0.77 (0.59, 1.00)                          

 0.86 (0.58, 1.28) 

 

 

----  

---- 

Family size  

      < six  

      > six  

 

1.00 

0.82 (0.67, 1.00) 

  

 

----    

Number of children less than   

    Ten years in the family 

       < two 

       > two 

 

 

1.00 

0.85 (0.70, 1.02)   

 

 

 

----  

Presence of cattle in  

   the family 

       Yes  

       No 

 

 

1.00 

1.29 (0.81, 2.05) 

 

 

----  

----  

Economic status of the family 

      Very poor or poor   

      Average 

      Rich  

 

1.00 

1.74 (1.42, 2.13) ** 

2.87 (2.02, 4.08) ** 

 

1.00 

1.14 (0.88, 1.48) 

1.22 (0.75, 1.98)  

Age of the child 

      7-9 years 

     4-6 years                  

     1-3 years 

 

1.00 

1.96 (1.56, 2.47) **  

2.03 (1.61, 2.57) ** 

 

1.00 

2.44 (1.89, 3.13) **  

2.50 (1.93, 3.24) ** 

Sex of the child 

     Male                   

     Female 

 

1.00 

1.03 (0.86, 1.25) 

 

 

----  

Educational status of  

   the child                     

      Enrolled at school Or 

discontinued                                               

      Not enrolled at school  

 

 

1.00 

1.32 (0.91, 1.91) 

 

 

  

---- 

Number of rooms   
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     One  

     More than one  

1.00 

1.01 (0.76, 1.33) 

 

---- 

 

Key   ** p < 0.01, * p < 0.05  

Table 10.  Bivariate and multivariate logistic regression of presence of trachoma on  

                  environmental and behavioral factors, South Gonder, January 2004. 
 

                                

 

Determinant factors 

Bivariate 

Adjusted OR( 95% 

CI ) 

Multivariate 

Adjusted OR( 95% CI ) 

Altitude  
      1500-2000 ms 

        2001- 2500 ms                                                 

        2501- 3000 ms 

 

2.82 (2.28, 3.48)** 

2.33 (1.71, 3.15)** 

1.00 

 

4.5 (2.26, 8.96)** 

2.98 (1.41, 6.3)** 

1.00 

Water source for  

domestic consumption 
         River  

         Spring 

        Pond 

 Well 

 

 

1.00 

0.46 (0.37, 0.57)** 

0.39 (0.23, 0.68)** 

0.72 (0.54, 0.97)* 

 

 

1.00 

1.19 (0.77, 1.83) 

0.47 (0.27, 0.83)** 

0.88 (0.63, 1.23) 

Distance of water source from 

home 
        < ½ hour away      

        > ½ hour away 

 

1.00 

1.88 (1.52, 2.32)** 

 

1.00 

1.43 (1.05, 1.94)* 

Daily average Water consumption 
       < 4 litre per capita 

       4 – 8 litre per capita                 

       > 8 litre per capita 

 

1.39 (1.02, 1.90)* 

1.47 (1.1, 1.97)* 

1.00 

 

1.45 (1.01, 2.1)* 

1.24 (0.88, 1.74) 

1.00 

Cooking place   

        In living room  

        Out side living room  

 

1.00 

1.09 (0.83, 1.43) 

 

 

----- 

Cooking room  
     With window    

      Without window     

 

1.00 

0.47 (0.37, 0.60)** 

 

1.00 

0.68 (0.49, 0.93)** 

Waste disposal system 
     In the farm land  

     By burning or burying  

     Other     

 

1.00 

0.91 (0.52, 1.59) 

1.28 (0.45, 3.64) 

 

 

----- 

----- 

Households 
With latrine  

 Without latrine 

 

1.00 

1.03 (0.65, 1.63) 

 

 

----- 

Cattle shelter 
    In living room  

 Out side living room  

 

1.00 

2.42 (1.97, 2.96)** 

 

1.00 

0.75 (0.39, 1.44) 

Face washing habit 
Twice or more times per day  

  Once per day   

 Less than once per day 

 

1.00 

1.18 (0.77, 1.82) 

2.53 (0.87, 7.33) 

 

 

----- 

----- 

Soap use  
     Yes  

     No  

 

1.00 

1.79 (1.07, 3.00)* 

 

1.00 

2.31 (1.28, 4.16)** 
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   Key   ** p < 0.01, * p < 0.05 

 

10. DISCUSSION 

 

The average prevalence of active trachoma in the study area was found to be 65.2%. It 

varied from 50.0% in highland area to 81.5% in low land area. This finding agrees with 

many previous studies conducted in different parts of the country. Eyob lemma in his 

prevalence study in South Wollo, Northeast of Addis Ababa found active trachoma in 

40.9% among children of age 5 to 15 years (13). Another study done in a highland 

population of Gonder region revealed a prevalence of 59.0% in 5-9 years old children 

(31).A prevalence of 40.9% was also documented from a study conducted on children of 

3-7 years old in South-Gonder zone, Northern Ethiopia (22). The finding of the current 

study as well as most of previous studies in children indicated that active trachoma was 

higher than 20%, suggesting a public health problem in rural Ethiopia. The results of 

current study showed no difference in magnitude of active infection between males and 

females of age less than 10 years. This is similar to study findings from other parts of the 

country and from different countries in the world. The prevalence of active trachoma in 

children of age 1 year was 50.6% and it rose up to 73.8% at the age of 5 years then it 

started to decline at the age of 6 years (63.1%) and dropped to 42.7% at the age of 9 years. 

The magnitude of active trachoma was highest in age group of one to six years.  

The finding that the prevalence of active trachoma increases with age of the child up to the 

age of 6, agrees with the study result in Guragie zone, South Wollo and Sidamo region in 

Ethiopia (13, 26, 29).Unlike the findings from Sidamo, no association was observed 

between educational status of children with the occurrence of active infection(29). This 
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finding indicated that, school attendance without behavioral change in facial cleanliness 

and personal hygiene was not protective factor by itself. The finding that, high prevalence 

of active trachoma in children, with poor face washing habit goes with that of Lemma’s 

study (13). In the current study, low prevalence observed in soap users, than in those who 

do not use.  

Since larger proportion of the study children 93.7% (1754) wash their faces once per day, 

the study could not show the association between face washing habit and prevalence of 

active trachoma to be significant (χ
2
 =5.9, p>0.05).           

It is well established fact that facial cleanliness and personal hygiene are significantly and 

negatively associated with occurrence of active trachoma (26, 27, 28). Active trachoma is 

more prevalent in rural population with low socio-economic status, without good water 

supplies and basic sanitation services than urban population with relatively better economy 

and better accessibly to water supply and sanitation (26, 27). In this study more active 

trachoma cases were identified in families who rated their economic status as average or 

rich in comparison with poor families (χ
2 

=51.07, p<0.001). But on multiple logistic 

regression analysis, family economic status failed to explain the variation in active 

trachoma prevalence.   

Even though high prevalence rate was observed in government employees and craftsmen 

than in farmers, it was not statistically significant.   

In this study, the prevalence was higher in children of illiterate heads of households than 

those who can read and write, even though the difference was not statistically significant. 

This preponderance in children of illiterate heads might be due to the indirect influence of 
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educational status of heads on children’s face washing habit or because literacy status is 

directly related to important socio-demographic factors such as family income.                              

As a large family per se is not necessarily a risk factor for trachoma (27), family size in 

this study, was not associated with occurrence of the infection (χ
2 

=7.79,p > 0.05). The risk 

of acquiring the infection is related to the likelihood of contact with an infected individual 

rather than being a member of a large family (27). 

The results of current study showed that active trachoma was found to be strongly 

associated with altitude of the environment, distance the family traveled to fetch water, 

and. The amount of water consumed per day by a family member for domestic activity was 

shown to be associated with the prevalence of trachoma in this study when the daily water 

consumption exceeds 4 liters per capita (χ
2
 = 6.68, p<0.05).  

From those children whose water consumption is >8 liters/capita/day, 57.7% of the 

children (71) had active trachoma, but this proportion rose to 65.5% (399) in families 

consumed less than 4litres/capita/day. Those families with larger consumption might use 

adequate amount of water for personal hygiene and thus reduce the risk of trachoma. The 

proportion of active trachoma cases among children, who use soap and water for face 

washing regularly, was significantly lower than among non-users. Soap use per se might 

not be the reason for lower prevalence of active trachoma rather it might show their 

considerable concern for personal hygiene.       

The result of this study indicated that the risk of trachoma increases as the distance of 

water source from home becomes longer than half an hour. The risk of acquiring trachoma 

for households longer than ½ an hour away from water source was found to be almost 

twice that of nearest houses (χ
2
 = 35.08, p < 0.001). 
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The association of distance to water source and increased risk of trachoma was also 

detected by a study conducted in Tanzania (28). The same study showed strong and 

negative association between distance to water source and facial cleanliness. 

Even though it is difficult to be certain about the list of determinant factors, crowding is 

considered as a risk factor by many investigators (26). The findings of this study revealed 

that, the risk for infection did not vary with the number of rooms the family have or with 

the total family size. This could be because crowding is less important in the study area, 

when compared to other factors for the transmission of active infection.  

Unlike the finding in Sidamo, cooking in sleeping room was not found to increase the risk 

of infection (χ
2
 = 0.41, p> 0.05). The presence of window in the cooking room was 

associated with high prevalence of trachoma (χ
2
 = 37.87, p <0.001). The presence of 

window might increase the chance of fly-eye contact. Construction of houses with 

windows is more common in hot kebeles than highland kebeles.   

Even though the association of the presence of a functional latrine near the house with 

lower trachoma prevalence has been detected by many investigators, the mechanism by 

which it would decrease trachoma is not entirely clear. Some say that the presence of 

latrine may reduce eye-seeking flies in the surrounding environment (29). Other 

investigators explain the association in such a way that, the presence of latrine may be an 

indicator of good economic status of the family in a poor rural community. In the current 

study, there is no significant association between the presence or absence of latrine and the 

occurrence of active trachoma   (χ
2 

= 0.01, p> 0.05). 

The prevalence of active infection was lower in households disposing their domestic 

wastes by burning or burying than in those disposing in the farmland but the difference 
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was not statistically significant (χ
2 

= 0.36, p>0.05). The finding agrees with what was 

found in Sidamo. In the Sidamo study, trachoma was more common in households 

disposing their garbage <20 ms from their houses (30). 

Cattle ownership was not determinant factor for the occurrence of trachoma, as it was 

observed in Sahlu’s study(30).The presence of cattle doesn’t necessarily affect the size of 

eye-seeking fly population rather the way in which cattle are kept that influence the rate of 

fly breeding(15). In the current study, trachoma was more prevalent in houses keeping 

cattle out side their sleeping room. But keeping other potential risk factors constant, the 

association of cattle shelter with active trachoma was not statistically significant.  

In the current study, the prevalence of active trachoma in higher altitude (2800 – 3000ms) 

was found to be 50.8% in children of ages 1 – 9 years. Okubagzi found similar results in 

north western Ethiopia (Kimir-dingay, Gonder region). In Okubagzihi’s study active 

trachoma was found in 59% of 5 – 9 years old children residing in high land community 

with altitude 2700ms above sea level. In the study conducted in Guragie zone, the 

prevalence of active trachoma was 13.1% in areas with the elevation 2800 – 3000ms 

above sea level and the value dropped to 5.7% when the elevation rises to above 3000ms. 

But it was above 50% in areas with the elevation > 2600ms in the current study. This 

variation in magnitude of trachoma among areas with similar elevations might be due to 

the difference in the prevalence of determinant (socio- economic, demographic & 

behavioral) factors. Even though the magnitude differs in different regions with similar 

elevations, the trend of trachoma occurrence remained the same-the lower the altitude the 

higher is active trachoma prevalence. 
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11. Limitations of the study 

The study could not include more kebeles, due to lack of sufficient resource, so that its out 

come could be more scientifically sound and generalizable to the majority of rural 

community. 

Estimation of economic status of study households was based on respondents reply to the 

interviewer’s question and therefore unreliable.       

 

12. Conclusion  

• Trachoma is less common in areas where water is easily accessible.  

• Good face washing habit in children reduces transmission of active trachoma. 

• The occurrence of active trachoma is higher in children residing in low land areas 

than those residing in highland areas but with similar socio-economic status, there 

for altitude can be considered as one of the indicators for the occurrence of active 

trachoma. 

 

        Recommendation 

• Improving accessibility to water is one of the measures to reduce the magnitude of 

trachoma therefore it should be considered as one of the activities in trachoma 

control program. 

• Efforts should be applied on improving face washing habit of children to reduce the 

magnitude of the disease in them as they are the reservoir of the causative agent. 

• Altitude should be considered as one of important indicators to identify high 

prevalent areas and to allocate scarce resources appropriately.     

• Further detailed studies are required to investigate the role of altitudinal change on 

the transmission of trachoma. 
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Questionnaire to be used in a study to assess the effect of altitude on  

active trachoma in children living in South Gonder, Ethiopia. 

Date               dd         mm                 yy 

Woreda code No.   

Peasant ass, code No.   

Household Code No.   

Respondent ID No.   

  

Hello, I am ----------------------------------------------------. I am here to enroll and interview 

eligible study participants, and fill in questionnaire forms. I am glad to inform you that, 

you are one of the eligible study participants and you are welcome to take part in this 

study. I am also delighted to tell you that I am really value your participation as your 

individual contribution to the study out put will definitely be very significant. However, it 

is up to you to decide whether to participate in this study or not. I will admire and respect 

what so ever your decision is. I would also like to inform you that your name will not be 

written anywhere in this paper. Would you be willing to participate in this research? 

 1. Yes _______________  2. No __________________ 

(The interviewer’s signature in either of the given spaces certifies the verbal informed 

consent of the respondent.) 

Now, I would like to ask you some questions that may inform the principal investigator 

about your personal back ground, living environment and some of your and your family 

activities. Although I feel some of the questions are private, your honest and genuine 

response will highly be appreciated and credited by the principal investigator as it will 

enable him to make realistic analysis and to propose a very practical suggestions. If you 

don’t understand any of the questions, please don’t hesitate to ask me for clarification. If 

you don’t want to respond to any of the questions, you have the right to skip it. You are 
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also entitled to quit your participation at any given moment. This interview may take about 

15 minutes. 

 

Part .I. Questions to be answered at the household level. 

The following questions (from 101-120) focus on the selected household and 

shall be responded by the head of the household or by adult member of the 

household. 

 

 No Questions Coding  Categories Code 

 101 Altitude of the living area above sea level in 

meters. 

  

 

102  Sex of the head of the household: 1.  Male   

2. Female 
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Occupation of head of the household : 

 

1 Farmer. 

2 Craftsman 

3 Merchant 

4 Government Employee 

5 Housewife 

6 Retired 

7Others:specify_________ 
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Educational status of head of the 

 household:  

1. Illiterate 

2. He/she can write and read  

3. Attended formal school 

 

   105 If enrolled in school, highest grade completed 

: 

  

106 Family size   

107 Number of children less than 10 yrs old :   

108 Number of rooms in the living house :   
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From where do your family members get 

water for domestic consumption? 

1. River  

2. unprotected spring 

3. Pond  

4. Unprotected well  

5. rain water  

6. Protected spring  

7. Protected well  

8. Pipe  
9. Others, specify  

(If your answer is more than  

one, indicate all) 

 

  1 .less than half an hour.                  
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For how long do you travel to get  

water for domestic consumption?(Two way) 

 

2. From half an hour to two  

      hours walk 

3.From 2hr to 4hrs walk 

4. Longer than 4hrs walk. 

 

111. 

 

How much water do the family members 

consume per day for cooking, washing utensils 

and cloths and personal hygiene? 

1. Less than one pot(20 liters)

2. One to two pots(20 –40 liters)

3. Three to four  pots (60 –80 liters)

4. More than four pots(80 

liters)   
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Where do the family members cook? 

1. In the same room where they 

live  

2. In the Same house where 

live but in a separate room.

3. In a kitchen. 

4. Out side living house or 

kitchen.  

5. If others; specify 

 

113 Does the cooking room have window? 

  

          1. Yes 

           2. No 

 

114  What do you do with your  

domestically produced refuse ( garbage )?  

   

1 burn it 

2  bury it  

3 Dispose it in the farm 

4  Simply dispose it in 

other place 

 

115 If your answer to Question 114 is option 4, 

where do you dispose it? 

1 Near by living house 

2 Far away from the living 

house. 

3 In the river or stream. 
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Do you have latrine?  1. Yes 

2. No 

 

117. Do you own cattle? 1. Yes 

2. No 
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If your answer to Q 117 is yes, where do the  

cattle pass the night?  

1. In the same room where the 

    family lives. 

2. In the same living house where

   the family  lives but in a 

    separate room 

3. In a shelter constructed

   for them around the house. 

4. If other, specify 

______________ 
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Relative to your neighbors how would you rate your 

economic status? 

1. Very Poor 

2. Poor 

3. Average 

4. Better off than average
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5. Rich 

 

 

 

Part II. Questions about the child selected for the study. 
I would like to form you that, the following questions focus on individual child selected for the 

study and can be responded by the child him self / her self or by a family member. 

 

Name of the selected Child ----------------------------------------- 

 

House hold code No.  

 

Child ID   No.           

 

          

        

 

 

    

    

 No Questions Coding  Categories Code 
201 Age of the selected child in years:   

202 Sex of the selected child : 1.   Male    

2. . Female. 
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Educational status of the selected 

child: 

1. Too young to go to school 

     (pre school child) 

2. Illiterate   

3. Dropped out of school 

            (discontinued )  

4. Attending School 

5. Others 
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If the selected child is in school or dropped  

 out of school, what is the highest grade 

completed? 
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How often does the selected child wash

his/ her face? 

1. Two or more times per day.  

2. Once daily  

3. Two- six times per week  

4. Once weekly  

5. Stays unwashed for longer 

than a week.  

 

206 Does the selected child use soap when 

washing his/her face? 

1. Yes 

2. No 
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uÅu<w Ô”Å` Se}ÇÉ` µ” u¯Ã” T´ (ƒ^¢T) LÃ KT>"BñÅ¨<  

Ø“ƒ ¾}²ÒË SÖÃpØ“ƒ ¾}²ÒË SÖÃpØ“ƒ ¾}²ÒË SÖÃpØ“ƒ ¾}²ÒË SÖÃp    

 

 

k”             ¨`  ¯.U  

¾¨[Ç¨< ¢É lØ`  

¾Ñu_ TIu` ¢É lØ`  

¾S”Å\ (S”Óe1© u<É”)  ¢É lØ`  

¾u?ƒ lØ`  

¾u?}cu< 5Lò eU 

¾u?}cu< 5Lò SKÁ lØ`  

 

 Ö?“ ÃeØM˜! ----------------------------------- <vLKG<:: ¨Å <`e− ¾S×G<ƒ u¯Ã” 

T´ (ƒ^¢T) F¨ KT>"H@Å¨< Ø“ƒ ¾}S[Ö<ƒ” c−‹ <”Ç=X}ñ KTÉ[Ó“ 

SÖÃl” KSS<Lƒ ’¨<:: <`e−U u²=G< Ø“ƒ <”Ç=X}ñ Ÿ}S[Ö<ƒ c−‹ ›”Æ 

SJ”−” uÅe1 <¾ÑKê” uØ“~ <”Ç=X}ñ <Òwµ1KG<:: ¾`e− }Xƒö KT>"H@Å¨< 

Ø“ƒ ¨<Ö?1T’ƒ Ÿõ}— ›e}ªî* <”ÅT>Áu[¡ƒ  uÅe1 <¾ÑKêŸ<M−ƒ ’Ñ` Ó” 

uØ“~ KSX}õU J’ LKSX}õ ¾T>ÁÅ`Ñ<ƒ ¨<X’@ ¾<`e− ’¨<:: ÃI””U 

¨<X’@−” ›Ÿw^KG<:: u²=I Ø“ƒ Ÿ}X}ñ ¾`e− eU uØ“ƒ êOñ LÃ 

<”ÅTÃ"}ƒ <ÑMêM−1KG<:: u²=I Ø“ƒ KSX}õ õnÅ— ’−ƒ; 

 1. õnÅ— ’˜              2. õnÅ— ›ÃÅKG<U    

(Ÿ}ÖÁm¨< SMe Ô” vK¨< ¡õƒ x1 LÃ ö`S<” ¾T>VL¨< c¨< ò`T¨<”          

uTekSØ ÓKcu< ðnÅ— SJ“†¨<” ¨ÃU ›KSJ“†¨<” Á[ÒÓ×M):: 
 Ÿ²=I uSkÖM ¾²=I Ø“ƒ ›É^Ñ>” ¾T>ÖpS< <`e−” ' u?}cw−“ S•]Á 

›"vu=−” ¾T>SKŸ~ ØÁo−‹  Ãk`wM−1M:: U”U <”"D” Ømƒ ØÁo−‹ ¾ÓM 

QÃ¨ƒ−” ¨ÃU u?}cw−” ¾T>SKŸ~ u=J’<U u²=I Ø“ƒ }"}ªM::  

 K’²=I ØÁo−‹ ¾T>cÖ<ƒ ¾<`e− SMe ƒ¡¡K— SJ” KØ“ƒ ›É^Ñ>¨< <ÏÓ 

ÖnT> <“ }Óv^© ¾T>J” ¾SõƒN? Ndw KTp[w ¾T>[Æ SJ“†¨<” 

<ÑMêM−1KG<:: ÓMê ÁKJ’< ØÁo−‹ "K< <”Ç=w^UM− ŸSÖ¾p ¨Å %EL ›ÃuK<:: 

KSSKe ðnÅ— ÁGJ’<v†¨< ØÁo−‹ "K< ÁKSSKe Swƒ− ¾}Öuk ’¨<:: u²=I 
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Ø“ƒ LÃ ¾T>ÁÅ`Ñ<ƒ” }dƒö uT”—¨<U Ñ>²? ¾Ts[Ø Swƒ ›K−ƒ:: ÃI nK 

SÖÃp Ÿ\w c¯ƒ (15 Åmn )ÁMuKÖ Ñ>²? K=¨eÉ Ã‹LM:    

    
    
ŒÙG †¿−ŒÙG †¿−ŒÙG †¿−ŒÙG †¿−:-  llîp\n ªT± £MëLE\å ¼¦h•v 
 
ŠšêC lqv ŠpW e. 101 ˆ^Š 120 £pšTšUr ¼¦h•v E¼~pý £pLTº’å¿ lîp\n 
£MëLEŠpý \éD}å llîp\n yFÖ ’¨N ^Elîp\lå lMëµm £Më¦’åi £lîp\lå †mG LLE^ 
¨vFEå::  
 
 

}.l}.l}.l}.l    ØÁo−‹ØÁo−‹ØÁo−‹ØÁo−‹    ¾SMe U`Ý−‹¾SMe U`Ý−‹¾SMe U`Ý−‹¾SMe U`Ý−‹    ¢É¢É¢É¢É    
101 ¾S•]Á ›"vu=¨< ŸvI` ÖEM uLÃ 

ÁK¨< Ÿõ1 uT@ƒ`: 
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¾u?}cw 5Lò ï1 

1. ¨”É 
2. c?ƒ 

 

 
 
 

103 

 
 
 
¾u?}cu< 5Lò S}ÇÅ]Á e^ 

1. Ów`“ 
2. <Å Øuw 
3. ”ÓÉ 
4. S”Óeƒ e^ 
5. ¾u?ƒ <Su?ƒ 
6. uÖ<[1 ¾}ÑKK 
7. K?L --------------- 
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¾u?}cu< 5Lò ¾ƒUQ`ƒ Å[Í; 

1. U”U ÁM}T[ /ƒUI`ƒ u?ƒ ÁGH@Å 
2. T”uw“ Séõ ¾T>‹M 
3. SÅu— /²S“©/ ƒUI`ƒ u?ƒ Ñw„ 

¾}T[ ¨ÃU uST` LÃ ÁK  

 

105 SÅu— ƒ/u?ƒ Ñw„ uST` LÃ ÁK 
ŸJ’ ’¨N Ás[Ö ŸJ’ ÁÖ“kk¨< 
¡õM ÃÑKî  

  
 
------- 

106 ¾u?}cu< ›vLƒ w³ƒ ; 
 

  
------ 

107 °ÉT@Á†¨< Ÿ›e` ¯Sƒ u1‹ ¾J’< 
¾u?}cu< ›vLƒ (MÐ‹) w³ƒ; 

  
 
------- 

108 ¾u?}cu< ›vLƒ S•]Á e”ƒ ¡õKA‹ 
›K<ƒ; 

  
------- 
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¾u?}cu< ›vLƒ Ku?ƒ ¨<eØ ›ÑMÓKAƒ 
¾T>ÖkS<uƒ” ¨<H ¾T>ÁÑ–<ƒ Ÿ¾ƒ 
’¨<; 

1. Ÿ¨^Ï ¨”´ 
2. ”îI“¨< "M}Öuk U”ß 
3. ŸŸ<_ 
4. ”îI“¨< "M}Öuk~ ¡Ç” ŸK?L¨< 

Ñ<−ÕÉ  
5. Ÿ´“w 
6. ”îI“¨< Ÿ}Öuk U”ß 
7. ”îI“¨< Ÿ}Öuk Ñ<−ÕÉ 
8. Ÿ¨<H vD”vD 
9. K?L -------------- 
(SMe− Ÿ›”É uLÃ ŸJ’ G<K<”U 
ÁSM¡~) 

 

  1. Å[f SMe ŸÓTi c¯ƒ Á’c  
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Ku?ƒ¨<eØ ›ÑMÓKAƒ £T>ÖkS<uƒ” 
¨<H ¾T>ÁÑ–<ƒ ŸS•]Á u?ƒ− 
uÓUƒ U” ÁIG `kƒ }Ñ<²¨< ’¨<; 

2. Å`f SMe ŸÓTi c¯ƒ <eŸ G<Kƒ 
c¯ƒ 

3. Å`f SMe ŸG<Kƒ c¯ƒ <eŸ ›^ƒ 
c¯ƒ 

4. Å`f SMe Ÿ›^ƒ c¯ƒ uLÃ 
111 £lîp\lå †mFr l†ºgF¨ N·n 

EMn\G& EÖr Lqºlé¦ & ˜g~ 
Gn^ EMºlé¦ l£d}å £MëºdLår 
£’åB Lº¿ N¿ ¦CG ¨D~G? 

1. Š†¿− M−¶/ˆ¿^W (20 EérY) ¦}\ 
2. Š†¿− ˆ^Š AåEr M−¶/ˆ¿^W (20-
40EérY) 

3. ŠS^r ˆ^Š †Wr M−¶/ˆ¿^W (60-80 
EérY) 

4. Š†Wr M−¶/ˆ¿^W  
    (80 EérY)£lEº 
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u?}cu< ¾T>Sµu¨< UÓw ¾T>ueK¨< 
¾ƒ ’¨<; 

1. KS•]Á’ƒ uT>ÁÑKÓK¨< ¡õM ¨<eØ 
2. uS•]Á u?ƒ ¨<eØ ’Ñ` Ó” 

KTwcÁ’ƒ u}²ÒË ¡õM ¨<eØ 
3. ŸS•]Á u?ƒ }’ØKA KUÓw TwcÁ 

u}c^ u?ƒ ¨<eØ 
4. Ÿu?ƒ ¨<ß T@Ç LÃ 
5. K?L ------------------ 

 

113 UÓw ¾T>ueMuƒ ¡õM Se¢ƒ 
›K¨<; 

1. ›K¨< 
2. ¾K¨<U 

 

114 ŸS•]Á u?ƒ“ ŸUÓw TwcÁ u?ƒ 
¾T>¨×¨<” Å[p qhh U” 
ÁÅ`Ñ<1M; 

1. ¨nÖLM 
2. }qõa Ãku^M 
3. lˆYa oq ¨×LM  
4. EîF oq ¨»FG 
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K114—¨< ØÁo SMe− 3—¨< U`Ý 
ŸJ’ qhh¨<” ¾T>ØK<ƒ ¾ƒ ’¨<; 

 
1. ŸS•]Á u?ƒ ›ÖÑw 
2. ŸS•]Á u?ƒ ›`q T@Ç LÃ 
3. ¨”´ ¨ÃU ¨^Ï ¨<H ¨<eØ 
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¾SìÇÍ u?ƒ/i”ƒ u?ƒ ›L‹G<; 

1. ›−” 
2. ¾K”U 

 

 
117 

 
¾k”É Ÿw„‹ (LV‹/ u_−‹) 
›LD‹G<; 

 
1. ›K<” 
2. ¾K”U 
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K117—¨< ØÁo SMe− ›K<” ŸJ’ 
Ÿw„‡ ¾T>•\ƒ/¾T>ÁÉ\ƒ ¾ƒ ’¨<; 

 
1. Ÿ`e−“ Ÿu?}cw− Ò` u›”É ¡õM 

¨<eØ 
2. Ÿ<`e−“ Ÿu?}cw− Ò` u›”É u?ƒ 

J• u}K¾ ¡õM ¨<eØ 
3. KŸw„‹ TÅ]Á }wKA u}c^ SºKÁ 

¨<eØ 
4. K?L ----------------- 
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Š¸Tlîr• ¶Y \é}ÍËY £µlé• Aå}ðq¿ 
ˆ¿¬r ¨µGÌqG? 

 
1. l»N †}^pƒ 
2. †}^pƒ 
3. L‹ŠEƒ 
4. £paE  
5. HnqN 
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¡õM G<Kƒ:-  

KØ“~ ¾}S[Ö¨<” MÏ ›eSM¡„ ¾}²ÒÌ ØÁo−‹ 

 Ÿ²=I u1‹ ¾}²[²\ƒ ØÁo−‹ £T>SKŸ~ƒ Ÿu?}cu< ›vLƒ KØ“~ ¾}S[Ö¨<” 

MÏ c=J” uMÌ u^c< ¨ÃU uu?}cu< ›vM SSKe Ã‹LEå:: 

 

KØ“~ ¾}S[Ö¨< MÏ eU ----------------------------------------  

 
¾u?ƒ lØ`  
SKÁ lØ`  
 

 

  

 
201 

 
¾MÌ ˜−Mð u¯Sƒ:- 

  
---------- 

202 ¾MÌ ï1  1. ¨”É 
2. c?ƒ 

 

 
 
 
 
 

203 

 
 
 
 
 
KØ“~ ¾}S[Ö¨< MÏ ¾ƒUI`ƒ 
G<’@1; 

1. °ÉT@¨</”/KƒUGI`ƒ ÁMÅ[c 
2. °ÉT@¨</ª/KƒUI`ƒ ¾Å[c 

’Ñ` Ó” ÁM}T[/‹/ 
3. ƒUI`~”/…”/ Ás[Ö/v/ 
4. uST` LÃ ¾T>Ñ˜/¾UƒÑ˜ 
5. EîF --------------- 

 

204 KØ“~ ¾}S[Ö¨< MÏ uST` LÃ 
¾T>Ñ˜ ŸJ’ ¨ÃU Ás[Ö ŸJ’ 
¾¡õK< Å[Í¨< ÃKÑî; 

  
 
----------
-- 

 
 
205 

 
 
KØ“~ ¾}S[Ö¨< /¾}S[Ö‹¨</ 
MÌ ò~” /òƒª”/ uU” ÁIM Ñ>²? 
¨1ÖvM /ƒ1ÖvK‹/; 

 
1. uk” G<Kƒ Ñ>²?“ Ššê¦ uLÃ 
2. uk” ›”É Ñ>²? 
3. uXU’ƒ ŸG<Kƒ <eŸ 6 Ñ>²? 
4. lQN¿r †¿− µéšî 
5. XÃ1Öw/Xƒ1Öw ŸXU”ƒ 

uLÃ ÃqÁM /ƒqÁK‹ 

 

206 E¼~pý £pLTº’å /v’å G³ 
Öpý¿ /Öpõ¿ \éqºn/^rqºn 
QLå~ ¨ºdMG/rºdMEv? 
 

1. †•¿ 
2. †¨ºdNN/†rºdNN 

 


