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ABSTRACT 

A multistage, qualitative and descriptive study was carried 

out in Limu District, central Ethiopia. Routes of spread of HIV 

infection from urban to rural populations were first identified and 

then verified. Sexual and non-sexua l risk practices of rural 

farmers were also studied. Qualitatively, through a focus group 

discussion with urban prostitutes and interviews with community 

elders, re ligious leaders, and health professionals potential 

routes were identif i ed. These were verified by interviewing 2 0 of 

soldiers, merchants, and students. Four drivers and 2 former 

peasant association chairmen were also interviewed. High risk 

sexual practices were verified in these subgroups. In 45 to 50% of 

the subgroup subjects extramarital sexual intercourse in the past 

3 months was reported. In 25 to 37% sex with urban sex workers was 

reported. Condom use was found to be very low, varying from 10 to 

30%. Knowledge about AIDS and condoms was not satisfactory. Risk 

perceptions for AIDS were low and changes in risk behaviour were 

not impressive. Urban sex workers also verified these routes by 

confirming sexual contact with these rural subgroups of population. 

A total of 502 rural farmers were interviewed for high risk 

behaviours for HIV infection. Extramarital (multipartner) sexual 

relations in the past 3 months was reported in 13.5% of the 

farmers. Sex with urban sex workers as the last e xtramarital sex 

in the past 3 months was reported in 6.7% of the males. Condom use 

was very low. Past history for STD's was assessed. Gonorrhoea wa s 

vi 



the most commonly reported illness at 10 .2%. Non-sexua l risk 

practices were also studied. In the study population, 23.9% of the 

males had received an injection in the past 3 months. Of these, 

27% were received in the villages. A history of tattooing, blood 

letting, ear piercing, and scarification were reported in 2 to 6%. 

A total of 58.6% of the rural farmers have heard about AIDS. Out 

of these 94.5% knew at least one correct mode of transmission of 

AIDS. Twenty eight percent of the population believe that they can 

get AIDS and 30% have changed behaviour. In this study there was 

no association beteween knowledge and high risk sexual or non­

sexual practices. 

This study revealed that certain sub-groups of rural 

population particularly the former military, merchants and students 

have the potential to spread HIV infection into rural communities 

and a high proportion of rural farmers exhibit high risk practices, 

hence immediate intervention is recommended. 

vii 



INTRODUCTION 

The Acquired Immunodeficiency Syndrome 

diagnosed and recognized as an illness in 

homosexuals in the united States(1). Two 

(AIDS ) was first 

1981 among male 

years later the 

causative agent a retro-virus named Human Immunodeficiency 

Virus(HIV) was isolated . It has now become known that the virus is 

transmitted through 3 distinct means: sexual intercourse, 

contamination from infected blood, and vertical transmission from 

mother to child(2). 

Three distinct patterns of HIV / AIDS occurrence have been 

identified(3) In Pattern 1 countries, which are mainly the Americas 

and Europe , the predominant mode of transmission occurs through 

contact with contaminated blood, homosexuality and intravenous drug 

abuse ( 2 ) . In Pattern II the transmission occurs mainly through 

heterosexual contact between either of the infected partners. In 

this pattern the male to female ratio is usually equal. This is a 

typical pattern of spread in Africa(4). In Pattern III countries 

the transmission occurs equally among homo and heterosexual 

contacts and i.v. drug users. 

In Africa the syndrome manifests itself with chronic 

debilitation and wasting due to opportunistic secondary fungal, 

bacterial and protozoal infections. No cure or protective vaccine 

has been found. Hence, modification of personal and community 

behaviours is considered to be the only potentially effective means 

of preventing the acquisition and spread of the infection(5). 

1 
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at high risk due to mobility(9). 

considering the situation in Ethiopian or other African rural 

populations the work is scanty. Only a few epidemiologic studies 

have been conducted in Africa or other developing countries , these 

being in Central and East Africa (4,7,10,11,12,13). Few of these 

behaviour studies examine rural populations. Hence, no attempt has 

been made to trace the routes of spread of HIV infection from areas 

of high prevalence and incidence, mainly the densely populated 

urban areas to the majority of the rural population. In Ethiopia 

the few r isk behaviour studies for HIV infection published 

(14,15,16) have been confined to urban populations. High risk 

sexual and non-sexual practices in rural populations as well as t he 

routes of spread into these communities have not been studied. 

Considering the rising incidence and prevalence of HIV 

infection among urban populations and imminent potential for 

spread into the rural communities, the routes of spread of HIV/AIDS 

are re levant to study. Additionally, since no studies have been 

carried out to verify routes of spread of HIV infection into rural 

communities, this study is e xpected to contribute to HIV 

infection preventive measures. 

This study was carried out in urban and rural communities of 

Limu Awraja{district), South- Shoa Administrative Region, central 

Ethiopia. The capital of the awraja, Hos ana, is located 23 0 kms 

south of Addis Ababa. This district is one of the eight districts 

of the former and larger Kambata Hadiya Awraja. The majority of 

the population is of Hadiya ethnicity. The awraja has 74 rura l 
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peasant associations, six rural towns, and one larger capital town, 

Hosana. The total population is estimated to be 280,000 with 90% 

being rural. The capital town is a busy business centre, with 

ample transportation and communication facilities connecting it to 

neighbouring regions. In the awraja there is a 150 bed hospital 

and seven health stations. In this hospital found in Hosana there 

is a functional HIV screening laboratory staffed by a trained 

laboratory technician. There are also HIV - CHECK kits for HIV 

testing. This district was selected for the study because it was 

the assignment area of the principal investigator as the District 

health manager. 

, 
r , 
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LITERATURB REVIEW 

OCCURRENCE AND DISTRIBUTION OF HIV/AIDS 

The pandemic of AIDS has become the current major public 

health problem in the developed and developing world(10). It's 

occurrence is increasing in all parts of the developing world, 

including East(17) and Central Africa(6). Because of its impact on 

health and resistance to modern technology, AIDS has attracted the 

attention of the entire world community. Many studies on its 

etiology, epidemiology, clinical presentation, transmission, and 

means of control have and are being carried out. 

The incidence and prevalence of HIV infection globally is 

increasing 

countries 

at an alarming rate. As of January 1, 1988, 129 

had reported at least one AIDS case, for a total of 

73,747 cases, to the World Health organization (18), out of which 

all Americas reported 75% of cases and Africa and Europe 12% each. 

By December 1989, the number of cases reported worldwide had 

increased to 203,599 and to 298,914 by October 1990. This is a 

worldwide increment of 46.8% and for Africa it is an increase of 

97.8% (19,20). By October 1991, the total number of cases reported 

to the WHO had increased to 418,404, out of which Africa 

contributed 120,547 (28.8%) of the cases (21). 

AIDS has already become a major public health problem in many 

Central and East African urban populations. In Congo, Rwanda, 

Tanzania, Uganda, Zaire and Zambia 5 to 20% of the sexually active 

population is already infected with HIV (22). Unfortunately, 
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AIDS/HIV was initially thought to be mostly an urban disease and 

the r ural populations were neglected (7) . The earliest presence 

of HIV infection in Africa is reported from testing stored blood 

from Zaire dating back to 1959 (10) • In 1987, in a study in a 

remote rural area of Rwanda, 2 out of 147 (1.4 %) adults from 

strictly rural areas, 8 . 5% from an adjacent market place, and 30% 

of STD clinic attenders from the same area were HIV sero-positive 

(11). Higher rates of 12.6% were reported among rural adults from 

Eastern Zaire in 1985 (11) . In Uganda, seroepidemiologic- studies 

over 2 years time (1985 - 1987) found a sero-prevalence ranging 

from 1.4 to 12.5%, compared to the urban figure of 10.6 - 24.1% in 

healthy individuals. In certain high risk areas figures were as 

high as 67.7% (12). Further documentation from rural areas comes 

from Burundi, where 4.3% of adults were found positive for HIV 

(12) . Rapid spread of HIV into rura l settings was reported in 

central Africa between 1983 and 1986, where the increment of 

seropositivity went from 0.9% in 1983 to 13.2% in 1986 among 

healthy individuals, a dramatic rise. Additionally, in suspected 

AIDS and tuberculosis patients the sero-prevalence was 83.3 and 10% 

respectively (23). In August of 1987, a KAP study in two semi­

rural communities of Uganda were carried out. In this study 10.8% 

had antibodies to HIV-1 by ELISA (13). During the 2nd 

International conference on AIDS in Paris, 1986, studies were 

reported indicating rural HIV seropositivity , such as that in 

western Tanzania of 4.9% (7) . community samples in rural Uganda 

found a 12% prevalence (7). Another study in the same country 
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revealed a prevalence of 7 - 30% (21). A serologic study in rural 

Zimbabwe found a prevalence of 3.2% (7). According to Goodgame's 

(1988) review, rural HIV seropositivity rates of 7 - 12% and urban 

rates of 8 - 30% have been documented. He states that all rural 

and urban foci are commonly infected. This in turn indicates that 

HIV is becoming endemic in many rural areas like that of the urban 

population (8) . The above mentioned literature is satisfactory 

evidence to verify the presence and rapid spread of the infection 

into rural communities of the developing world. In 1987, a 

population based sero-epidemiologic survey was carried out in 

Tanzania, in which sero-prevalence was compared in urban and rural 

popUlations. Among adults, a higher prevalence in urban zones 

(24.1%) than the rural zones (0.4 to 10%) was found. HIV-1 

prevalence was also found higher in rural areas closer to the 

towns. In the same study, risk factors for HIV infection in rural 

population were sexual experience, blood transfusions, injections, 

sexual partner change and travelling out of the region(24). 

Perinatal transmission has also been shown to be an emerging 

trend and serious problem in Africa where in Kenya and Zaire, 17 -

45% of infants born to seropositive mothers were infected in utero 

(4 ) . Together with the heterosexual transmission of HIV in Africa 

where male: female infection rates are similar, potentially new 

modes are appearing through research, such as the perinatal 

transmission from mother to infants(25). 

HIV/AIDS has already become evident among urban populations 

and the rates in the general population of the sub-Saharan Africa 
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vary between 0.5 - 13%. Among high risk groups, mainly female 

prostitutes, rates between 8 88% have been reported(5). 

Literature also confirms the rapid spread of the infection where in 

a localized setting among pregnant women 0.25 8% rise in 

prevalence is noted, with a key contributing factor being the high 

spread from prostitutes to highly promiscuous heterosexuals and in 

return to the general population (4). In the same literature, it's 

revealed that in addition to HIV-1, HIV-2 in West Africa also 

infects from 0.3% of pregnant women to 14% of female prostitutes, 

and 0.1 to 6.3% in Guinea and Cape Verde. Some studies suggest the 

likelihood of acquiring of HIV among rural subjects through sexual 

contacts in cities (11) . 

The existence of AIDS in Ethiopia has been recognized since 

1986 (26). Since then, the number of AIDS cases has increased at 

an alarming rate (18 - 21). By 1994, approximately 29,000 new AIDS 

cases are expected in Ethiopia (26). 

HIGH RISK BEHAVIOURS FOR HIV 

For most countries in Africa the epidemiologic pattern 2 

applies, where transmission is mainly by heterosexual contact and 

contamination by infected blood (4,27), hence, the male to female 

ratio of infection is 1:1. In Ethiopia the main mode of 

transmission is via heterosexual contact between male and female 

partners. The use of unsterilized needles and transfusion of 

infected blood into healthy recipients may contribute, but is not 

well documented(14). 
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Many studies in the developed (28), as well as developing 

world, have attempted to specify certain practices which put one at 

higher risk of acquiring and spreading the infection. Mann (1991) 

concludes that for the purpose of HIV transmission a sufficient 

understanding of behaviour has not yet been developed (29). 

Studies in Africa and Haitian heterosexuals have led to the 

conclusion that sex with a prostitute, being a prostitute, being a 

sex partner of an infected person and having multiple sex partners 

place one at increased risk for HIV infection (4,11- 13,30). 

Additionally, STD's, particularly those with genital ulcerations, 

such as Chancroid, are also associated with higher HIV positivity 

(4,30 ,31 ) . It's also evident that the high prevalence of STD's is 

an important indicator of the potential extent of HIV transmission 

(9) • 

Gillies and Carballo(1990), based upon a review of adult 

perception of risk and risk behaviours for HIV/AIDS reached the 

conclusion that some people by virtue of their risk perception or 

risk related behaviours can be identified as at particularly high 

risk for HIV infection . They include, a) men and women attending 

STD clinics, b) intravenous drug users, c) commercial sex workers, 

d) men or women with an HIV positive partners or partners with AIDS 

or partners who are intra venous drug users, e) homosexuals, 

f) male prisoners, g) sexually active women attending family 

planning clinics, and h) travellers. Additionally, young military 

personnel and lorry drivers were also at elevated risk for HIV 

infection (8). The above conclusions are also observed elsewhere 
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historically, documented to have facilitated the transmission of 

STD's and may act also similarly for HIV(9). Re-marriages of 

widows and divorced women multiplies ones number of sexual partners 

over the life time, hence, placing oneself at higher risk of 

acquiring HIV infection(27). 

In Ethiopia the distribution of HIV infection in urban and 

particularly, rural settings is not well established . Few sero­

epidemiologic studies in major towns have been carried out among 

the general population. Those studies which have been done focus 

on specific subgroups in society, mainly prostitutes. In Ethiopia, 

a comprehensive nation-wide surveillance has been implemented in 

urban areas, for specific population subgroups by the Department of 

AIDS control, Ministry of Health. In 1988, 6234 female sex workers 

practising multipartner sexual contacts from 23 urban areas were 

tested for HIV-1. Prevalence rates ranging from 1.3% in Massawa to 

38.1% in Dessie were found, with a mean of 17%{37,38). Since then 

surveys have been conducted yearly and has led to the conclusion 

that the epidemic is progressing alarmingly{37,38 ) . Another sero­

epidemiological survey in 1989 in Addis Ababa for HIV -1 infection 

among 4 groups of female sex workers showed prevalence ranging form 

9.1% to 43.8%(39 ) . In 1988, prevalence among truck drivers was 

found to be 13%. These groups had more sexual partners 

particularly prostitutes (40) . Mehret (41) reviews the situation of 

HIV/AIDS progression in Ethiopia and concludes that the HIV 

epidemic is rapidely progressing among the urban population in 

Ethiopia. other studies have also shown prevalence ranging between 
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15 - 60\ among prostitutes and 6\ among prisoners in a prison in 

Diredawa (15,42). This situation could become even worse if the 

AIDS epidemic spreads significantly from urban areas, where it is 

now focused and which contain only 5 - 10\ of the population, to 

the rural areas where most people live(22). Few risk behaviour 

assessment studies have been carried out in towns and among 

selected population groups as well as the general male population 

(14,16,43). To date no attempt has been made to identify and 

verify the route of spread of HIV infection into rural communities 

of Ethiopia. As seen from the distribution of HIV in Africa, its 

evident that the spread is taking place at a very alarming speed, 

and the same may also be happening in Ethiopia. Though, patterns 

of spread, and high risk occupations for HIV are known for urban 

and semi-urban areas, very few researchers stated that the routes 

of spread are similar in both urban and rural areas (17). Thus it 

needs to be studied in a detail. Hence, -this study will attempt to 

fill this gap in knowledge about the potential routes of spread of 

HIV infection into rural communities of Ethiopia, and to recommend 

appropriate control measures. 

The potential routes of spread from urban to rural areas, as 

seen in the above literature review are not yet studied in 

developing countries, including Ethiopia. In order to generate 

ideas on these potential routes, qualitative research methods are 

preferred(44,45 ) . Qualitative research has the following 

applications: 
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a. early explor ation and idea generation and direct 

experience of target population, 

b. pilot for quantitative study as exploration and 

hypothesis development, 

c. identify information needs of potential target segments, 

d. problem identification and definition, 

e. obtain information from small, "elite" samples. 

Two major forms of qualitative research exist, t hese are one 

to one in depth interviews and focus groups sessions. As part of 

the identification phase, focus group session with urban 

prostitutes is appropriate in order to generate ideas on nature and 

character of their clients particularly the rural ones and high 

risk groups in the population. 

identified. 

Hence, potential routes can be 
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Table 1. Summery of literature on occurrence of HIV in Africa and 
Ethiopia. 

country 

central Afr(23) 

Zaire (11) 

Uganda(12) 

Tanzania (7) 

Burundi (12) 

Rwanda (11) 

Uganda(13) 

congo(22) 
Rwanda 
Tanzania 
Uganda 
zaire 
Zambia 

1983-86 

1985 

1985-87 

1986 

1987 

1987 

1987 

1988 

Central Afr(23) 1988 

Uganda(8) 1988 

Uganda (7) 1991 
Zimbabwe 

Ethiopia(42) 1987 
" (37,38) 1988 
" ( 40 ) 1988 
" (39 ) 1989 
" (15) 1991 

Population 

healthy adults 

rural healthy adults 

rural healthy adults 
urban healthy adults 
high risk groups 

rural health adults 

health adults 

rural healthy adults 
adults in market 
STD clninic 

rural healthy adults 

sexually active 

suspected AIDS pts 
suspected Tbc pts 

rural healthy adults 
rural healthy adults 
urban healthy adults 

rural healthy adults 
rural healthy adults 

prisoners 
prostitutes 
truck drivers 
prostitutes 
prostitutes 

Prevalence 

0 . 9-13.2% 

12.6% 

1. 4-12.5% 
10.6-24.1% 

67.7% 

4.9% 

4.3% 

1.4% 
8.5% 

30.0% 

10.8% 

5.0-20.0% 

83.3% 
10% 

7-30% 
7-12% 
8-30% 

12% 
3.2% 

6% 
1. 3-38 .1% 

13% 
9.1-43.8% 

15 - 60% 
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OBJECTIVES 

The general objective of this study is to identify and verify 

potential routes of spread of HIV infection from urban into rural 

Ethiopian communities. 

SPECIFIC 

A. Through a focus group discussion, key informant interviews and 

personal interview to generate ideas on population movements 

and to determine which subgroups in the population move 

between urban and rural sites and are sexually active in both. 

B. Verify potential routes of spread of HIV infection through 

sexual contact histories of the most mobile and high risk sub­

groups of population. 

C. Document the behaviours / sexua l and non-sexual/ placing rural 

farmers at elevated risk for acquiring HIV infection. 

D. Attempt to recommend future research work as well as some 

control measures against the spread of HIV infection into the 

rural Ethiopian population. 
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SOBJECTS AND METHODS 

This is a multi-staged qualitative and descriptive study 

with two components (See Figure 1). 

Component One: a 2 phased set of interviews to identify and then 

verify high risk groups for the spread of HIV infection from urban 

to rural populations. 

Phase 1. Identification Phase: During this stage informal 

community leaders, and religious leaders were interviewed about 

rural - urban population movements of specific population sub­

groups, together with their possible sexual and non sexual risk 

practices which predispose one to the acquisition and spread of HIV 

infection as key informant interviews. Additionally personal 

discussions were conducted with influential/elderly people and 

physicians, at the KHH. A focus group discussion with 8 commercial 

sex workers was done in order to generate further ideas on 

potential high risk groups in the population. 

Phase 2. Verification Phase: In this phase the sexual and 

non-sexual practices of the potentially high risk sub-groups were 

verfied through interview, and the proposed hypothesis for routes 

of spread of HIV infection verified. Additionally urban commercial 

sex workers coming to the Hosana hospital requesting condoms were 

asked to verify their clients and particularly, the proportion 

that are rural. 
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Component two 

Rural farmers, representati ve of the general rural 

population, were interviewed. High risk behaviours for spread of 

HIV were documented and then linked with those of sub-groups 

identified in the first component of the study. 

POPULATION 

Component one 

Phase 1. - Identification Phase 

Source and Study Population : Five community leaders one from 

each of the selected study farmers associations, six religious 

leaders (by convenience) - 3 from Hosana town - catholic, protestant 

and orthodox churches and 3 from rural areas all orthodox priests, 

four p r ominent physicians at Kambata Hadiya hospital(KHH). Eight 

commercial sex workers participated in the focus group discussion. 

Phase 2. - Verification phase 

From each high risk sub groups identified in phase 1, i.e., 

rura l merchants(19), rural students ( 20 ), rura l residing returner 

former soldiers(20), 4 truck drivers and 2 former peasant 

associations chairpersons were chosen and interviewed. Twenty one 

urban female commercial sex workers from among those requesting 

condoms from Hosana hospsital were additionally, interviewed. 

Component two 

Source population : All rural male farmers residing in the 10 

randomly selected peasant associations, aged 15 - 49 years 

comprised the source population. 
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study population the study population was drawn 

systematically from the above source population within each 

selected peasant association. The following criteria were followed 

for enrolment: 

i. Inclusion criteria : 

a. Male farmer aged 15 to 49 years, who resides in one 

of the 10 P.A.'s. 

b. A permanent resident of the village, defined as living 

in the area for at least 1 year. 

c. Subject consents to participate in the study. 

ii. Exclusion criteria : 

a. Those not able to speak either Amharic, Kambatigna or 

Hadiyigna. . . 
b. Those who are mentally or physically ill. 

In households with more than one eligible, only one was 

randomly assigned for interview and then informed consent was 

obtained (see Appendix B). 

Sample size calculation 

The prevalence of high risk sexual behaviours among the male 

farmers of the study is unknown. Taking an estimate of 30% 

prevalence of high risk behaviours among the general farmers 

population and wanting to detect a minimal difference of 

15%(d=0.15) in the rates of high risk behaviours, with a 95% 

conf idence of certainty (alpha = 0.05), and power of 80%, the 

estimated sample size was calculated using the StatCalc programme 

of EPI INFO computer software statistical package and the total 
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sample size required was 460. Adding 10% contingency the overall 

sample size required will be 506 rural adult male farmers. 

Ethical considerations and consent 

Ethical problems were envisaged during proposal phase & hence 

prior to enrolment into the study interviewers were trained well to 

minimize such problems. Additionally informed consent was obtained 

from all participants (see Appendix B). 

MEASUREMENTS 

Four different sets of questionnaires (all appended), were 

used to interview different population subgroups. These were: 

a. For component one, phase 1 of the study - questionnaire 

(Q# 1) for the identification of potential routes was 

used which included questions such as presence of 

prostitutes in rural areas, certain multi-partner and 

extra-marital sexual relations in rural communities, 

polygamy and population mobility. Also any special 

population sub-groups which may be potential routes and 

finally non-sexual risk practices for spread such as 

tradi tional cutting, piercing and injecting practices 

were discussed. 

b . For component one phase 2 of the study - a structured 

questionnaire(Q #2) assessed high risk sexual behaviours 

among potentially high risk sub groups identified in the 

first phase. In this phase an attempt was made to trace 

extramarital, multiple partner sexual contacts in terms 
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of place, person, time and condom use. Additionally, some 

knowledge on AIDS and risk perception was also 

questioned. During this phase, urban prostitutes were 

also questioned (Q #4 ) on their clients particularly the 

rura l ones. 

for component 2 of the study using a structured 

questionnaire rura l farmers were interviewed for their 

socio-demographic characters, sexual practices putting 

one at risk of acquiring HIV, non- sexual risk practices 

and lastly knowledge and risk perception about AIDS 

(Q #3 ). 

All these questionnaires were prepared in English and then 

translated to Amharic and Hadiyigna, by six different individuals 

who speak amharic fluently and are of hadiya nationality. No major 

differences were found between the six translations. To prevent 

information bias by contamination of responses to questions on 

sexual practice, the specific behaviour questions were asked first 

followed by knowledge and risk perception items. In order to 

facilitate accurate and honest response - especially on sexual 

practice items, each interviewer took adequate time to build up the 

necessary confidence and trust of the interviewee. 

All the structured questionnaires were pretested on 10 urban 

residents of Hosana and other 10 rural people for 

comprehensiveness, clarity, acceptability, accuracy of translation 

and appropriateness. Further modifications were made and estimates 

of time required for each interview determined. Through this pre-
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testing some major problems on the style of interview was revealed 

and further training to resolve the problem was carried out. Self 

reporting answer sheets were planned to fill responses but during 

the pre-testing it was very difficult to apply it to the rural 

people and hence the investigator decided not to use them in the 

actual interview period. 

Prior to the administration of the questionnaires informed 

consent (appended ) was obtained from each interviewee. 

In order to achieve the objectives of the study , the following 

variables were generally applied: the overall outcome variable is 

the high risk sexual and non-sexual behaviours for HIV spread in 

high risk sub-groups and t he general rura l population. The 

determinant variables are the socio-demographic variables. 

MANAGEMENT 

This study involves questioning the respondents very private 

life matters which requires an honest and accurate response. 

Assuming that the population is acquainted with being questioned on 

such sensi ti ve life experiences by heal th professionals, six 

health assistants and nurses were recruited as interviewers from 

KHH staff. The following criteria were used to recruit the above 

six interviewers : volunteers, males, ages between 30 - 45 years, 

speak Amharic, Kambatigna and Hadiyigna. Interviewers were judged 

to be cooperative , friendly , sociable and able to communicate 

easily. One nurse was hired as a project coordinator. He 

supervised and facilitated the activities of the interviewers. 

The above recruited interviewers and the project coordinator 
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were trained for one week by the principal investigator on the 

process of data collection. This included lectures, demonstrations, 

discussions and role playing, where each interviewer acted both as 

interviewer and interviewee. The interviewers were given a 

detailed discussion of each question, the methods of questioning, 

how to record responses, and the prepared written consent. 

Additionally, the ethical considerations they must take during the 

interviews such as full confidentiality of obtained information, 

politeness and to conduct interviews at a chosen place of the 

respondents were emphasized during training. 

The project coordinator was also trained on how to check on 

completeness of the questionnaires before accepting them from the 

interviewers. The interviewers as well as the coordinator were 

told to take the highest possible precaution through out the study 

to record responses honestly and completely. 

The data collection days were jointly decided by the principal 

investigator, coordinator and the interviewers. The coordinator 

travelled together with the interviewers to the study sites, 

supervised the actual interviews and checked for completeness and 

clarity of the filled questionnaire, then handed them over to the 

principal investigator. 

On the interview days the respective questionnaires were 

handed over to the coordinator by the investigator and then in turn 

the coordinator distributed the questionnaires to each interviewer. 

The principal investigator copied the responses on a separate 

answer sheets designed for data entry in to the computer. 
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Component one - phase one - interviews were totally carried 

out by the principal investigator in Hosana town as well as the 

rural sites. 

- phase two - interviews were carried out as 

follows 

a. Rural merchants were interviewed in Hosana town on 

saturdays i.e., weekly market days - 19 merchants were 

interviewed by the trained interviewers, at the market 

place itself. To ensure privacy the selected merchants 

were interviewed in near by drink houses, one by one. 

b. Rural residing soldiers (20) were interviewed in the 10 

selected peasant associations - whenever found during 

interviewing farmers. 

c. Rural residing high school students - twenty rural 11 -

12 graders from Wachamo high school were selected 

randomly from school rosters. The interviews took place 

in school compound where secrecy could be maintained, 

after obtaining the consent. 

d. Drivers, former peasant association chairmen, totally 6 

in number were interviewed during different time and 

places in Hosana town. Same procedure for enrolment and 

interview was followed. 

e. Twenty one urban sex workers were interviewed by the MCH 

coordinator - those coming to KHH MCH clinic demanding 

condoms. All were volunteers. 
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Component two - Rural farmers 

In the ten randomly selected peasant associations, one PA was 

covered at a time. Each interviewer interviewed 8 to 9 rural 

farmers in each PA. One eligible was obtained from a household, 

which was chosen systematically after assigning the 1st one 

randomly and then taking every 4th house. This worked well in 

properly villagized PA's. In non-villaqized PA's house selection 

was done approximately. In each household eligibility was based on 

the inclusion and exclusion criteria mentioned above. 

Twice weekly meetings were held between the principal 

investigator, project coordinator and interviewers to discuss work 

progress, problem encountered and to seek timely solutions. 

The period of data collection took place from December 1st, 

1991 till January 18th, 1992. 

Due to the nature of the study i.e., anonymity and 

confidentiality, the reliability of the collected data couldn't be 

double checked by making revisits, in order to fulfil the promise 

given to the respondents on privacy, confidentiality and anonymity 

of obtained information. 
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Data Analysis 

The EPI - Info version 5 soft ware program was used to analyze 

the data collected in this study. The raw data was entered into 

the computer using the data entry system of the EPI - Info program. 

Then data was cleaned and all the necessary corrections on data 

entry were done by using the frequency distribution print out. 

Frequencies were obtained for each variables. The items were 

grouped as appropriate total scores. (For Q #3 - Sexual Practice 

Score (SPS) ,Knowledge Score (KS) , and Non-sexual Practice Score (NSPS) 

were calculated, see Appendix C). Frequencies of these scores were 

obtained for the different subgroups of population studied. These 

scores were cross tabulated with the basic socia-demographic 

variables to determine if any association existed. ANOVA, 

regression, correlation and 95% confidence intervals were 

ca l culated wherever appropriate. 
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hav e extramarita l sexual a f f airs whe n in town. They did point out 

that bachelor merchants and rural students may have promiscous 

sexual relations both in their residential areas as well in the 

town. Community leaders stressed that most of the population is 

religious and promuscity or high risk sexual practices are rare. 

When asked about the behaviour of returned former soldiers, they 

mentioned forced intercourse with farmers' wives and daughters. 

They also frequently had sex with prostitutes in towns. At present 

most ex-soldiers don't want to reveal themselves in public and 

their activities, especially private ones, are not well known. 

Among non- sexual risk practices, injections were reported to be 

given in the villages by unlicensed drug vendors. These were mainly 

given by ' CRAs' who were trained f or 3 months at the hospital. 

other practices, such as scarification, ear piercing, dental 

extraction, uvulectomy, male and female c ircumcision and blood 

letting are not commonly p racticed in adulthood . 

Religious leaders 

that promiscuity and The rural priests are of the opinion 

extramarital sex is rare in the villages. Few bachelors may engage 

people are said to be in such "evil acts", otherwise most 

christians with a strong dedication to their religious teachings, 

which forbids such activities. They felt potential high risk groups 

may be those who are moving for occupational reasons to the towns. 

These are merchants and students. 
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Fo cus group discussions with urban sex workers 

These revealed that urban sex workers have rural clients, 

though not very commonly. They constituted the minority of their 

clients. Most of these are mer chants coming on mar ket days for 

trade. Among their clients a few reported students (rural) , former 

peasant association executives. Soldiers were the most common 

rural residing clients. Rural residing drivers were mentioned by a 

few of them during the discussion. 

Personal communications with health care workers at the KHH 

These comprised physicians and lab technicians working in the 

AIDS laboratory at the KHH. The opinion was that the mobile people 

from rura l areas t o t h e town are ma i nly merch a nts , who sel l farm 

produc ts, butter, honey, coffee, grain and Khat. Additionally, 

t her e are many students coming f rom r u ra l areas i nto Hosana town 

for sch ooling. Their observation a s medic al p r actitione r s in the 

areas for more than 8 - 10 years and currently is that few AIDS 

cases and HIV +ve people are r e porting from rural areas. Recently 

a rural residing driver visited the medica l OPD with signs and 

symptoms of AIDS and he was positive for HIV serologically. The 

same individual is a resident of one of the sites of this study. 

Occurance of STD's was also inquired about. It is believed that 

nowadays STD's are seen almost equally among the urban and rural 

patients. 
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VERIFICATION OF ROUTES OF SPREAD 

During this phase potential routes of spread of HIV infection 

into rural communities by high risk sub-groups of the population 

identified in phase 1 were verified. The potentially high risk 

subgroups identified were rural ex-soldiers, rural merchants, rural 

residing students studying and living in town, rural residing truck 

owner and/or drivers, former peasant association chairmen, urban 

swx workers. These subgroups were interviewed in line with a 

prepared questionnaire (Q 12, Appended). 20 each of former 

soldiers, rura l students, 19 rural merchants and 21 urban sex 

workers were interviewed. Additionally 4 rural truck drivers and 

2 former peasant association chairmen were interviewed. These 

people were selected for the study after identifying their presence 

by asking informants in the respective villages. The results of 

the interviews are summerized in Tables 2-5. 

The socio- demographic characterstics of the potential routes 

of spread is shown on Table 2. Mean ages of soldiers, students, 

merchants and other routes was 30.7±6.3, 24±3.4, 31.3±6.9 and 

36.2±7.3 years respectively. Most of these subgroups are literate. 

The majority had some schooling. Those who were currently married 

ranged from 25 - 89.5% of the different sUbgroups. The majority of 

t he studied groups were protestants and of Hadiya ethnicity. 

Table 3 summarizes the high risk sexual behaviours for spread 

in the past 3 months preceding the study . Majority of the study 

group had extramarital (multipartner sexual intecourse). Among 

those who had sex (extramarital / or regular partner) 25 - 37% had 
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sex with sex workers in town. The mean number of sexual contacts 

(per woman), ranged from 3.7±1.5 to 4.9±1.2 per person. 20 to 40% 

of the last extramarital sexual episode was in the town. Condoms 

were worn in 10 to 30% of the high risk groups. 

Concerning their attitudes towards wanting or expecting to 

have sex whenever in town 90% of the soldiers, 40% of the students 

and 32% of the merchants responded affirmatively. 

42% (in merchants) to 94% of the soLdiers expected to have or did 

have sex whenever in town. 

Table 4 shows the knowledge about AIDS in potential routes. 

70 to 100% have heard about AIDS, 42 to 80% of them know the modes 

of transmission, 83 to 100% knew that AIDS kills. The majority 

knew health risks of sex with prostitutes and 47 to 100% knew what 

a condom is . 

Table 5 shows the risk perceptions of AIDS. 30 to 63% believe 

that they can get AIDS, 35 to 83% are afraid of AIDS and 10 to 47% 

have changed their sexual behaviour. 
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Table 2. Socio- demographic characterstics of the population 
subgroups interviwed 

variable Soldiers students Merchants Others 
AGE (YRS) n = 20 n = 20 n = 19 n = 6 

15 - 19 1 (5\) 
20 - 24 2(10\) 9(45\) 2(11\) 
25 - 29 8(40\) 9(45\) 7 (37\) 1(17\) 
30 - 34 5(25\) 1(5\) 4(21%) 2 (33\) 
35 - 39 2(10\) 3(16\) 1(17\) 
40 - 44 2(10\) 2 (11\) 1(17\) 
45 - 49 1(5\) 1(5\) 1(17\) 

READ/WRITE 
neither 5(25\) 1(5\) 
only read 1(5\) 3(16\) 
both 14(70\) 20(100\) 15(79\ ) 6(100\) 

MARITAL STATE 
single 9(45\) 14 (70\) 2(10\) 1(17\) 
married 7 (35\) 5(25\) 17(90\) 5(83\) 
divorced 3(15\) 1(5\) 
widowed 1(5\) 

EDUCATION 
S6 grades 10(50%) 7(35\) 3(50\) 
>6 " 1(5\) 20(100\) 8 (40\) 2(40\) 

RELIGION 
Protestant 7(35\) 10(50\ ) 12(63\) 1(17\) 
Catholic 1(5\) 
Orthodox 5(25\) 7(35\) 5(26%) 1(17\) 
Moslem 4(20%) 2(10% ) 2 (11%) 4(67\) 
no relig. 4(20% ) 

ETHNICITY 
Kambata 3(15%) 1(5%) 5(26%) 
Hadiya 12(60%) 15(75% ) 14(74%) 4 (67\) 
Gurage 4(20%) 3 (15%) 1(17\) 
Oromo 1(5% ) 
Amhara 1 (5%) 
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Table 3 . High risk sexual pra ctices in past 3 months 

practice soldiers students merchants others*** 
n=20 n=20 n=19 n=6 

I contact * 

0 11 (55%) 9(45%) 10(53%) 3(50%) 
1 7 (35%) 6(30%) 6(46%) 2(33%) 
2 2(10%) 5(25%) 3(23%) 
3 1(17%) 

last contact 
prostitute 

yes 5(25%) 5(25%) 7(37%) 2(33%) 
no 15(75%) 15 (75%) 12 (63%) 4(67%) 

place, 
in town 4(20%) 8(40%) 6 (32%) 2(35%) 

last contact 
condom used 2(10%) 6 (30%) 1(17%) 

Reported STD** 
none 9(45%) 15 (75%) 17(90%) 4(67%) 
Gonorrhoea 11(55%) 5 (25%) 2 (11%) 2(33%) 
Syphillis 4(20%) 3 (15%) 2(11%) 1(17%) 
Chancroid 3(15%) 2 (10%) 2(11%) 1(17%) 
LGV 5(25%) 1(5%) 1 (5%) 

* in the past 3 months, number of extramarital partners 
** in life time 

*** 4 truck drivers and 2 former peasant associations 
chairpersons 

t 



35 

Table 4. Knowledge about AIDS 

Item soldiers students merchants others 
n=20 n=20 n=19 n=6 

Knows what 
AIDS is 14 (70%) 20(100%) 13(68%) 5(83%) 

Knows modes 
transm. * 14(70%) 8(42%) 12(80%) 3(60%) 

Knows AIDS 
kills 12(85.7%) 20(100%) 14 (93%) 5(83%) 

Knows risks 
sex prost it 14(70%~ 18(90%) 17 (90%) 1(17%) 

Knows 
condom 16(80 . 0%) 20(100%) 9 (47%) 4(67%) 

* knows at least one correct mode of transm i ssion 
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Table 5. Risk perceptions of AIDS 

soldiers students merchants others 
n=20 n=20 n=19 n=6 

Can GET 
AIDS 6 (30%) 12(60%) 12(63%) 2(33%) 

Afraid of 
AIDS 7(35%) 7(35%) 9 (47%) 5 (83%) 

Changed 
behaviour 2(10%) 2(10%) 9 (47%) 2(33%) 
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During the verification phase urban sex workers were 

interviewed to determine who are thier customers and to verify 

whether the previously identified subgroups in the rural population 

have contact with them. It was planned to interview rural sex 

workers, but none were identified in the study sites. Liquior 

sellers were identified in only a few villages, but these didn't 

engage in any form of commercial sex. This was also confirmed by 

the community and religious leaders in the respective study sites. 

The results of the interview with the urban sex workers is as 

follows; 21 sex workers who had come to KHH MCH clinic demanding 

condoms were interviewed. 

The mean age of the sex workers was 21.3±6 years with the 

range of 16 to 35 years. The age distribution of the sex workers 

was as such that the majority is in ages below 24 years of age. 

The mean duration of commercial sex work was calculated to be 

1.9 years with SD of 1.4 and range of 0.5 - 6.0 years. Nine(42.9%) 

of the sex workers had previously practised commercial sex 

elswhere.The number of clients reported per week ranged from 1to4. 

Sex workers were asked which of the following subgroups of the 

population visited them in the week prior to this interview. Seven 

of the sex workers reported rural clients, ei thers merchants, 

drivers, soldiers or students. 

Finally, the sex workers were asked whether their rural 

clients wore condoms during sex with them. None was answered by 

4(19%), some by 9(42.9%), most by 4(19%) and all c lients by 4(19%) 

commercial sex workers. 
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RURAL FARMERS 

Socio Demographic Charateratics 

The socio-demographic characterstics of the interviewed 

farmers is shown in Table 6. It can be seen that the majority of 

the rural farmers selected were between 35 - 49 years of age . The 

mean age was 35.9±8.5 years. Most are subsistence farmers. Of 

the total study population 65.3% had some formal education. The 

majority of the males interviewed are currently married, but only 

a small proportion, 6.2%, have more than one wife. The 

overwhelming majority of the population is of Hadiya nationality . 

Protestant religion ranks first at 42%, followed by Moslems, 31%. 

Sexual Practices 

The high risk sexual practices are summerized in Table 7. 

Out of the total population, 367(73 . 1%) reported to have had sex 

in the last 3 months, of which 68(13.5%) had sex with women other 

than their wife or a regular partner. In forty seven (69%) this 

was limited t o one , 14(20.6% ) with two, and 7(10.3% ) with three 

women . When asked about with whom they had s e x , 34( 50%) repo r t ed 

with sex workers, 16 ( 23.5% ) with another farmer ' s wife , and 
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Table 6. Socio-demographic characterstic of rural farmers 

Characterstic 

Age (years) 
15 - 19 
20 24 
25 29 
30 34 
35 39 
40 44 
45 49 

Education ~ 
none 
Grades 1 - 6 
Grades 7 - 12 

occupation 
subsistence 
Sell in vill. 
Sell in town 

Marital status 
single 
Married 
Divorced 
Widowed 

# of wives if 
married 

1 
2 
3 

Ethnicity 
Kambata 
Hadiya 
Gurage 
Others 

Religion 
Protestant 
Moslem 
Orthodox 
Others 

N = 502 

16 
32 
74 
68 

116 
93 

103 

174 
300 

28 

264 
121 
117 

51 
422 

16 
13 

396 
25 

1 

29 
385 

76 
12 

210 
153 
131 

8 

% 

3 .2 
6.4 

14.7 
13.5 
23.1 
18.5 
20.5 

34.7 
59.7 

5.6 

52.6 
24.1 
23.3 

10.2 
84.1 

3.2 
2.6 

93.8 
5.9 
0.2 

5.8 
76.7 
15.1 

2.4 

41.8 
30.5 
26.1 
1.6 

• 
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Table 7. High risk sexual practices of 502 rural males 

VARIABLE I (% ) 

I Of sex 
contacts * 0 434 (86.5) 

1 47 (9 .4 ) 
2 14 (2.8) 
3 7 (1. 4) 

Last Sex with ** 
Prostitute 34 (6 .8 ) 
Others farmers' wife 16 (3 . 2) 
Girlfriend 11 (2.2) 
Others 7 (1. 4) 

Place of last sex ** 
Town 37 (7.4) 
Village - same 24 (4 . 2) 
village - other 3 (0 . 6) 

Condom used during last sex** 4 (6.3) 

History of STD'S 
None 451 (89 .8 ) 
Gonorrhoea 51 (10 .2 ) 
Syphillis 16 (3.2) 
Chancroid 5 (1. 0) 
LGV 3 (0.3) 

* Number of extramarital sexual partners in the past three 
monthes 

** the most recent extramarital sex ( for married ), or the most 
recent sex with any women for those unmarried ones , in t he 
past 3 months 
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5(7 . 4%) with a gir lfri e nd . Sixty- four mal e s responded to the 

question about the place where they had had their last extramarital 

sex; the ma jority 37(57.8%), responded in town. Of the same 64 

respondants only 4(6.3%) reported to have had worn condoms during 

the last extramarital sexual contact. 

Of the 458 (91.2 %) who reported to be going to the town 

frequently, 45 (9 .8% ) expected to have to sex in town and among 

these men, 30 prefered to have sex with prostitutes. 

Non-sexual practices 

Injections had been received by 120(23.9%) of the farmers at 

some time in the past 3 months , of which 87(72.5%) were given in 

health institutions, and 32(26.7%) in the village. The number of 

injections taken ranged from 1 - 60 over the last three months, 

with mean of 8.5+/ - 11.4 injections and mode of 2(18.2%) per person. 

Seventeen (3.4%) had been tattooed and only 10( 2. 0%) had undergone 

blood letting. UVUlectomy was reported in 197 (39.2%), ear 

piercing in 30(6.0% ), dental extraction in 183(36.5%) and body 

incisions by 23(4.6%) of the study population at some time in their 

life. 

Knowledge 

Of the total study population, 294 (58.6% ) have heard about 

AIDS and 284 (56.6%) knew at least one or more correct means of 

transmission. Two hundred and seventy eight(94.5%) of the people 

who knew about AIDS also knew that it kills. Only 59(11.8%) knew 

+ 
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what a condom is. 294(58.6%) of the population knew the health 

risks of having sex with prostitutes, 196(39.0%) didn't know and 

the rest said there is no risk. 

Total scores on risk sexual practice(SPS), non sexual risk 

practice (NSPS) and knowledge (KS) were calculated (Appendix C). 

The frequency of these scores are shown in Table 8. 

Risk perception 

Of those who have heard about AIDS , 140(47 .6% ) believe that 

they can get AIDS, 124(42.2% ) are afraid of getting the disease and 

151 (30%) have changed their behaviour after hearing about the 

disease. 

Total scores were then compared to the socio-demographic 

characterstics. The results are summarized on Table 9. Risk sexual 

practice was associated with young ages(p<0.03), ability to read 

and write(p<0.05), Gurage ethnicity(p<0.008) and Orthodox 

relig ion(O .OOl ) . Non-sexual risk was higher in farmers selling in 

town(p<O.Ol), unmarried (p<0.04), Kambatas(p<0.002) and 

protestants(p<0.05). Higher knowledge was found high in young 

ages(p<O.OOOOl), those who could read and write(p<O.OOOOl), among 

the educated(p<0.04), Gurages(p<0.0003) and the Moslems (p<O.OOl ). 

Knowledge about AIDS on regression analysis , was associated with 

sexual risk (beta = 0.19, 95% C.I., 0.07 < 0.19 < 0.3) but not with 

non sexual risk (beta = 0.06, 95% C.L, -0 . 17 < 0.06 < 0.28). 

Sexual and nonsexual risk were not correlated, (r =- 0 . 01, 95% C.I., 

-0.1 <-0 .1 < 0 . 08). 
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Table 9. Associations of total scores with the socio 
demograph ic characterstics 

~ 

VARIABLE SPS NSPS KS 
Me an p -va lue Me an p -va lue Mean p -value 

~ 

AGE 0.03 0 . 09 0.00001 
15 - 19 1.467 1. 833 2. 933 
20 - 24 1. 065 1.855 3.839 
25 - 29 0.786 1.993 3 . 100 
30 - 34 0 . 662 2.054 2.738 
35 - 39 0.404 2.096 2.526 
40 - 44 0.348 1.961 2.169 
45 - 49 0 .582 2 . 235 1. 949 

OCCUPATION NS 0 . 01 NS 
s Ubs istence 0.6 3 7 2 .004 2.551 
sell/town 0 . 522 2 . 239 2.469 
s e ll /villg 0 .575 1. 987 2 . 637 

READ/WRITE 0.05 NS 0 .00001 
neither 0 .2 82 2.17 6 2. 4 2 3 
only read 0.465 1.995 1.606 
both 0.708 2.046 2.881 

EDUCATION 
>= grade 1 NS NS 0.04 

1 - 3 0.683 2.03 9 2. 7 44 
4 - 6 0.649 2.095 3.081 
7 - 12 0.857 1.982 3.714 

MARITAL ST 0 .008 0. 04 NS 
Sing l e 1. 21 6 2. 3 3 3 3.0 00 
Married 0.498 2.032 2 . 486 
Divorced 0.438 1. 821 3.429 
Widowed 0.928 2 . 000 2.000 

ETHNICITY 0 . 008 0 . 002 0 . 0003 

Ka mbata 0 . 815 2.352 2.222 
Hadiya 0.488 2.086 2.401 
Gura ge 1. 053 1 . 796 3.421 

RELIGION 0.001 0 . 05 0 . 001 

Protestan 0.306 2 . 177 2 . 196 
Orthodox 0.833 1. 960 2 . 6 59 
Mos lem 0 . 803 1. 9 63 2 . 9 66 
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DISCUSSION 

In Ethiopia, information on potential routes of spread of 

infection has been inadequate, particularly as it pertains to the 

spread of the epidemic from urban to rural populations. To 

examine this issue this study utilized qualitative as well as 

quantitative methods. Qualitatively, the potential routes were 

identified through focus group discllssions with prostitutes, k~y ~ r 

informant interviews with community and religious leaders, and less 

formal interviews with health workers. From these discussions high 

risk subgroups in the population were identified and 

representatives of each were interviewed in order to verify routes 

of spread. High risk behaviours for acquiring HIV infection among 

rural farmers were also assessed through a questionnaire. 

Beginning with the identification phase, attempts were made to 

interview reliable and knowledgable people who could provide 

accurate information on urban to rural population mobility patterns 

and the high risk sexual and non sexual practices putting rural 

population s at elevated risk of acquiring and spreading the 

infection. 

Discussions with key informants and influential people in the 

study area revealed the potential routes of spread to be those 

subgroups of the population who are highly mobile between the urban 

and rural areas (refer to figure 2 ) . Former soldiers, who have 

returned to their homes, rural merchants, rural students, rural 

residing long distance truck drivers, mini-truck and bus drivers, 



'" "" 

FIGURE 2. Summary of rou tes of spread of HIV 
infection from urban to rura l populat ions 
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worn. From this information it was possible to trace routes of 

spread between urban and rural populations. 

High risk factors associated with heterosexual transmission of 

HIV infection are sex with multiple partners, sex with prostitutes, 

and a history of concurrent sexually transmitted 

diseases(11,12,13). Known high risk practices are highly prevalent 

in Ethiopian subgroups with high mobility between urban and rural 

populations. In this study, the reported extramarital multipartner 

sex by the subgroups was higher than those of the rural 

farmers(13.5%). The prevalence of extramarital sex in Arba-Minch 

was 22%(38) and in the Jimma study 10%(14), in male households of 

Zimbabwe of 31.2%(46), and 37.8% of high school students in 

Zimbabwe (34) . Sex with sex workers by urban dwellers was also 

higher than the rural farmers population(6.7%) in the same study . 

Comparing to other studies elsewhere 11.1% was reported among urban 

male population in ArbaMinch (43), 47.2% of males in Jima 

study(14) , 15.8% of high school students in Zimbabwe study(34) , and 

38.5% of teachers in Zimbabwe(47) had sex with prostitutes in some 

time preceding their survey periods. A past history of one or more 

sexually transmitted diseases was also found to be high in the 

subgroups interviewed. It can be seen that the mean frequency of 

intercourse per extramarital partner is also considerable in these 

high risk groups, especially those of the soldiers and students. 

The higher frequency may facilitate more effective transmission of 

the virus. On assessing the place where these people had their 

last extramarital sex, 20 - 40% reported to have it in town. At 
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the same time most of these are married currently. Hence, they are 

suitable routes for spread from the towns to their families and 

eventually to the village, at large. Additionally, most didn't 

wear condoms. Hence, unprotected high risk sexual activities are 

prevalent in this subgroups of population . 

Among ex-soldiers the desire for high risk sexual activities 

is high. This, in turn, favours the hypothesis that these sub-

3roups will be incriminated as important vector~in the spread of 

HIV infection from urban to rural populations. 

From Table 3, it can be seen that knowledge about AIDS, it's 

transmission, fatality and condoms is fairly high among the 

subgroups interviewed. It is markedly higher than to that of the 

rural farmers in the s a me study. 

On Table 4, risk perception for AIDS is shown, where it is 

evident that in most of the risk groups the perception is not 

developed yet. The sample is small but the trend seems that rural 

males still don't have a strong risk perception and very few have 

changed behaviours. 

In this study urban sex workers were also interviewed to 

verify sexua l contacts with the rural population subgroups . This 

women confirmed sexual contacts with rural merchants, students, and 

soldiers. This substantiates the impression that these sub-groups 

of the population do, in fact have sexua l relations with an 

important reservoir of the infection. The interviewed sex workers, 

were those who came to the KHH demanding condoms. Because of this 

the findings of the interviews may not be representative. This 

+ 



50 

group is too selective and biased sample. Some of the data on the 

demographic characters such as age, may not be acceptable. 

Additionally, mean duration of commercial sex work is calculated to 

be 2 years, this by itself seems unlikely and longer duration 

should have been expected. 

Figure 2, summarizes the actual happening. The direction of 

spread being form urban HIV+ clients to the reservoir sex workers 

and then to the high risk groups. These in turn spreading it into 

the general population. 

Assessing the socio-demographic characteristics of the farmers 

interviewed(Table 6), most of the study population is in the age 

group above 35 years of age, which is unusual compared to other 

studies done elsewhere in Ethiopia. In Arbaminch it was normally 

distributed(43), whereas in Jima study, it was more or less 

normally distributed with slight skewing to the left(14). 

Illiteracy was higher compared to urban populations(14,43). 

Looking at the marital status, currently married males were higher 

compared to the other 2 behaviour studies done in Ethiopia(14,43). 

Most of the study subjects were of Hadiya race, a nd unusually, 

majority of the rural population are protestants, which is not the 

case elsewhere in this country. 

High risk sexual practices were assessed similarly to the way 

it was done in the high risk subgroups i.e., in terms of the most 

recent episode of extramarital sex. The prevalence of extramarital 

sex of 13.5% was comparable to that of Arbaminch town of 14.5%(43). 

6.8% of the total population had sex with prostitutes, this was 

+ 
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lower compared to the high risk groups verified in this study , and 

also with that of Arbaminch town and Jima study(14,43). Condom 

usage was also very low. The reported history of STD in the past 

was also low compared to the urban population studied 

elsewhere(14,43). Desire towards having sex and particularly with 

sex workers is very low compared to the high risk groups studied, 

simultaneously. This goes in line with the opinion of the 

community and religious leaders in the identification phase. It was 

asserted from the very beginning that among the rural farmers high 

risk sexual practices are rarely seen. The findings also confirms 

that only few rural farmers do have high risk behaviours for spread 

of the infection in to the rural communities. 

Figure 2 summarizes the pathway of the spread of the HIV 

infection from urban to rural populations. It's clearly seen that 

the studied sub-groups of population did exhibit the potential for 

spread into the general rural population . On the other hand, the 

figures for rural farmers should not be overlooked. Considering 

the vast majority of farmers, and found prevalence of high risk 

behaviours, it calls for immediate intervention. since, the impact 

cant be neglected even at this early stage of the spread of the 

epidemic of HIV infection. 

Non-sexual risk practices were also studied. 

were very common as were tooth extractions 

Injections taken 

and uvulectomy. 

Tattooes, ear piercing, body incisions were also studied and the 

prevalence was found to be low. This figures were lower compared 

to a KAP study finding in Jima town (14). Hence, the impact of 
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these practices, as seen in this study , is not appreciable in the 

spread of the infection. Though, the injections, especially given 

in the villages, are alarming and need immediate attention for 

intervention. 

Knowledge about AIDS, it's transmission, risk of sex with 

prostitute were found to be not satisfactory. More striking is the 

very low knowledge about condoms. Considering about the situation 

of HIV/AIDS more knowledge was expected. These findings are not 

consistent with other studies in Ethiopia(14,43), Thailand(44) and 

Uganda (13) , due to the low level of knowlege found in this study. 

Risk perception of AIDS among the rural farmers is still not 

well developed. Only less than half of the population believe that 

they can acquire the disease. Only a third of the population has 

changed behaviour, Which on one hand is a good trend, yet more 

should be e xpected. 

In summary, fewer rural farmers did have risk behaviours 

compared to the verified high risk groups and also compared to 

various urban populations. Figure 2, shows that however a farmers 

do play an important role in assisting the spread of the infection 

by having contacts with sex workers in the town and in tern 

spreading it into the general population. 
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The validity of the study was affected by a few biases. The 

main biases present are the interviewer and desirability biases. 

The honesty of responses could not completely be insured due to the 

nature of the questions themselves. This could have led to an 

undersestimate of high risk practice. Since, only a single episode 

of sexual intercourse was assessed, this too affects the internal 

validity of the study, by again underestimating the actual results. 

It is worth discussing, that the generalizability of the 

findings of the this study to the rest of the rural population is 

doubtful. Especially, that of rural farmers, the findings are 

particularly unique to the locality. This is due to the fact that 

the study farmers' population had unique socio-cultural 

characterstics which doesn't apply to other Ethiopian rural 

communities. The majority of the population being protestants, and 

their life style gives them some unique identity . Whereas, the 

risk behaviour, and high risk sub-groups of population studied can 

be representative and their high risk sexual behaviours can be 

generalized to similar sub-groups in other parts of the country. 
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CONCLUSIONS AND RECOMMENDATIONS 

This thesis research can be considered preliminary work in the 

field of identifying and verifying the potential routes of spread 

of infection from urban to rural areas and sexual and non-sexual 

risk behaviours of rural farmer population. This study in summary, 

revealed that frequent travellers or mobile groups of population 

were rural merchants(traders), rural students (learning in towns), 

former returning soldiers, rural residing truck and mini-bus 

drivers and former peasant association chairpersons. This 

subgroups of population exhibited high risk sexual practices for 

spread from urban to rural populations. High risk sexual and non-

sexual risk practices were found to be low among rural farmers 

compared to other urban studies. Knowledge about AIDS was not 

satisfactory since everyone in the community needs to know about 

the disease and its features. Moreover knowledge about condoms was 

low. 

Hence, based on this preliminary findings the following 

recommendations are given: 

1. Extensive health education programmes should be instituted, 

from national to local levels, targeted towards the general 

population and emphatically to the high risk subgroups 

verified in this study. 

2. All attempts should be made to increase the condom utiliztion 

rate by the high risk subgroups verified including the clients 

of comercial sex workers. 

, 
~ 
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3. Further and continuing analytic studies on the r outes of 

spread verified in this study should be carried out. 

4. The actual prevalence of HIV in rural populations should be 

monitored. 
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APPENDIX A: DATA COLLECTION FORMS/GUIDES 

1. QUESTIONNAIRE FOR COMPONENT ONE - PHASE ONE (Q 11). 

1. Extra-marital sexual practices in the communities. 

2. Polygamous relations in the rural communities. 

3. Mobility of population - who are they, what are their sexual 

behaviours i.e., their sexual contacts within and outside the 

rural communities. 

4. Identifying the mobile population subgroups who may be assumed 

as potential routes 

rural communities. 

for spread of the infection into the 

5 . Traditional cutting, piercing, injecting and circumcision 

practices prevalent in the communities . 
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2. QUESTIONNAIRE FOR COMPONENT ONB - PHASE TWO 

(Q #2) INTSTRUCTIONS 

We are ready to start our interview. Most of the questions 

are about your personal life and not usually told to others. Some 

of the questions are about yourself, while others are not. Most of 

the questions are completely concerned about your personal life. 

Some of the questions may make you angry or may disappoint you. 

But since they are very important for the study we ask you excuse 

us for asking you such questions. For the success of this study we 

ask that you give us true answers. You have the right to give or 

not give answers to these questions. The results of this study 

will be based on the completeness and truthfulness of the answers 

given by you and other participants like you. Since they will 

greatly contribute to this study we hope that your answers will be 

complete and true. 

This study is fully confidential and many persons like you 

will participate in it. Your name is not needed for the study 

either now or even in the future, and will not be mentioned 

anywhere. 

I (the interviewer) will read the questions one by one and you 

will answer them accordingly. Please ask me to re-read any 

question that you have not understood . 

For all the following questions I am going to ask you, and you 

will give me your answers by speaking loudly and I will record the 

answers. If you have not understood a question, please ask me 

anytime to repeat the question. 
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May I continue with questions now? If yes, continue, if no 

stop the interview. 

N.B . , read the instruction carefully and slowly to the 

respondent before proceeding with the questioning. 

r 
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3. Q #2 HIV SPREAD QUESTIONNAIRE TO HIGH RISK SUB-GROUPS 
(POTENTIAL ROUTES) POR SPREAD OP HIV IHPECTION INTO THB 
RURAL COMMUNITIES 

I. Socio-demographic variables 
1 . Id # __________ __ 

2 . Permanent residential address 

3. Age ____________ (years) 

4. occupation 1. merchant 2. Student 
4. others 

3. soldier 

5. Able to read or write? 0 - neither 1 - only read 2 - both 

6. Educational status, grades completed __________ _ 

7 . Marital status o - never married 1 - currently married 
2 - divorced/separated 3- widowed 

2- catholic 3 - orthodox 8 . Religion 1 - protestant 
4 - moslem 5 - no religion 6 - others 

II. Sexual behaviour 
1. Have you had sex in the 

o - no 
last 3 months? 

1 - yes 
(If yes continue with #2, and if no go to #7.) 

2 . with how many women, (other than your wife ) ? # 

3 • with whom did you have sex last, (other than your wife) ? 
1 - paid one 2 - not paid one 

4. How many times did you have sex with her, (of #3) ? # 

5. Where did you have sex with her? 
1 - in the residential area 2 - in town 3 -

6 . Did you wear condoms during sex with her? 
o - no 1 - yes 

other 

7 . Do you like to have sex when not in your residential area? 
0 - no 1 - yes 

8 . Do like to have sex with prostitutes in town? 
0 - no 

9. How often do you go to 
1 - every day 
3 - every week 

1 - yes 

the town? 
2 - less than once in a week 
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7. Do you usually go to the town? 
o - no 1 - yes 

8 . Do you have sex when in town? 
o - no 1 - yes 

9. If yes, with whom do you have sex? 
o - paid women 1 - not paid ones 

10. Which of the following did you have before? 
a. Gonorrhoea 0 - no 1 - yes 
b. Syphillis 0 - no 1 - yes 
c. Chancroid 0 - no 1 - yes 
d. LGV 0 - no 1 - yes 

11. Have you ever had intercourse through the anus? 
o - no 1 - yes 

III. Non sexual behaviour 
12.Have you had injections in the last 3 months? 

o - no 1 - yes, in this village 2- yea in health 
institutions 3 - in other villages 

(If yes, continue to #13, if no to #15 . ) 

13. For what reasons did you get injections? Specify ____________ _ 

14 . How many did you have?# __________________ __ 

15. Are you tattooed? 
o - no 1 - yes 

16. Have you done blood letting? 
o - no 1 - yes 

17. How many times did you do blood letting in the last 3 
months? -------------

18. Which of the following have you undergone in life time? 
a. uvulectomy 0 - no 1 - yes 
b. ear pierced 0 - no 1 - yes 
c. dental extracted 0 - no 1 - yes 
d. incisions 0 - no 1 - yes 

IV. Knowledge 

19. What's AIDS? (knows - 1, doesn't know - 0) 
(If knows continue to #20,21, and do 25, 26 and 27; if 
doesn't know then go to #22, 23, 24 and stop the 
interview. ) 
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20. How is AIDS transmitted? Which of the following is true? 
1 - from prostitute to client 2-sexual intercourse 

with any women 3 - social kissing 4 - drinking 
dirty water 5 - shaking hands 6 - injections 

21. Does AIDS kill a person? 
o - no 1 - yes 2 - don't know 

22. Do you know what's a condom? 
o - no 1 - yes 

23. Are there any health risks of having sex with a prostitute? 
o - no 1 - yes 2 - don't know 

24 . If yes, what are they? Specify __________________ __ 

V. Risk perception 

25. Do you think you can get AIDS? 
o - no 1 - yes 2 - don't know 

26. Are you afraid of geting AIDS? 
o -no 1 - yes 2 - don't know 

27. Have you changed your behaviour after hearing about AIDS? 
o - no 1 - yes 

-----------THANK YOU- - ---------
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1. Age 
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Q #4 - QUESTIONNAIRE TO THE SEX WORKERS FOR COMPONENT 
ONE/PHASE TWO OP THE STUDY. 

________ years 

2. Duration prostitution, ____________ years 

3. Present Address 

4. Have you practised prostitutions elsewhere before? ____________ _ 

5. Which of the clients did you have in the last week? 
a. rural merchants 
b. urban merchants------
c. rural farmers 

-d. rural -student~s-------
e . military ____________ ___ 
f. others ______________ __ 

6. Do your rural clients use condoms during sex? 
o - no 1 - yes 2 - sometimes 

-------Thank you-------
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APPENDIX B. CONSENT FORK 

Thank you for allowing us to share your precious time for a 

brief discussion about a study being conducted in Limu Awraja. 

This study is being conducted in among farmers, merchants, 

students and so on. Persons who fulfils the criteria for inclusion 

into the study has been selected by chance to participate in this 

study. Based on this, you were selected to participate in the 

study. You were selected for the study strictly by chance (as you 

have seen it for your self), and by no other means. 

This study will be conducted through interviews . The study 

will involve var ious intimate and private life questions . These 

questions need a private setting in which only you land the 

interviewer will carry out the interview. We would like to assure 

you that this privacy, shall strictly be secured throughout the 

process of the interview, that the results of the interview and 

study shall be kept strictly confidential, and that your name shall 

never be mentioned in re l ation the study, either now or in the 

future. You have a full right to participate through out, or to 

discontinue at any time you feel like doing so, or never 

participate in the study. 

Are you willing to participate in the study? 

Yes ------------
No ____________ _ 
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APPENDIX C. SUMKERY SCORING INSTRUCTIONS 

The following scores were calculated from Q 13, for rural 
farmers: 

a. Sexual practice score (SPS) 

variable name value name label scor!i! 
II. 2 # extra- 0 0 

marital women 1 1 
2 2 
3 3 

3 last women 0,2-6 not paid 0 
sex with 1 paid 1 

5 place 1 same village 0 
2 in town 1 

6 condoms 0 no 1 
1 yes 0 

l Oa gonorrohea 0 no 0 
1 yes 1 

lOb syphillis 0 no 0 
1 yes 1 

10c chancroid 0 no 0 
1 yes 1 

10d LGV 0 no 0 
1 yes 1 
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b. Non-seKYal Il:ractige sco:r~ (HS~Sl 
12 in j ect ions 0 no 0 

1 in this vill. 1 
2 in health inst. 1 
3 other places 1 

14 I o f in j ections 1 - 4 0 . 5 
5 - 9 1 

>9 1. 5 

15 tattooed 0 no 0 
1 yes 1 

16 blood 0 no 0 
letting 1 yes 1 , 

18b ear pier c . O no 0 
1 yes 1 

1 8d i nc is i on s 0 no 0 
1 yes 1 

c. Knowledge score 
19 know AIDS 0 no 0 

1 yes 1 

20 transm. 0 not correct 0 
1 correct 1 
2 combination 1 

21 AIDS ki ll 0 no 0 
1 yes 1 
2 don 't k now 0 

22 k now 0 no 0 
condom 1 yes 2 

23 risk 0 no 0 
p r ost . 1 y e s 1 

2 don't know 0 



Amrahic ver&ions of i~structions, 
.consent and the quest~onna~res 

lllQi It (,.~'-

l.H. 'fl n l9,l)? linG.. 'i''l·(', -i ,', r r,';:; I'll : : 

, . 

£" V 'I' C;'r n 7\ (]),? '1 Q). (Doli 'I' h "t l j·r 1 0 l n t. <1J V nt· t m·il 'I' 

no (1) nIJD (. ffi. .l Ii' <Jo tj tj 7\?" il t an -r Y J Ii 9" 1 -r I 5 2 (3 I l n c.7T­
h l P\.I i·~ '1) .P,. :J''f-: '1"105"1': OJ j P.CTl 11r',t,T?" J[ el1 ',fl, (, : : 

n 'I' C; io m·il'l' M) rj tt;: ?m" J Ii L (\ l"r 1 ao at) H ~ 5''F ~"1. J~rl h 1 9., 

() (]). {l J nO r1l 10 f'.-tI I '1' C; 1> W " "l '\.rjjr.: r., <]1) (. n; (\ :: n I LU GO UI (. l 

7,[11)' n'1'C; 1, aM '1' nlVl t" , . P(\ : : n[liJ (\'I'C; '~ ?'! ';D (.(]}l ,-
r;. 1f''1'l n (JC"(\ I (!). n l'1!~ n 7' 1 ?" 1'.1) <]1) 1 l .\.l. h e.Q M' : 

q, V 'I' C; t ~"l11 'I.Q (j). n)' (\ I)ll m e ''r h 0Ij Ij i Ir I (]). ;i' r\ To' m (', .~ 

1\ [il:r 2!':l Tt;" tI {l(,Q). .lao (. r-t -: [l t q, 11 \:'1 (\:: n t n J \I OJ-Ii (I; 'Le; 

~1 (\ U ", m) 1 ~"l.m) r', h i· 'I' J 1: J'T 1 C C'. Il (\ 7\ \ I LV 'I' J t JT ') ?, l (\ :1'; 
hlP· J't1 <i'J1i'f','1' h<Jo? n. 171 \.I {ll tJ Il I n IJDme 'JIl ?!"C; 11 t(l,n )' 

(lG) C Sr'I P,fH I M lll n. 1 (!'i) c- '\ 1 : : 

r.'l mD "': --. . . , ' rl 'l/1 '1' (· '[; I), 

n' r 11 ., "'l 
\ ,',' .; . 1,1 '1' C;) J [ n 'j J 511 / r I Iii"" 'i ·1 
; r'."" ). "\ (l C'1 0 Ii' -:'11 Ar (. J - ," (, 'l' 7\ l (]) II I'l l ' . • ' '. , • I 1 _. I· ~ I '. , : I , , • .J • • 

J ?,.., ~A r.n n"C' "",A an {l·]· i, Am ., ... 6 . . I ~ ) r \ I " I r "I T' r \.J I • • 

\ ,'fl' l? h 'l' )-------

?M' ----



73 

r.D(ffi 6 SIT 
---~--

nU,l )'1'\ Iillme'fll i\ o Q"r.C tHJr:.i~(\ nnfic,""j'T> '1'.I''':;''f 

Ii i\C 1i:J' ?1 (\ iI ,e m t ?lJ"I<;" M : llc,"" ([l'l 1)1., i\r\r\l' ?'JIle 11? e;- TaJ..: 

nl'il.Q11 '1'J'l'.J f 9" t;'t-.rp sr,·(J'.Q. ;n' (J)2?" .I'nrl'l'J'~ elJt;'(\ 1'IC 11 

n f1J~ n Ii L ril. n('D iJe;- 'fap n 1 2 H.U n e I '~ '1' J 'l:,TT 1 Ii i\ m ?'l'l :n' i'. H 

j Jl fllme '1'\1:: t'lH.U '1'C;- ', ' /It fl[\.\ t<;'" 0'>(\(11':1'1 711 Vlllrl 

nlmt', .Ti\l t'l 1H.V '1' J't,TT " rlfTltl'" ITI JNlUrlm ')' r:n.!~ I)l) n ·)' 

tl rr;,"'r- n4' c;- 'f, t -t, "r n I"r i' ?C (1 (rtJ rT'r ?'1~n fTl- )' O'J MI ~I ':1.(; r;- ?\ n), 'I ·rr;:: 
(1 1 r ""t,LJl tli <l- n n 1 : : 

e V '1' c;- t (Jf>.(? n (;')- I" ";.r) '1' { ?I :r n 1', ni l, fl 1.[1 [ !I J' S ('" 
n F 1'C'j.r'j i'$ n t \ ar:: ?t!) j 6. 1'1 9" ,n I'LV '1' C;-)- tl W ) :~ ll\ 

IT! [1 {u 1- IJ,T' ?'l'J Sli l (,1 c;- ()'1 "\ ':'" o.:,? (l J ?O'H,'. 1 II 0 'd!!>: : 

1\ \ / ;l't'I G') me ~ i -"./ '1' J 1: 5' 1;1 n 1£1, nl\ 1 )\ , q 'i { )(\ :r 

/lCIi)'7' tliLfI'. l t71J r.1i £', 1i 0',' " '1' J t 'l- i1t-, lflJ' t n (l)' 'I, , \ 1(>, I nCl )'l 

illC'. rT' .e c'.) il Q (.. n ri i\ U,: : 

11 Jl '11 ~" '1' J "" n 111 Jr, ()'1' 1 J t 11 1nn (l T IP'~ ,' , ', ,;, 'f 5' ": 
n .> : ~ ,,/, (]l''' n Ii aJ [1 171 '1''1' n (1\" if J 1 C : . : 

+ 



" 

74 

:;:l 0 e ,~ 'll'1' C 2 h til ,~ , 

\ J iI. J"F t'l'l6 :)"1":- (D J! , 

~_J 

, 1. ?"" j"X tJ 1l1' C ___ _ 

2 • ?,D c;-- 6 J [l J ____ _ 
3. liM 
4. I"? 1. ln~ 2 . i.a'J6 

5. @~q,~ ~ln~ eT0,~ 1. 
6. ?rG'JUC~- 2q J ?(T1c.O·r 

7 . ~ In.J lJ.'i. t 0/ J rj l (j 

8 . ill e G'Jn- 1. 1 C til t1'r 

'). Ii ' (" a:; c;-- 'r ? r'. r'l (!}. 

9 . nr"c.rin 1 . h?"(j;t 

6 . ( .0, __ 

1. n,!' ,/C" 3 (DC ?lflc. InJ 

O . ~r\'l' 1 . 715' 

3 . ill J2 C lj. • tVL __ 
?NJ" 2. ~ 1 n~ ~ J ~" l}·" ':'17' 

n r:..(, / 
1 . Jl(j 2. ?.<. J :) .. I'r' H) ') ' 

2 . r-) iM 3. I, C iF t 1 iI 11 . I, (1 (l:r, 

/1, Jill'. CD Q 2<;"1 J'1'. (" '~ ol ' ~M' II'" OlQ 7~~'1' S t ;', 'i.' ;/ 

2 . tl:l11 

3 . (1r!T\ {Tj 

1 . 

rd T JC? __ /ll'",/l );' ) (J1P,:'~ h'''LSllil ' )11' 1\~ '/ J(JI7/ 

~lnc. )"J 11";-\)' S pc. l-)· Il n~ ' i ' JC 'l IP·;: 

IlG[.h L rjr JC <' . h'l p, III (r)' JC 



7 S 
Il 1' 1 r: CJ, J C "1 ') 'j. \) 5' p' (. --;.) n \ UJ.? 

1. nl-i.U C'J ,) .C? [ 2 . n h 'I GIJ 3. n LJ. (\ ·r.), 

6 . 

7. 

h ~) [Q, J [ 1 ') j, \-j. 

D. ~(\? 1. 

h'i'J C;-' 6 J J'r (l;t l\tJ 

O. ~MJ 1. 

J ~ ~ I " , . ", ; 0) I2 ~:'J 

'. 

8 . h n. it,'" n n, 6 :rT' J [ 11"';, H' il [l aJ. J(!). ;Jr.') ? 

/ n h to'J 9". L! \ nGJ ') !2 [ m,n'i' / 

o. ~M' 1. n)' 

9. Q) !2 h fO'l nn1 t 1 H. e (11.'I !\. 

1 . n?'1''r 
1 o. h~W n;(,'j- h II-!.U 

1. enll'i' 

2 . n Ii 7" 1 'j- hn 1Q. lH J ljlrJ 
nfi J:n elTT J :J' (I ? 

O. ?M'J 1 . nJ' 
2 . 't,'I"j 

3 . hCh[ 
o. ~ (\ jJ 2. n;p 
o . ~(\ ? 3 . il 5' 

4 . Ii ?' (',1\ o . ?n ? 4. n ;1'" 

O . ?Nf' 1. nS' 
1 2. IIJ\ ') CTJ (\ -r :'1 ') "i (" .). ', " 

/ h (J) '" m 0 '" n ." ,,-;. I, . , Ii) ~ ' .) 1. t •• 

,.. 0 '" ""8 7 10 7 ') 0 " , 
, ,.J ' . I " ,,1 . c. . ! ! 

1 :;. ,'1 'I I LlI aM 'I' ? i ,. r:· n 

'. 

3 . n ?'JI 7' 1 '/> 

1 . hn. ~,;" ilP'('J i (lJ P [lln~J 2. nl(]<, I "') 'iY~rl i 
l lr-I ') r;- I!' ''' ( tl' J[ 
n " I P,(, ' J 

3 . (] !:"l lirj 7' 4 . ';"!]~ [J}-U nG')()1~ j- 5. n 'jnrll!l(1 1 

6 . (] rJ;J [,{. 7. l? ~ n0J'l'n ( ) 8 . ()?lC'Jl ' ~'~':{"'''(. ()r.') '';. 

~ . n~nm {~10. n~~ = 

1 1.1 . h.fM n m. e ll) 0. ? 

O . ?f. ? 1 . {)3' 2 . n r') rr""~9" 

15 . hlfP 7'1 n')ru\ S~.:~? 

o . ? (\ 7' 1 . l~ J 

(\1t, 



76 

1 () . II (1. 'II,~ r, '16 71' J C \'1 n c'. in J 1 Y'i· ir <T) .(1·CI t\ me;' m l '~ 

.5' () 11"1' I') (\ ? 

o . 1. , .. 
.; J .. 

17 . r, 5' ~r. 9"1 r12, it r;; -I ' P..1 M~ ____ _ 

1 8. r, .. ~.() e e H~ ", {] (\[\. S 

O. ? (\ 9" 1 . II ) 2 . r, i) (]).'P 9" 

19. M'·() p..eH~(\ {l(\(]). e L? (\'? 

o . ?MO 1 . , . . - r, I') OM> 9" 

20 . ()(\ ?\.r..() h (1 COo n ).tj I, .. . r 5't i' 'I'e;;: (\ 1 ? 

O . ?Nl" 1 . /, J 



J 
• 

(;:1 m ~, ~' <»/1' C :3 
(\ 1 n G...TT- ~<1Lr.> ? ~, 

1 . au (\ J 

1 . au .i CD t J /l fl. 1-/1' C 
'. 

2 . 09-11 

:3 . ;" Ir 

1. h7lQ"· mg 1'1(i: ".:' I'1Crj 

2 • ?1 n J Ul{l ( ,.:-;", ; '. 1 ~' (\. nao lQ C CD.fl'1' nan Ii '1' 

:3 • ?1 n J Il{l (\,1' ~ • - , (\. h iC1J m np' nan ii'1' 

1 . Lrn "r' l Ii' e T- tj Cl 

2. U,n t>l P 1'1 e T r, S" 

:3 . OJ 1 n {l {l J r, :;: r', to .' 
5 . \'i' ::, \.![ r QL l 

), <;: (" e 1' mlr Cl / 

6. l!/ ?J{l J UI,.j' 
1 . J0,lfl 2 . rj(, )",C ?LJ~ 

:3 . i ) 1,1 { \' l j I, "'en -j. \'jD tT nr 
~ 

( . ,~ ( ) '1 C h LJ \ h lr "en iT 1'1 fl.l ? 
" ----

e . , , r 
r : L 

1. h? 'l.t 'I i' fl'1 J r, I) r • ',) 
• I (r ... . I 

(, . i'J 1 : ----

~ 1 



7 8 

1 . Il r't L aJ· :3 CD C ?1 {l L P J 1) )· \ l' 11 [ l (j). \ n C ' \ ? 

0/ ?M) 1 / I'1J 

1 r, J Ij 1',> r,'1' S t 2-6 .I' M).) ('. me 'll/ ?M' r1 (\. iIl\?~' 5' 'I; 

7 c ~ '1 '/ 

2 . h(llt n.fT J C ? < , ("u- JI" t\t)/ 

:3 ' nO') ill L 11 ?1 {l L 1" ) l)},ll Jf! L l ·r h<1J ) J C 1 n C ? / I"' Ir q> 

('.1r't'1'/ 

0/ h "l e h l r'rr JC 1 / h "'l.h ~ r') r J C 

L. , hh C Q. ~C 1'11 'r 1 ~~ ?1{l L I" J 111-lt l1QL1-? 

5 . h7, COr JC 11'1-ll :[Q L '- : ~' 1- 1 OJ.? 

0/ n H.U ' liD 1 Q C (]).nT if n h t"1 

6 . il II C (1. . , JC 11 l ' 1 'r rtJL'1 '") l1 (1( 1 (J!. \ nC Y! 

0 / ?M ' 1/l1S' -, 

o / ? MT) 1 / 1'1 J: n 1 5 n l1) Q. lJ-l. ~\ Y. '\ r't U· 

2/ n1 5 t) h,")!?· loll n 1:0., {\ ~'. ,,> r'tU· 

1 h J r1r'- ([1 Q '1' S <1; 8 ?, 1: ~.: ? 1';1" Ij (\. CD Q '1' S 1: 1 0 ;~ '~ "'/ 

n V f'", 
j L. I . , 

9 , ,' , ~ ' '1 i .. ,., 'l l c;" 'i J C 

n / II.-')~ I ,~ l' 0,1' J C 

11) ..... , ' 

~ ' 0 ,\.,.. "'," h }-LU l" ' , ",- () I i U',' C;' \. 1 0 . :, i! 1.1) ,J'-n ,'1' " '1 G - , ' 

1 ~T1/1 '1' . o . ?M' 1 inr. . . 
2 , 't, 'l' l" O . ?M' 1 

3. tiC n C o , ?N? 1 , 

l~ fli' i'r!\ 0 , ? r't? 1 c , 

1 1 Inn A 01-", " I I'!) " . n C" ) re O; , n \ T '- ,I 

01 OA ("1 
" I, 

~")/(1(I ' 7 m Il ~r( .L 'll "" ,' , r' ,:, '1 1, ':' ("1" Ie ; • . ' , ' I V-" ,," L ' . I '. , . . ... . .,J • 



0/ ?f, '!' 1 / 

;; / n J r\t) [l;f 

19 

:T! l Q C 2/ n:r n n~r;- '1 ' :L"1 )' 

/ n;r ~ (\. OJ Q 'l' .I' t 1:3 ? f, '7J 11 (,>, OJ Q 'l' .I' '1: 1 5 (', III '1 I\'/ 

1~) . Nt'l \nC ",C&.. ?tCD'}r ? £'If,G 

14. 

15. 

16 . 

17 . 

1° ~ . 

20 . 

2 1 

" -. c 

(llr onC&" t(]) "1 t(]), \ nc ? 

/ 

/ 

, 
'I' \ ~, Ii 'P () ? 

0/ ?M' 1/ nJ 
t n 'l' t([)' J([),;i''''' ? 

0/ ?N? 1/ 1>. 

(j)Q 'l' ri; 18 £, Y. Pr : :/ 

9"1 .l'U () "1 H. t n'l' t 'Ptl ? 

!~ C;/l'M' nC:'T1 11 Q·C l "(, ? 
. . 

U/ h1'l'(\ '1n-:' c:. r. '1 / <;f,'T' 1/ 1\ :r 
(1 / C'[' 

r Cllnrjr ~ (\ ~j 1/ h ~) 

r'Il / 'l'Cn G'l n \<;,c\ ? f, 7' 1/ 115' 
'!G/ Ii [h \1- (1'l '1'2 Q. 0/ ? t'1 '!' 1/ "'3' 

r"\,.c:~n 0J r\ I' 1'1 C') (\ t \ (YI. ? 

/n :JJ ",. (!) Q 

n i 8 C161' 

t1 \fLU C!>n7 

'Y' J r.~ 19 : 11 r;!T·t~ ~ '1 r. CDQ 'l' J t ?;:> ~ ', '1.'; (" 

f\\ (l ~ ') r:. ---;- ") r) -;- ") 7 1 
I ,J '. c . ..... . (. . c_ 1\ r; me .t Ta;, 

1/ h~i ~ 1\~6 WP Qln~T 

2 / 1'1 {l (. P J 1 "1 y,], \ l h c"] 1 ~ (J},;-' r\. t :JC n "'W CI 

3/ naJrjr'j9" 

il / 1ljTJ [hI) nD ( ' r, 

5/ h IT- Min, n<J'Jffif1n'l 
6 / on C 0'. n8l (]) J t 
7/ . Q? n!TJ n m'r 

I 
\..;./ n t'@;» , ? 

l '-~" '~ Ii (D.1 £, - "''''r-I :-.: :. j ! ~ ? 

n I ?d', lQ· :, ~ " / 
/ 

, 
/ ' , 

h ~ r. '." ;(1)' 5'/- '? ; 
, 

- .I 0 ( r) ., I ,'\ 
r 



79 

1/ JJ1f'C 

3/ ?1J 1\1') [l;r 
/ ?1:r ~ (\. aJ f2 'l',I' 'to 1 3 ~ f, '7> '11', OJ Q 'l' ,l' 'l: 1 5 [', Ih'l (. / 

1 7, - . 
14. 

15. 

16 . 

17. 

"'p , u • 

1° ~ . 

M'l \ nC ",C.;'. ~ till ,,)- ? e lf, tj - ---
(Ill' onC.;'. tCD'1 tCD, \ nC ? 

"r \ '1' n 'P i1 ? 

0 / ~M 1/ n:p 
tn'l' t(D, S(D,,(\. ? 

0/ ~ Nl' 1/ r-, ' ) JJ fI. (!)Q '1' ,1'- 'l'. 1-'7:- ?M'l - tp'" , 

-(JfQ 1'J 7. 18 e '(.pr : : 1 

9"1 ,I'U t\ 1 H, tn'1' t 'Pt\ ? 

r~ C;,hl I'.'r l''1e: ' T1 7, Q.[ "1 r; ~\ ? 

U/ 111'l'r, '1n~(.r. r, / ~M) 1/ t\ :r 
(1/ DT r C1lnljr ? (\~-; 1/ h;J' 

!hi '1' Cn 0'):'l \ 7 (\ ~(\7' 1/ 11S' 
'!O/ n[h \ (- an l' Q Q. 0/ ~M' 1/ ?1J 

i'\,C .. ,'! ~ t\ T !'1 CJ I', t \ (Il. ? 

/1]1)] "', IDQ 

n '1 8 "16/' 
'1 A m () "',I"~ .., ') t' ,( " (" f ~ ~u .T.: I '. r: t_ . I . ' 

'1/ h r-i. i~ t1 '\ 6 (Df' Q l riC; 7 

2/ 1'1 n (. !" J l 1l1' \ '1 hCJ ,;;'"([\./' n. t ;J C (lC"Wc ' l 

"3/ nMjlj7' 
ii / 

5/ 
6/ 

7/ 
;: / 
~I 

"TiT] [hU np,,- r, 
h rr. AD n, n~m 11 n 'I 
(]l) C.;'. neD CD J t 
Q? n'TJ:'l m t 

n r;GM> ? 

n / i1 Po l Q:, '"' ", / " 
2 --, / ~-, 1 .-. ' i S (1) . ~' ( , ? 

- T 



80 

;' j / h r\ 11,'" 11'\ 6 J [ ?111.:. i Ji J ',., t. H- "1 J?Cl fr (/~';' n: ") 'I' S'II 
IHr')(\? 

0/ ?M' 1/ 1\ J' 
" 

? elM 

0/ ?M" 1 " 2/ 11 t) (]M> 9" , 

115' 'lr'P GlQ '1'J'I'. 26 -: () .:\J 'It'\. GJQ '1'.5''1'. 27 e y'P,,/ 
26/ h,(1,,'1 £ £ HI,'" f] fr Gl· enJrr? 

? IV!' 1 / 11:r 

~~~- -~~~ (/ - iT7,- r\-:I!i'j h nINo n).r') 1\ IIhj nf] 5' t 'l'e z:- il ? 

0 / ?M' 1/11J 



1 . 

2 . 

3 , 
4 

5. 

8 1 

r::> rre'l' 'Il'1'C 4 

Mr, n. t lU t. i-<;"" T- / r'I n. ·Ir.- . ~~.Lj'T / ~"L(J c. 1 1 r'I m, _~' .C:.l. -: 

o C1fl'l., _____ _ 

~h I} \. n Q.? ij 
h f-t,V n 6, t n r\ 11,"" n P, . "~I 

n ?r)9" lt n1:>t h7'l 

1 1 i, \ t ;tQ C J r'I T : : 

/ '1 au 'r / 
/ '1 ('G )'l' / 

/ '1' n 1\/ 1 n c'.. ' G'] U n C / 

PFnt [l;t 

!TJlj2T / Hr'lJ\'/ ;JC ~'lflL IJJ J 

6 . h \ ~LU 9" aD Y (\ I'll .f).), ?'J'tll iA)' 1 e lIe;- (.? 

I) • nmC \ J 'I. S'T 
r'I-. Rh 1"'1 \ J-P~'T 

!1l • 1 n c'.. ;;"'i' 
no . \'1 mC fi1I6 5'T 

LU . QJ ;tQ eT-
c. • I\M7' 

2 . l ',r,.? e (!1 1'''' ,'. 



DECLARATION 

I, the undersigned, declare that this thesis is my original 

work , has not been presented for a degree in this or any other 

university, and that all sources of material used for the thesis 

have been fully acknowledged. 

Name 

Signature £ c~ ~ 
Da te of sUbm7s: i on_----'I"-/l...L:Al!..rt:=..=C...L(:...- I'------'::?"'--'-I--'I:...I_<,-'---~_L 

( 

+ 

This thesis has been submitted for examination with my 

approval as university advisor . 

4\~ .li'-=5 d-< CtJc 

Advisor's Name Signature 


	MX-M464N_20220211_144727
	MX-M464N_20220211_144915

