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ABSTRACT 

HIY / AfDS has become the serious health, economic, social and in general development problem 

worldwide. The ep idemic is unique in its coverage of people from al l racial groups, languages, 

genders, econo mic and academic status and the like. 

Most past studies and researches in Ethiop ia regarding the epidemic focused on awareness of 

people towards HI Y, knowledge about condom di stribution, pattern of condom distribution, 

knowledge of sexual behavior on HIY/ AfDS and Sexually Transmitted Diseases, sexual violence 

and some re lated areas . But, to institute meaningful preventive measures for the control of 

HIY/AIDS, in addition to what have been done so far, there is a need to address the diversity of 

ep idem ics and make the prevention acti vity evidence informed through accurate 

epidemiologica l and behavioral information. 

This study was aimed to exp lore evidences about the existence of HIY infection with some 

selected explanatory variables. A sample of 1461 cases, who vo luntarily tested fo r HIY was 

taken from severa l Yoluntary Counseling and Testing centers in Awassa city. 

Accord ing to the findings of the stud y, there is evidence showing the presence of significant 

associations between HIY infection and explanatory variables like age, gender, marital status, 

occupation and educat ional level of individuals. This study reveals that the epidemic is almost 

evenl y distributed through a ll religious groups and all the residence areas (urban and rural). 

Moreover, groups of people who are at a hig her ri sk ofHIY infection are identified in this study. 
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1.1 BACKGROUND 

CHAPTER ONE 

INTRODUCTION 

I-I IV infection is a vira l infection caused by the human immunodeficiency virus (HIV), a virus 

that graduall y destroys the immune system and results in infections that are hard for the body to 

fight. AlDS (Acquired Immune Deficiency Syndrome) is the final and most serious stage of HI V 

disease . Acquired Immunedeficiency Syndrome (AIDS) has killed more than 25 million people 

since it was first recognized in 1981, making it one of the most destructi ve epidemics in recorded 

history. Despite recent, improved access to antiretroviral treatment and care in many regions of 

the world, the AlDS ep idemic claimed 3.1 million [2 .8- 3.6 million] lives in 2005; more than half 

a mill ion (570 000) were children . 

The total number of people li ving with HIV reached its highest level: an estimated 40.3 million 

[3 6.7-45.3 million] people are now li vi ng with HIV; women accounted for 46% of all adults 

li ving with HIV worldwide, and for 57% in Sub- Saharan Afri ca. Close to 5 million people were 

newly infected with the virus in 2005. Young people (15-24 years old) account for half of all 

new HIV infections worldwide- more than 6,000 become infected with HIV every day 

(UNAlDS/WHO, 2005).The HIV/AIDS pandemic continues to spread around the world at an 

alarming rate, and the number of people with the disease will grow significantly by the end of the 

decade, as it becomes more geographicall y diffuse (lCA 2002 -04 D by NIC). 



The latest stati sti cs on the world epidemic of AIDS & HIY publi shed by UN AIDS/WHO in 

November 2005 shows the fo llowing. Their repOt1 gives the latest AID S and HIY stati stics for 

the whole world and for regions 

Tab le 1.1 : World estimates of the HIY & AIDS epidemics at the end of2005 

Estimate* Range' 

Total 40.3 36.7-45.3 

Number of people li ving 
Adults 38.0 34.5-42.6 with HI V/A IDS IN 2005 

Children 2.3 2. 1-2.8 

Women 17.5 16.2-1 9.3 

Total 4.9 4.3-6. 6 

Adults 4.2 3.6-5.8 
People newly infected with 

HIV IN 2005 
Cltildren 0.70 0.63-0. 82 

Total 3. I 2.8- 3.6 

Adults 2.6 2.3 - 2.9 

A IDS death in 2005 

Children 0.57 0.5 1-0.67 

' -millions 

Source: UN AIDS/WHO AIDS epidemic update, December 2005 

Note: The ranges around the estimates in this table define the boundaries within which the actua l numbers lie, 
based on the best avai lable information. 
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Table 1.2: Regional stati stics for HIV & AIDS end of 2005 

Adu lts & children Adults &chi ldren 
Adult 

Death of adults Region 
living with HIY* newly infected* 

infection Rate 
and children* 

(%) 

Sub-Saharan 
25 .8 3.2 7.2 2.4 

Africa 

East Asia 0.87 0.14 0. 1 0.041 

South and sout h-
7.4 0.99 0.7 0.48 

East Asia 

Oceania 0.074 0.0082 0.5 0.003 6 

Eastern Europe & 
1.6 0.27 0.9 0.062 

central Asia 

Western & 
0.72 0022 0.3 0.012 central Europe 

North Africa and 
0.5 1 0.067 0.2 0.058 

Middle East 

North America 1.2 0.043 0.7 0.018 

Caribbean 0.3 0.03 1.6 0.024 

Latin America 1.8 0.2 0.6 0.066 

Global Total 40.3 4.9 1.1 3.1 

*millions 

SOURCE UNAIDSfWHO AIDS epidemic update, December 2005 
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According to the above report, by UNAlDSI WHO, Sub-Saharan Africa is one of the most 

affected region in the world . This region has just over 10% of the world' s population (PRB, 

2005), but is home to more than 60% of all people living with HIV- 25 .8 mi ll ion. In 2005, an 

estimated 3.2 mill ion people in the region became newly infected , while 2.4 mi ll ion adults and 

chi ldren died of AIDS. Among young people aged 15-24 years, an esti mated 4.6% [4.2- 5.5%] 

of women and 1.7% [1.3- 2.2%] of men were li ving with HIV in 2005. 

Eth iopia is one of the countries in Sub-Saharan Africa region, and among the highly affected 

countries by HIV/AlDS epidemic in the worl d. The HIV epidemic has evolved in Ethiopia fro m 

two reported AlDS cases in 1986 to a cumulative total of 147 000 by mid-2003 . It is currently 

estimated that 1.5 mill ion people are li ving with HIV and AIDS ; about 96 000 are ch ildren aged 

under 15 years. Estimated national adu lt HIV prevalence in 2003 was 4.4% with uneven 

geographical distribut ion : 12.6% urban prevalence and 2.6% prevalence in rural settings; gender 

distribution is estimated at 3.8% male and 5% female. There were an estimated 539 000 AIDS 

orphans (children having lost one or both parents) in 2003; a cumulative total of 90 000 adu lts 

and 25 000 chi ldren had died of AIDS by end of2003 (UNAIDS, 2004). 

Though, no updated data fou nd at national level for 2005, the 2004 report on the global AIDS 

epidemic shows the fo llowing about Ethiopia: 
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Table 1.3 HIV/AIDS Estimates (Ethiopia), end of2003 

Country HlV/AIDS Estimates, end 2003 

Adults (15-49) HIV prevalence rate 4.4%( range 0.9% -73%) 

Adults (15-49) living with HIV 1400000 (range: 890000-2 100000) 

Adults and children(0-49) li ving with HIV 1500000(range950000-2300000) 

Women(15-49) li ving with HIV 770000(range 500000- 12000000) 

AIDS deaths (adults and chi ldren) in 2003 120000(range 74000-190000) 

--
Source: 2004 Report on the global A illS epIdemIc 

Reliable statistics on HIV/AIDS are difficult or impossible to get for many countries. UNAIDS 

maintains the most comprehensive databases of information in the world on AIDS, but the UN 

organizat ion reli es on official government statistics of countries which experts believe 

sometimes understate the number of infected people (NlC, 2002) 

The National Intelligence Counci l (NrC) of USA has launched a report titled "The Next Wave of 

HIV/AlDS" on the rising HIV/AIDS problem through 2010 in five countri es: Nigeria, Ethiopia, 

Russia, India, and China. According to this report, adu lt prevalence rate in Ethiopia is estimated 

at between 10 and 18 percent which is the highest among the fi ve countries, indicating that the 

disease has moved significantly into the general population. Adult prevalence is much higher in 

cities (13 to 20 percent) than in rural areas (5 percent) . Heterosexual transmi ssion is the primary 

mode of spread, and people with multiple partners especiall y those with sexually transmitted 

diseases (STDs) and prostitutes have significant ly higher infection rates, ranging from 30 to 40 

percent in STD-positive individua ls to 50 to 70 percent in prostitutes. 

5 



1.2 Statement of the problem and Rationale of The study 

Studies show that HIV prevention eff0I1s work best when they are intensive, that is, 

comprehensive and long term. For example, intensive prevention programmes 10 the Mbeya 

regIOn of Tanzania led to an increase in the use of condoms and the treatment of sexually 

transmitted infections between 1994 and 2000 . Those changes were accompanied by a decline in 

HIV preva lence among 15- 24 year-old women from 21 % to 15% in the same period (Jordan­

Harder et ai , 2004). 

Accord ing to a book titled " AIDS in AFRICA: Three Scenarios to 2025," the prevalence of HIV 

is different for men a nd wo men at different ages, and different for rural and urban populations. 

HIY prevalence probably also varies between rich and poor, educated and uneducated, employed 

and unemployed , but there are few statistics available so far that offer such breakdowns. The 

same source states that particu larly for Africa, what happens over the next 20 years and beyond 

will depend on actions and deci sions taken today, both on the continent itself and the rest of the 

world . 

There is no si ngle AlDS ep idemic. Even w ithi n a country it self, epidemics can be extremely 

diverse (UNAlDS/WHO, 2005). Therefore, preve ntion strategies need to address the di versity of 

epidemics and must be evidence informed, through accurate epidemiological and behavioral 

information. 

However, fundamental to al l settings are comprehensive prevention strategies that include scale, 

intensity, consi stency and sustainab ility as core requirements. All strategies must also recognize 

that HIV prevention and treatment are interlinked and that both should be simultaneously 

accelerated . 
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There are other basic approaches that can be applied to all HIY prevention efforts. First is the 

need to acknowledge that HIY prevention is a class ic "public good" intervention that requires 

national governments to take the lead (including resource allocation) in bu ilding a strong 

response to the epidemic(UNAJDS/WHO, 2005). 

Second is the need to ensure that all HlY prevention strategies take into account the growing 

linkages between AIDS and factors that put people at greater ri sk of HIY infect ion, such as age 

distribution, gender di stribution, economical status (mostly reflected in one ' s occupation), 

educat ional status, marital status, etc ... of specific populations. Testing the existence of 

stati stically signifi cant associations between the above factors and HIY infectivity can provide 

evidence for such evidence informed prevention mechani sms. Furthermore, modeling the chance 

(probability) of contracting HlY is helpfu l to identify a group with higher chance of getting the 

virus and take an evidence based prevention measure. 

1.3 THE ROLE OF STATISTICS IN HIY/AIDS RESEARCH 

Since the beg inning of AIDS epidemic in developed countries statistical methods have played a 

considerable role in a vari ety of areas of research on HIY. These include the analysis of 

ep idemio logical patterns and studies of the natural hi story and clinical course of HlY-related 

di seases, the prediction of future trends and the design of trials and intervention and surveillance 

(Brookmeyer and Gai l, 1986; May and Anderson, 1987). Statist ical methods can also be used to 

make projections of AIDS and HlY case to few years in futu re, to estimate incubation period, to 

calculate number of people infected with HlY in past time intervals( Day et aI., 1986; Cox et 

ai , 1989). 
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Statisti cal models of the transmiss ion dynamics of the virus have been of use in helping to 

interpret observed pattern and in dissecting the influence of different processes particul arly 

components of sexual behaviors, on temporal changes in HIV prevalence and incidence. 

Statist ical methods have also played a ro le in the design and evaluation of interventions to limit 

the rate of spread of HIV and the ana lysi s and interpretation of markers of the rate at whi ch 

in fected patien t progress to AlDS (O 'Brien et aI. , 1996) and many more . ... 

1.4 LITERATURE REVIEW 

1.4.1 HIV Infection and Gender 

In the HIV/ AlDS epidemic, gender is defined as the array of societal beliefs, norms customs and 

practices that define " masculine" and " feminine" attributes and behaviors that play an integral 

role in determining an individual ' s vulnerab ility to infection, hi s or her ability to access care, 

support or treatment, and the ab ility to cope when infected or affected (WHO, 2006) 

HIV infect ion is the most devastating new di sease to have emerged in recent hi story. Although, 

worldwide, approximately as many wo men as men suffer from HIV, thi s aggregate figure 

conceal s marked differences in the impli cat ions of the di sease for men and women. Some of 

these result from bio logical differences in sex between men and women, but more resu lt from 

sociall y defi ned gender differences (WHO, 2006).Such differences as: 

>- Women are probabl y more susceptible than men to infection from HIV in any given 

heterosexual encounter, due to biolog ical factors - the greater area of mucous membrane 

exposed during sex in wo men than in men; the greater quantity of fluid s transferred fro m 
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men to women; the hig her viral content of male sexual fluid s; and the microtears that can 

occur in vaginal (or rectal) ti ssue from sexual penetration. Young women may be 

especiall y susceptible to in fection. 

~ Gender norms may also have an impact on mv transmission. For example, in many 

places, gender norms allow men to have more sexual partners than women, and 

encourage older men to have sexual relations with much younger women. In combination 

wi th the bio logical factors cited above, this means that, in most places where 

heterosexual sex is the main mode of HIV transmission, infection rates are much higher 

among young women than among young men. 

~ Forced sex, which all too many women (and some men) experience at some point in their 

li ves, can make HIV transmission even more likel y, since it may resu lt in more trauma 

and tissue tearing. 

Around the world, from sub-Saharan Africa and As ia to Europe, Latin America and the Pacifi c 

an increasing number of women are being infected with HIV. It is often women with little or no 

income who are most at risk . In several southern African countries, more than three quarters of 

all young people living with HI V are wo men (WHO Regional Office for Africa, 2003 ; 

Reproducti ve Health Research Un it and Medical Research Unit, 2004) , while in sub-Saharan 

Afri ca overall , young women between 15 and 24 years old are at least three times more likely to 

be HIV-pos iti ve than young men (UNAIDS, 2004). 

According to "operational gu ide on gender and HIV/AIDS" (by UNAIDS 2005) , in 1997, four 

out often people li vi ng with HIV/AIDS worldwide were women. The same source documented 

that by 2004, wo men made up almost 50% of people li ving with mV/AIDs. In countri es where 
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heterosexual transmission is the main mode of HIV transmission, women are more likely than 

men to be infected with HIV. In Sub-Saharan Africa, close to six out of ten adults (15-49 years) 

infected with HIV are women, and 75% of young people in fected are women and girls. 

Throughout sub-Saharan Africa, HIV infection rates among teenage women are over five times 

higher than rates for teenage males . In Kenya, nearly one teenage woman in four is living with 

HIV, compared to one teenage male in 25 (UNAIDS, 1999). 

According to UNAIDS, among young people aged 15- 24 years, an estimated 4.6% [4.2- 5.5%] 

of women and 1.7% [1.3-2.2%] of men were living with HIV in 2005 .The highest "gender gap" 

in HIV infection rates is recorded between young women and men between 15-24 years old. 

All the above figures show that female are being highly infected with HIV. The existence of 

significant association between gender and HIV infectivity is one question to be answered in this 

study. 

1.4.2 HIV infection and Age 

HIV/AIDS seriously affects adolescents throughout the world . One-third of al l currently infected 

individuals are youth, ages 15 to 24, and half of all new infections occur in youth the same age. 

More than five young people acqui re HIV infection every minute; over 7,000, each day; and 

more than 2.6 mi llion each year (UNAIDS, 1999) 

About 1.7 mi llion new adolescent HIV infections over half of the world's total occur in sub­

Saharan Africa. In fact, nearl y 70 percent of people li vi ng with HIV I AIDS live in sub-Saharan 

Africa, and over 80 percent of AIDS deaths have occurred there(Akukwe 1999; Caldwell, 1997) 

Although HIV/AIDS rates vary considerabl y throughout sub-Saharan Africa generally lower in 
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western Africa and higher in southern Afri ca the epidemic has had a devastating effect on most 

African youth who often lack access to sexual health information and services. In particular, 

unmarried youth ha ve great difficulty getting needed sexual health services . At the same time, 

cu ltural, socia l, and econo mi c norms and pressures often put you ng African women at excess 

ri sk for HIV infection. In African countries with long, severe epidemics, half of all infected 

people acquire HIV before their 25th birthday and di e by the time they turn 35 (UNAIDS 2000) 

The same report shows that in seven of I I studies in Africa, at least one woman in five, ages 20 

to 25, was HIV infected; most HIV -infected young women wi ll not live to age 30. 

In some African countries up to 60% of all HIV cases occur among 15-24 years old people (The 

World Bank , 2004). 

Though it is rare, an emerging trend of rising infection rates among older generations in some 

countri es may point to an important gap in prevention efforts with this age group (UNAIDS, 

2005). According to this report, in South Africa, the rise in HIV prevalence among women older 

than 34 years is particu larly strik ing and in Botswana, similar patterns are emerging among 

pregnant women aged 15- 24, HIV infections have remained steady since 1999, but among their 

counterparts 25 years and o lder, prevalence has been rising constantl y since 1992 and reached 

43% when last measured in 2003. In fection levels among older men and wo men in Botswana 

were unexpectedly high: 29% for those 45-49 years old and 2 1 % for those in their early 50s. 

In the USA 10-15% of all reported new HIV infections occur among people over the age of 50, 

with a quarter of these among the over 60 ' s. This amounted to around 78,000 people in Apri l 

2005(AlDS Info Net #616 April 2005), and the percentage o f new infections occurring in this 

age group are ri sing. This is an increase of 18,000 people or 30% (AIDS Info Net #616 April 
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2004). In the UK, current data suggest that 8% of adults living with HIY or AlDS fa ll into the 

over 50 age category. Analysis of infection data co ll ected from vo luntary HIY testing and 

counseling centers in Uganda between 1999 and 2002 found that 4.6% of those who presented at 

the centers were older people. Of these 20% tested HlY positive (23 .9% of women and 18% of 

men) (Clark, 2004). 

In Eth iop ia, studies show that HIY prevalence decreases with age (MOH, 2002; 2004). Youth 

aged 15 to 24 have the hi ghest HIY preva lence. The same source indicated that the peak age for 

AlD S cases are 25 to 29 for both males and females. Given the average incubation period, 

between time of infection and the time of emergence of fu ll blown di sease is eight years, the 

mean age at which people become infected is probably 15 to 24 years. 

1.4.3 The spread of HIV and Residence areas (Urban, Rural) 

In developing countries estimates of HlY prevalence come chiefly from urban ser- sample. Data 

for rural populations are rare, and they are usually unrepresentative of the rural sector (Dyson, 

2003). The levels of HIY infection are generall y "sig nificant ly" high in urban areas .For 

example, sub-Saharan Africa (Caldwell and Anarfi , 1997) state that the urban level of HlY 

infection are typ ically four to ten times those of rural areas ; (Carael, 1997) reports that rural HIY 

and STD prevalences have generall y been found to be much lower than urban prevalences; and 

market towns tend to have a substantiall y higher occurrence ofHlY than rural areas. 

Though, the above findings state that the prevalence of HlY/AIDS is hig h in urban areas, the 

infect ion rate is sti ll growing in rural areas too . According to the report by (UNAIDS, 2002), 7 

mi ll ion agri cultural workers in 25 African countries have died of AIDS si nce 1985, and 16 
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million more deaths are likely in the next two decades. In 2001 alone, AIDS killed nearl y 

500,000 people in the six predom inantly agricu ltural countries threatened with famine, most of 

who m were in their producti ve prime. 

Although Ethiopia' s national HIV prevalence rate is low (an estimated 44%) compared with 

many other countries to its south (Federal Mini stry of Health Et hiop ia, 2004), it faces many 

challenges in dea ling with AIDS. The country's epidemic is concentrated mainly in urban areas, 

where HIV prevalence amo ng pregnant women has averaged at 12-13% since the mid-1990s. In 

a society where some 85% of the populat ion li ves in rural areas, ri sing adult prevalence in rural 

areas (up from 1.9% in 2000 to 2.6% in 2003) g ives cause for concern. Indeed, a large part of the 

AIDS burden is shifting to rural communities where more people are now being infected with 

HIV than in urban areas (Federal Mini stry of Health Ethiopia, 2004). 

1.4.4 HIV/AIDS and Educational Status 

Educational levels make a huge difference of knowledge about transmission ways of HIV 

(UNICEF, 2004). For example, young women in Rwanda with secondary or higher education 

were five times as likely to know the main HIV transmission routes than were young women 

who with no formal education (Mini stry of Health of Rwanda, 2001) 

Most fe male sex workers orig inate from remote IUral areas, are poorly educated and have little 

knowledge about HIV. Behavioral studies have sho wn that many sex workers continue to have 

unprotected sex even after discoveri ng symptoms of sexuall y transmitted infections in 

themselves or their clients (Yang et ai , 2005). Concerted efforts are needed to enab le them to 

protect themselves against HIV and other sexuall y transmitted infections (Zhang et ai , 2004). 
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One stud y o f adolescents in 17 African countries showed that those with more education were far 

more likely to experience casual sex and to use condoms for casual sex when compared to less 

educated youth (UNAIDS REPORT, 2000). 

The above reports and studies show that educational level has impact on awareness about 

HIV/AIDS . Does thi s mean, educated people are less infected with HTV? That is to mean, is their 

awareness accompanied with care to prevent HIV infection? This question needs to be answered 

in this study. 

1.4,5 HIV/AIDS and Marital Status 

The H1V/AiDS ep idemic has been made possible by a number offactors. One of such factors is a 

higher level of sex outside marriage than old world agrarian societies (Caldwell , 2000) . And 

another study shows that, in sub-Saharan Africa, the prevalence of HIV infection among young 

women is much higher than that among young men. Many women enter marriage HIV-infected, 

suggest ing that men may be predomina ntly infected by their w ives (Glynn, et aI. , 2003). This 

study outlines that at least one qual1er of cases of HIV infection in recently married men were 

acquired from extramarital partnerships, and for both men and women, less than one half of 

cases of HIV infect ion were acquired from their spouse. In these sites, many infect ions in 

married men, even in those with HIV -in fected wives, may be acquired from outside the marriage 

In many countri es, marriage, and women's own fidelity are not enough to protect them against 

HIV infection. Among women surveyed in Harare (Zimbabwe), in Durban and Soweto (South 

Afri ca), 66% rep0I1ed having one li fet ime partner, 79% had abstained from sex at least until the 

age of 17 (roughly the average age of first sexual encounter in most countries in the world) . Yet, 
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40% of the young women were HlV -positi ve (Meehan et aI. , 2004). Many had been infected 

despite staying fait hfu l to one pal1ner. In Colombia, 72% of the women who tested HIV-posi tive 

at an antenatal site reported being in stable relat ionshi ps . In India, a signifi cant proportion of new 

infections is occurring in wo men who are married and who have been infected by husbands who 

(either currently or in the past) frequented sex workers. (UNAIDS, 2005) 

Though it is unquestionable, that HlV prevalence is hi g h among young and unmarried segment 

of any society, the above reports and studies indi cate that, marriage is not guarantee fo r HIV free 

life So, is there stati sti ca l association between marital status and HlV infection? This study tri es 

to answer thi s question. 

1.4.6 HIY/AIDS and Religion 

Vari ous report s and stud ies imply that HIV infection is visiting every reli gious group in the 

wo rld. But , the extent of understand ing and level of awareness differ at different reli gious 

societi es. For instance, some fa ith traditions in Afri ca teach that AIDS is a shamefu l disease and 

a pun ishment for those who have been sexuall y promi scuous, and many adults are reluctant to 

admit to a disease that seems to imply promiscuity. One study showed three quarters of Nigeri an 

Chri stian leaders believe that AIDS is a di vine punishment (Caldwell , 2000) 

Survey undertaken by Family Guidance Associatio n of Ethiopia (FGAE, 1998) in Jimma area 

shows that relig ious affili ati on of the youth appeared to play a role in the level of sexual acti vity. 

The proportion of sexuall y acti ve females among Musli m was 9.7% fo llowed by 

Protestants I8 .2% and orthodox Chri stians 23 .9%. Whereas, the level of sexual acti vity among 

male Mu slims was 45 .5% which is lower by 1.7% than Orthodox Christians. Generall y the 

findings show that those who are affili ated with Orthodox Christ ian are prone to premarital 
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sexual activ ity than the followers of other religions. Therefore it is impol1ant to estab li sh whether 

HIV infection is re ligion dependent or not. 

1.4.7 HIV/AIDS and Occupation 

Occupat ion, in one or the other way, is the refl ection of economic status of individuals and 

society at large. 

Approximately 70 million young people are unemployed world wide. What is most important is 

the fact that, young people aged 15-24 have the highest infection rates from HIV/AIDS and other 

STDs (Women Care, 200 1) 

[-fIV/AIDS takes an especially heavy toll on the poor, because people may migrate in search of 

employment, or may look for rapid income, which can lead to high-ri sk behaviors such as drug 

abuse or invo lvement in prostitution. The consequences of poverty thus increase the risk of 

infection, and the di sease in turn exacerbates povel1y (F AO, 2001). 

[n the Et hi opian context, a study conducted in Awassa area by (Dejene Getahun, 2005) states 

that there is an association between economic level and sexual ri sk taking behavior. Can thi s 

statement lead us to conclude independence of HIV infection w ith economic level (specificall y 

with occupation?). This question has given answer in Chapter three of this document. 

1.5 OBJECTIVES OF THE STUDY 

Most of the literature revea l that HIV infection rates are different with respect to different levels 

(categories) of those factors . So, the major and speci fi c objecti ves of th is study are the following: 
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General Objectives : 

.:. To test whether HIY infect ion is associated with the factors di scussed above . 

• :. To deve lop a model that shows the level of chance of contracting HIY under certain 

conditions of the explanatory vari ab les (factores). 

Specifi c Objectives : 

'" To test whether there is a stati stical dependence or not between HIY infection 

and the selected factors. 

'" To test whether those factors are affecting the infection level jointly or 

independentl y. That is, to test for conditional assoc iation between pairs of 

factors given the HIY infection statu s. 

'" To develop a statistical model that can be used in predicting the probabi lity of 

individual's being infected under g iven conditions of the selected factors . 

'" To investigate which factor (among the selected ones) has a more significant 

effect on the response variable. 
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l.6 Applications of the Expected Results and the Study Rationale 

I. Once we know the extent of relations (dependence) of HIY infection with those 

exp lanatory variab les, it may help the concerned ones to allocate proportional resource to 

prevent and control the epidemic through those variables. 

2. If we know that some of the explanatory variab les are affecting the level of infection 

jointly, it may help the policy makers and the concerned organizations to act in such a 

way to invest the prevention resources to control one of the jointly acting factors, which 

indirectly control the effect of the partner factor and consequently the joint effect will be 

cont roll ed. This may help in minimizing a required cost and resource. 

3. The result can be used to identify and guide people who are at higher ri sk of infection 

(people who have relati vely hig her probability of being infected) 

4. Much more applications can be extracted when the result is seen by area experts. 
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CHAPTER TWO 

DATA AND STUDY METHODOLOGY 

Input data for thi s study are obtained from fi ve VCT centers (Bethezatha, OSSA, Famil y 

guidance association, youth center and Awassa Health center) in Awassa city. 

2.1 SOME CHARACTERISTICS OF THE STUDY AREA 

2.1.1 Location 

Awassa, the capital of the Southern Nat ions, Nationalities and People 's Regional State is located 

7.06 degrees NOIth of the Equator and 38.48 degrees of east. The city is at 1685 meters above 

sea level and situated 275 km south of Addis Ababa. 

2.1.2 Population size 

According to the 1994 census, the population size of the city of Awassa was 69, 169 of which 

50.6% were males and the remaining 49.4% were females (CSA, 1994). Table 2.1 shows the 

then population size by different age groups: 
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Table 2.1 : Poplllatioll size by five years age grollps (1 994) 

Age group Male Female Total 
N % N % 

0-4 3938 51.3 3729 48 .7 7667 
5-9 4616 49.8 4657 50.2 9273 
10-14 4762 47.0 5352 53 .0 10114 
15- 19 4623 44 .8 5692 55 .2 10315 
20-24 3881 47.6 4257 52.4 8138 
25-29 3603 49.6 3657 50.4 7260 
30-34 270 1 55 .3 2177 44.7 4878 
35-39 2393 56.5 1841 43.5 4234 
40-44 1641 65.2 874 34.8 2515 
45-49 1064 65 .0 572 35.0 1636 
50-54 646 59.1 446 40.9 1092 
55 &above 1161 56.7 886 43 .3 2047 

Source: CSA (1994) 

2.l.3 Religion 

The 1994 census shows that, Orthodox Christians were the majority constituting 65% of the total 

populat ion of the city of Awassa, whereas Protestants, Catholics and Muslims constitute 26.9%, 

3. 3% and 4.0%, respectively (CSA, 1994) . 

Table 2.2: POplllation by Religion (1994) 

------- Orthodox Protestant Catholic Muslim Others 
Both 44960 18604 2296 2826 390 
sex 
Male 22644 9358 111 6 1650 201 
Female 223 16 9246 1180 1176 189 

Source: CSA ( 1994) 
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2.1.4 Literacy Status 

Accord ing to the 1994 Census, out of all population aged ten years and above, 82 .5% were all 

literate wh il e the rest 17.5% were ill iterate (see table 2.3). 

Table 2.3: Poplliation aged 10 years and above by literacy slalils (1994) 

-----------
Population size Illiterate All literate 

Both sex 51996 9060 42872 

Male 26248 3115 23 103 

Female 25748 5945 19769 

Source: CSA (1994) 

2.1.5 H I V Prevalence in the City of Awassa 

Although, data on prevalence rate of HIV for near recent years are not obtained, data for 1998-

2003 show the following. These data were taken from Awassa health center. 

Table 2.4: Pre valence for Awassa Health Center (1998-2003) 

Year HIV prevalence rate at Awassa health center 
survilance site 

1998 14.4 

1999-2000 11.5 

200 1 10.0 

2002 11.1 

2003 8.8 

Source: adopted from MOH 2004 
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2.2. DATA COLLECTION METHODES 

The original (primary) data from wh ich samp le for th is study is obtained were collected at 

different VCT centers in Awassa city Ll sing different approaches from volunteers. The large 

amoLlnt of data were coll ected using: 

• In terv iew method : Face-to-face interview by councilor after getting 

counseled well. 

• Q uestionnai re method : after providing the counseling serVice, a 

quest ionnaire was given to be fill ed by the volunteer. 

The way data are co ll ected makes this study a Retrospective study, because, information about 

facto rs which might be associated with HIV infection is obtained retrospectively for each person . 

2.3 SAMPLING DESIGN AND TYPE OF SAMPLE 

2.3.1 Sampling Design 

Before taking sample for this study, the researcher has tri ed to consider different facts about the 

study populat ion (population who vo luntarily counseled and tested for HlV in Awassa city). 

Based on the background information gathered, it was decided to undertake non-random 

sampling scheme. Few reasons to not taking random sample: 

• Some of the VCT centers have data for about 6 and 7 years. But if we consider the 

situation regarding HIV/ AlDS in those distant past years, the awareness of people was 

not so developed as in recent years. So, the group of people who were being tested fo r 
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• 

• 

• 

HIV during those far past years are not good representatives of the society. People were 

being tested then onl y for either marriage case or to go abroad. These people probably 

belong to the higher economic class and to relati vely higher educat ional status. Moreover, 

there is no sampling fram e containing all tested individuals in all of the VeT centers 

there. So, if simple random method selects people of those years, the sample will not be a 

good rep resentative. And for lack of sampling frame, it cannot be employed. 

If we take cluster random sampling by considering different VeT centers as clusters, the 

sample will also lack representativeness. Because, people going to different VeT centers 

have differe nt economic, academic, etc ... backgrounds. For instance, people going to 

"Bethezatha" VeT center, where there is payment for mv test, may belong to higher 

economic class, whereas people go ing to Awassa health center, where treatment is for 

free, may belong to the lower economi c class. Again people go ing to "Youth center" may 

all be in the adolescent age group, whereas people going to "Famil y Guidance 

Association" may mostly be females and more of mothers. 

Stratifi ed sampling faces almost all or some of the problems under simple random 

sampling and cluster sampling. 

If cost constraints is not imposed heavil y on this study, systematic sampling after mixing 

all unit s from all VeT centers and preparing a sampling frame may give a good sample. 

But due to the budget and time constraints, thi s sampling scheme could not be employed. 

Therefore, it was decided to take a sample using non-random method . As for me, even if I may 

have some centers with simpler and convenient type of data recording, the "convenience" and 

"quota" sampling methods may provide none representative sample. 
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Finally, "Judgment" sampling scheme was chosen based on the above constrai nts and nature of 

the available data. So, to get a representative sample, the recent 8 months (September, 2005-

April, 2006) are chosen. But again for time and budget constraints, it was not possible to take 

sample of the eight months from all VCT centers. Instead, sample was taken for January, 2006 

from Bethezatha, for September,2005 and December,2005 from Awassa health center, for 

November, 2005 - April , 2006 from Youth center, for February and March,2006 from OSSA, for 

October, 2005 and April , 2006 from Family gu idance associat ion. This selection was made based 

on data size for each month at those centers. 

Note: Judgment sampling technique is the most appropriate if the population consists 

observations with unequal importance. This sampling scheme is lIsed in this study in addition 

to budget constraint; observations from distant past years belong to certain group of society (not 

from all segment of society) . Because, by then people were getting tested for HIV only either to 

go to abroad or to get married (this two norms involve onl y educated and youth groups in most 

common cases). But this study, which is going to use several explanatory variables, needs data 

which represent all groups of society. Actually, awareness towards HIV infect ion of the society 

has shown development recently than the past. Accordingly people getting tested for HlV 

recentl y are the better representative of the society than those in the past and VCTs also started 

to record several related documents to HlV infection recently. So, decision to use judgment 

sampling scheme is to get the most representative sample (the recent ones) and to omit inclusion 

of the most distant past observations, which do not represent the whole society. 
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Therefore, uSing the above method, the researcher has collected data on seven explanatory 

vari ables and one response variab le from 1461 sample units. Sample sizes taken from each YCT 

center to aggregate 146 1 are given in Table AS in the Appendix . 

Remark Data are co llected from several YCT centers due to the fact that people going to 

different YCT centers are with different backgrounds as mentioned above. And also the aim of 

thi s study is to investigate HlY infection rates at different groups of the society. 

2.3.2 Sample type 

Since the response variab le, HlY test result, has only two possible outcomes (positive or 

negative), the sample co ll ected is a binary sample. The independent variab les, which are 

supposed to expla in the response (dependent) variable, are more of categorical types having two 

or more levels each. Even those quantitative explanatory variab les are also categorized to 

faci litate the test of association. As individuals are being counseled and tested independently, the 

binary responses of all cases are independent. 

2.4 Methods for Data Analysis 

Thi s study aims to invest igate the effects of those explanatory variables on the response variable, 

usi ng two approaches, namely: Test of association and logist ic regression analysis. 

2.4.1 Test of Association 

To test the existence of significant association between HlY infection and those selected factors, 

the Pearson chi-sqllare test statistic wi ll be employed. To test association between two variab les 
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(factors), which came from same popu lation and have different categories, the data should be 

presented in a / x J contingency table of observations l1;i' i = 1,2, . . J, j = 1,2, . .J 

Some notat ions to be lIsed in such contingency table of counts: 

1. I1;J = the number of observations falling in the /h row and /" 

column 

2. ni.=marginal total of the l" row, n.j = marginal total of the j''' 

column, and n .. = grand total 

3. Pij = the probability of having an observation fall in the /" row 

d -Ilf I an J co umll . 

4. mij = the number of observations that one would expect to see 

in the /" row and j''' column (based on some statistical 

model (hypothesis)). 

Note: The marginal totals pi , Pj, mi., m.j are defined like ni . and n.j 

Since the sample in thi s study is a binary sample with qualitative explanatory variables, the 

analys is of such sample begins by testing for independence of two facto rs. Two factors are 

independent if and only if Pij = Pi Pj. for all i and j. 
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So, to test for independence, we wish to test the model (hypothesis) : 

Ho: P;j = p; . Pj, i = 1, 2,., I,j = 1, 2, .. .1 (2 .1 ) 

against the alternati ve 

HA : model (2. 1) is not true 

Unbiased esti mates of the marginal probabili ties are: 

Pi. = n;./ n .. 

and P i = n) n .. (2.2) 

m;j is commonly est imated as m;j = n .. p;j. 

If model (2. 1) is true, we can estimate m;j w ith 

nYO) = n 
I] .. (2.3) 

= n .. ( n;./ n .. )( n) n .. ) 

where the (0) in ;h~O ) indi cates that the estimate is obtained assuming that (2 .1) holds. The 

Pearson chi- square test stati sti c is g iven by: 

i J ( . - (0»)' 
2 =" Ill) - 1111) 

X ca/ ~~ " (0) 
1= 1 1:1 n1'J 

(2.4) 
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which, if (2.1) is true and sample size IS large, is approx imately distributed as a 

X 2((I - I)(J - I)) 

Ho in (2 . I) is rejected at a level of significance if 

X ;al > X 2 (a , (J - I)(J - I)) (2.5) 

Note: A likelihood Ratio test statistic given by : 

(2 .6) 

can also be used to test association with degree of freedom 

(1-1)(1-1 ). 

Limitations: 

I . Both X 2 and G2 suffer from lack of accuracy when the expected cell counts are small 

«5). However, for small samples X 2 is better than G2 (Larntz, 1978) If the minimum 

expected cell count is about 1, X2 test based on Pearson test statistic X2 works well 

(Fienberg, 1979). But, under all cases G2 is more convenient to use in analyzing higher -

dimension tables (Christensen, 1997). 

2. If data are either unbalanced or sparse, test based on the asymptotic X 2 
- distribution will 

fail to work (Gajjar et aI. , 1998) . In such cases we prefer the exact p-value. But, fo r large 

sample size, it needs long computation time. Therefore, for unbalanced and sparse data, 

exact p-value using Monte Carlo method is more appropriate. 
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2.4.2 Logistic Regression Analysis 

Thi s section is devoted to develop regression model for the log odds of a two category response 

variable, using multiple pred ictor (exp lanatory) variables. 

Why logistic regression (why not OLS regression)? 

There are several reasons to use logist ic regression rather than the OLS regress ion to analyze the 

data : 

• Use of dichotomous (binary) dependent variable in OLS regression violates the 

assumption of normality as a normal distribution is impossible with only two values. 

• When the values can only be 0 or 1, residuals (errors) will be low for the portions of the 

regress ion line near Y=O and Y=1, but hig h in the middle. Hence the error term wi ll 

violale the assumption ofhomoscedasticity (equal variance) when dichotomy is used as a 

dependent . So, even with large samples, standard errors and significance tests will be in 

error. 

• The assumption of linear relationship between the dependents and independents, by OLS, 

usuall y fails for many rea l data . But logistic regression doesn ' t assume this . 

• OLS assumes that the independents must be quantitati ve in nature. But most of the 

independent variables in thi s study are qualitative. 
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Remarks: Logistic regression is preferred over the Probit Model. This is due to: 

o The data in this study satisfy all assumpt ions of logistic regression such as binary 

response vari able, qualitative or quantitati ve predictors, appropriate coding, large 

sample, independent errors and the li ke. 

o The major assumption of Probit model is that it assumes error term has a standard 

normal di stribution. But as mentioned above the error term may not be evenly 

distributed with constant variance. If this assumption fai ls, the probit model lacks 

accuracy in fitting data . So, Logistic model which does not assume such 

assumption is better to analyze the data in this study. 

For the above and other reasons, logistic regression analysis is preferred to other generalized 

linear models. 

For a binary response variable, the logistic transformation of success probability, p; of the it" 

individual ca n be modeled as a linear combination of k explanatory variables, XI ; , X2; , .... Xb , so 

that: 

10gil(p.J = lOge ~~i )= Po + P,x" + P2x" + .. . p,x", 

The explanatOIY variables in this study are: 

A f I ,tit, d' 'd I ; - age 0 t le I In 'VI ua 

G; - gender of the it lt individual 

M; - marital status of the it lt individual 

(2.7) 
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0 ; - occupation of the ilh individual 

RI; - relig ion of the ilh individual 

E; - Educational level of the ilh indi vidual 

Rs; - res idence area of the ilh individual 

To facil itate the anal ys is, each of these variables is categorized and coded as follows: 

Age ( ~ 13 years=O, 14-30 years= l , 31-49 years=2, 

50 years & above =3) 

Gender (male =0, female = 1) 

Marital status (married = 1, single including babies =2, 

divorced =3 , widowed =4) 

Occupation (student = I, housewife =2, unskilled laborers & 

unemployed =3 , Merchant =4, Government & NGO employees =5, 

Others (po li ce military, drivers, ... ) =6) 

Religion (Olt hodox =0, protestant = I, Musl im = 2, Catholi c =3, 

Others including babies =4) 

Education (lII iterate=O, Primary (Kg-8) = 1, secondary (9- 12) =2, 
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hig her (10+ 1 & above) =3) 

Residence area (urban=O, rural = 1) 

Note: The term bab ies in thi s stud y refer to cases who are aged 13 years and below. There are 2 1 

babies in this study which is onl y 1.4% of the sample. So, inclusion of this figure under those 

categories w ill not affect the result much. 

Then, using these explanatory variables, the logistic regressIOn of success probability 

(probability of contracting HIV, that is, having an HIV pos iti ve test result) of the form : 

logif(p,)= /Jo + /JA + /J,C, + /J3M, + /J,O, + /J,Rlj + /J6E, + /J,Rs, (2 .8) 

is to be fitted . 

2.4.2.1 Test of Goodness of Fit 

After fitting a model , it is natural to enquire about the extent to w hich the fitted values of the 

response va riable under the model compare with observed va lues . The goodness of fit of the 

model in th is stud y is to be tested in either of the following two approaches (The choice of test 

type is confounded on software package avai lab le) . 

a. Deviance analysis 

This is based on the likelihood function of the observed p, for the fitted model (current model), 

say I" and the likelihood funct ion for the true success probability under the assumed perfect 

model (fu ll or saturated model), say If' The deviance denoted by D is given by : 
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(2.9) 

Larger values of D are encountered when Lc is small relative toll' indicating that the current 

model is poor o ne. So, to test goodness of fit , we can use the deviance (change in -2Log 

(likelihood» . 

b, Peal'son's X2 -statistic 

An alternative approach to test goodness offit is to use Pearson's X' - stati stic defined by : 

x ' = i (y, - 11,P,) 
,=1 11,P, (1 - p,) , 

where y;= number of successes in ilh category 

n;= number of individuals in ilh category 

p; = success probabi lity in ilh category 

(2 .10) 

Note: I . Both the deviance and X' - stati stic have the same asymptotic X' -distribution. 

2. Since the maximum likelihood estimates of the success probabil ities maximize the 

likel ihood function for current model, the deviance is the goodness of fit stati stic that minimized 

by these estimates. On this basis, it is more appropriate to use the deviance. 

3. All the analyses using the above methods are to be done using an SPSS package. 
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Limitation: For ungrouped binary data, with n; = 1, i = 1,2, .. , n, the deviance depends on only 

the fitted success probabil ity p; and so is unin for mative about the goodness of fit of overall 

model (Co ll ett, 199 1) However, it can still be used as the best basis for comparing models. That 

is, to test the importance of includ ing or removing particular independent variable. The test 

stati stic (2 .10) faces simi lar problem. So, if time (consequence of budget problem) will not allow 

me to group the data under all the exp lanatory variables, I will opt to use other test statistics as 

I-Tosmel' and L emeshow' s goodness of fi t test (Hosmer and Lemeshow, 2000) , Psuedo R2 

based on appropri ateness for data to test the goodness of overall model. These alternati ve 

goodness of fit tests are defi ned as : 

I. Hosmer-Lemeshow Test. In this approach, data are divided into 10 groups. From 

each of such grou p, the observed and expected number of events will be computed . 

Then the test statist ic is given by : 

(2.1 1 ) 

where, Ok=observed nu mber of events in klh group 

Ek=expected number of events in klh group 

. ' f: c h klh Vk=a va rIance correctIon actor lor t e group 

II. Pseudo-R2, Deviance can be thought of as a measure of how poo rl y the model fit s 

( i.e., lack of fit between observed and pred icted values), an analogy can be made to 
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the sum of squares residual in ordinary least squares. In SPSS, there are two modified 

versions of thi s basic idea, one developed by 

Cox & Snell and the other developed by Nagelkerke. The Cox and Snell R-

square is computed as follows : 

Cox & Snell Pseudo- R2 : 

[ ]

2In 

R2 = 1- -2LL",,1/ 
- 2LL, 

(2.12) 

Because thi s R-squared value cannot reach 1.0, Nagelkerke modified it such 

that the co rrection increases the Cox and Snell versio n to make 1.0 a possible 

value for R-squared. 

Nagell<e,-ke Pseudo-R2
: 

[ ]

2In 

1_ - 2LL,,"" 
R2 = - 2LL, 

1- (- 2LL )21" 
/lfl/l 

(213) 

where, the null model is the logisti c model with just the constant and the k 

model contai ns all the pred ictors in the model. 

-2LL stands for -2 times log likel ihood. 
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CHAPTER THREE 

RESULTS AND DISCUSSION 

3.1 Test of Association 

In this section we test whether the explanatory variables have statistically significant association 

with HIV infection or not. 

General remark: Because the study is associated with health problem, it becomes essential to 

min imi ze the chance of occurrence of Type J error to the possible extent. So, all of the tests of 

association below are carri ed out at 1 % level of significance. 

3.1.1 HIV Infection and Age 

The contingency table of the 146 1 case with regard to age and HIV infection is given in Table 

3.1. 

Table 3.1: Age ' Test result Cross tabulation 

Result 

Negative Positive Total 
Age 13 years and Count 20 1 21 

bellow Expected 
Count 

18.4 2.6 21 .0 

14- 30 years Count 1086 11 6 1202 
Expected 1055.6 146.4 1202.0 Count 

31-49 years Count 165 56 221 
Expected 194.1 26.9 221.0 
Count 

50 years and Count 12 5 17 
above Expected 

Count 
14.9 2.1 17.0 

Total Count 1283 178 1461 

Expected 1283.0 178.0 1461 .0 
Count 
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The hypothesis to be tested is: 

Iio HIV in fection and age of an individual are independent . 

H,, : HTV infection does not depend on the age of an individual. 

Though, the sampl e size is large, it was observed that the expected cell counts for two cells are 

less than 5. U nder such cases, the assumption that X2 and G2 have an asy mptot ic X' -di stribution 

will lack accuracy. So, we need an exact p-value. But, for this large sample size, the exact p-

va lues can not be computed . Therefore, the best approach is to use the Monte Carlo estimate of 

p-value. This value generated from StatXact package is: 

Statistic based on the obse rved 4 by 2 table(x) : 
CH(X) : Pearson Chi-Square Stat i stic = 48 . 76 

Pr (CH( X) . GE . 48 . 76} = 0 . 0000 

Monte Carlo estimate of p-value : 
Pr (CH( X) . GE . 48 . 76} 0 . 0000 
99 . 00 % Confiden ce Interval O. 0000 , O. OOOS} 

Both the point estimate and the 99% confidence interval est imates show that there is sufficient 

ev idence to reject the null hypothesis almost at all levels of significance. Thi s implies that HIV 

infection is associated with age group of individual s. 

Havi ng thi s conclusion we may be interested to identify which age group is highl y affected by 

HIV. This can be seen from the percentage (within-age) of infected people. Table A J, in the 

Appendix , shows that 4.8% of age 13 years and below, 9.7% of age 14-30 years, 25 .3% of age 

31 -49 yea rs, 29.4% of age 50 years and above are infected with HlV. 
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Note (Genera l Limitation): The above percentage figures may suffer from lack of precision. It 

should be interpreted carefull y. Because these fi gures are calculated for cases who made 

voluntary test for HIV. But, due to the awareness gap, most of the people at older age groups 

may (usuall y) not be tested unless they get sick or the li ke. So, many of the old aged people 

tested may have got treated after getting sick and had an HIV positive test result. This may rai se 

the percentage of HI V positi ves in old age groups. 

3.1.2 HIV Infection and Gender 

Data on gender and test result of sampled cases are given below. 

Table 3.2: Gender *Test result Cross tabu lation 

Result Total 

negat ive posilive 
Gender male Count 679 65 744 

Expected Count 653.4 90.6 744.0 
female Count 604 113 71 7 

Expected Count 629 .6 87.4 717.0 
Total Count 1283 178 1~ 

Expected Count 1283.0 178.0 1461 .0 

The hypothes is to be tested here is: 

Ho: HlV infection has no association with gender. 

H,, : HIV infection and gender are associated. 

As can be seen from the Table 3.2, the data are balanced and no cell has expected count less than 

5. So, both X 2 and G2 have asymptotic X2 -distribution. 

The SPSS output with asymptotic p-values is given in Tab le 3.3 . 
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Table 3.3: Chi-Square Tests (Gender vs Test result) 

Asymp. 
Sig. (2-

Value df sided) 
Pearson Chi-

16.835 1 .000 
Square(X21 
Likelihood Ratio(G<) 16.993 1 .000 

Both the X2 and G2 statistics lead to a rejection of Ho So, HIV infection and gender have a 

statistical association. Table A2, of the Appendix shows that 15 .8% of females and 8.7% of male 

tested voluntarily are HIV positive. 

This result leads us to infer that females are the highl y affected group as compared to males. 

Because, the data show that there is no much awareness gap between males and females as there 

is no much difference in number of males and females treated . 

3.1.3 HIV infection and Madtal status 

Table 3.4: Marital status Versus Resu lt Cross ta bulation 

Result Total 

negative positive 
Mar.status Married Count 200 65 265 

Expected Count 232.7 32.3 265.0 
single(unmarried) Count 990 39 1029 

Expected Count 903.6 125.4 1029.0 
divorced( separated) Count 72 44 116 

Expected Count 101 .9 14.1 116.0 
Widowed Count 21 30 51 

Expected Count 44.8 6.2 51 .0 
Total Count 1283 178 1461 

Expected Count 1283.0 178.0 1461.0 

We test, 

Ho: HIV infection has no association with marital status agai nst 

H A : HIV infec ti on is associated with marital status of individual s. 
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To test this hypothesis, Pearson ' s X2 having asymptotic X 2 -distribution is appropriate, because 

no ce ll has expected count less than 5. The SP SS output is given bellow. 

Table 3.5: Chi- Square Tests (Marital status vs Test resulll 

Asymp. Sig. 
Value df (2-sided) 

Pearson Chi-
281.068(a) 3 .000 Square(X') 

Likelihood Ratio(G' ) 232.660 3 .000 
0 a 0 cells (.0 Yo) have expected co unt less than 5. The minimum expected count is 6.21. 

Usi ng the usual reasoning, this resu lt al so shows that the data provides suffi cient evidence to 

reject the null hypothesis, implying that HIY infection is sign ificantly associated with marital 

status of people. From Table A3, in the Append ix, we see that 24.5% of married , 3. 8% of singles, 

37.9% of di vorced and 58.8% of w idows tested voluntaril y are HIV positives. 

Note: These percentage figures are also subjected to limitations mentioned In section 3.1.1 

(awareness gap between sing les and other categories). So, people w ho are married, di vorced, and 

widowed may not (as commonly seen) be aware and get vo luntaril y tested for HIY unless they 

fee l some symptoms. 

3.1.4 HIV infection and Residence area 

Data on HIV infection status classified by residence area of cases are given below. 

Table 3 .6 : Res idence area' Test Result Cross tabulation 

Result 

negative posit ive Total 
Residence urban Count 1120 156 1276 

Expected 1120.5 155.5 1276.0 
Count 

Rura l Count 163 22 185 

Expected 162.5 22.5 185.0 
Count 

Total Count 1283 178 1461 

Expected 1283.0 178.0 1461 .0 
Count 
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We test: Ho: HIV Infection is independent of Residence area aga inst 

HA : HIV Infection depends on Residence area. 

The X2 and G2 -stat istics having asymptotic X' -dist ribution (for the data are balanced), the 

SPSS output are: 

Table 3.7: Chi-Square Tests (Residence area vs Test result) 

Asymp. Si9. 
Value df (2-sided) 

Pearson Chi-Square .017 1 .897 
Likelihood Ratio .017 1 .896 

Both the X2 and G2 show that there doesn't exist a significant association between HIV infection 

and residence area. 

Hence we don ' t reject the null hypothesis. 

Table A-I, in the Appendix, shows that the infection rate is 12.2% in urban areas and 11.9% in 

rural areas. These figures show that infection rates are almost same at urban and rural areas. But, 

the withi n resu lt percentages (in the same table) show that there 87.6% of infected people are 

from urban and the rest 12.4% are from rural areas. Therefore, the infection rates given above 

shou ld be interpreted with the general limitation of Section 3. 1.1 . Because, there is high 

awareness gap at rural areas as compared to urban areas. 

Note: People at rural areas have no VCT centers near to their residence area and also there is 

relatively lower awareness about HIV/AlDS. So, they are very few people (most probably the 

ones who feel some symptoms of HIV/AlDS) that get tested for HIV from there. Therefore the 

above conclus ion and given proportions shou ld consider this limitation. 
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3.1.5 Association of HIV infection with Occupation 

Data on HIV test results classified according to occupation of indi viduals are given below. 

Table 3.8 : Occupation ' Test Result Cross tabulation 

Result 

negative positive Total 
Occupation Student Count 478 13 491 

Expected Count 431.2 59.8 491.0 
Housewife Count 82 49 131 

Expected Count 115.0 16.0 131.0 
unskilled lab&unemployed Count 203 61 264 

Expected Count 231 .8 32.2 264.0 
Merchant Count 168 20 188 

Expected Count 165.1 22.9 188.0 
Gov&NGO employee Count 194 13 207 

Expected Count 181 .8 25.2 207.0 
Others (includes police, military, drivers .. ) Count 158 22 180 

Expected Count 158.1 21 .9 180.0 
Total Count 1283 178 1461 

Expected Count 1283.0 178.0 1461 .0 

We test; fIo : HJV infection is independent of one's occupation against 

H,,: HIV infection depends on one' s occupation 

Si nce the data in Table 3.8 are balanced (no cell has expected count less than 5), the asymptotic 

X' -distribution will g ive us accurate p-values. 

Table 3 g. Chi-Square tests (Occupation vs Test result) 

Asymp. Sig. 
Value df (2-sided) 

Pearson Chi-Square 156.215(a ) 5 .000 
Likelihood Ratio 145.875 5 .000 

0 a a cells (. 0 Vo l have expected count less than 5. The minimum expected count is 15.96. 

The p-va lues are so small (a lmost null) . This shows that there is sufficient evidence to reject Ho 

Consequently, we conclude that HIV infection is signi fi cantly associated with occupation. The 
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rate of infection (based on the samp led data) at different occupation categories are: 2.6% of 

students, 37.4% of housewives, 23. 1% of unskilled laborers, 10.6% of merchant s, 6.3% of 

governmenta l and non governmental organization employees, 12 .2% of others (including police, 

military, dri vers .. ) are infected . 

3.1.6 Association of HIV infection with Religion 

Table 3.10: Religion' Test Result Cross tabulation 

Result 

neQative posit ive Total 
Relig ion Orthodox Count 666 107 773 

Christian Expected Count 678.8 94.2 773.0 
Protestant Count 440 59 499 

Expected Count 438.2 60.8 499.0 
Muslim Count 134 7 141 

Expected Count 123.8 17.2 141 .0 
Catholic Count 20 2 22 

Expected Count 19.3 2.7 220 
Others(including Count 23 3 26 
babies) Expected Count 22.8 3.2 26.0 

Total Count 1283 178 1461 
Expected Count 1283.0 178.0 1461 .0 

Uo : HIV infection is independent of one 's religion against 

UA : HIV infection depends on one ' s religion. 

The data table above shows that there are some cells with expected cell count less than 5. So, 

asy mptotic p-va lues may lead to a wrong conclusion. Therefore, the better way is to use the exact 

p-value using Monte Carlo ' s approach. 

StatXact-4 Output 

CHI-SQUARE TEST FOR INDEPENDENCE 

Statistic based on the observed 5 by 2 table(x): 
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CH(X) : Pearson Chi - Square Statistic 

Monte Ca rlo estimate of p-value : 
Pr [CH[X) . GE . 9 . 123} 
99 . 00 % Confidence Interval 

9 . 123 

0 . 0621 
0 . 0559 , 0 . 0683) 

Both the point and interval est imates of the exact p-value show that Ho should not be rejected at 

5% or less significance levels . Consequently, we conclude that HIV infection doesn' t depend on 

one' s religion. Thi s can al so be seen from Table A6, in the Appendix. About 13.8% of Orthodox, 

I 1.8% of Protestants, 5% of Muslims, 9.1 % of Cathol ic, and 11 .5% of others are infected. 

3.1. 7 Association of HIV infection with Educational level 

Tab)e 3.11: Education ' Test Result Cross tabulation 

Result 

neaative positive Total 
Education Illiterate Count 111 42 153 

Expected Count 134.4 18.6 153.0 
primary(KG-8) Count 324 79 403 

Expected Count 3539 49.1 403.0 
Secondary(9-12) Count 486 47 533 

Expected Count 468.1 649 533.0 
Higher(10+1 Count 362 10 372 
&above) Expected Count 326.7 45.3 372.0 

Total Count 1283 178 1461 

Expected Count 1283.0 178.0 1461 .0 

lIo : There is no association between HIV infection and one 's educational level against 

H", HIV infection has association with one's educational status. 

To test this hypothesis, we can safely use the asymptotic X ' -distribution, because all cell 

contents are larger than 5. 
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Table 3.12: Chi-Square Tests (Educat ion vs Test result) 

Asymp. Sig. 
Value df (2-sided) 

Pearson Chi-Square 91 .060(a) 3 .000 
Likelihood Ratio 94055 3 .000 

0 a a cells (.0 Vol have expected count less than 5. The minimum expected count is 18.64. 

These result s (output of SPSS) show that the nul) hypothesi s should be rejected at almost all 

levels of significance. Thus; HIY infection depends significantl y on one ' s educat ional status. 

Referring to Table A7, in the Appendix, we see that 27.5% of illiterates, 19.6% of those who 

attend up to primary school, 8.8% of those who attended secondary school, and 2.7% of those 

who attended higher institutes are infected with my. 

3.2 Conditional Test of Association among explanatory variables 

This section is devoted to test whether each pair of explanatory variables (factors) has a 

compound (jo int) effect on HIY infection or each of the variables has an independent effect, 

g iven that a person is my positi ve. To conduct test of thi s section, a sample of 178 HIY positive 

cases (total HIV positives in the data) were taken. So, these tests are conditional test of 

associat ion g iven the my infect ion status . 

Testi ng for independence us ing Monte Carlo approach (since almost all data tab les are sparse 

and/or unbalanced), of the exp lanatory variab les fo r those HIY posit ive cases, reveal the 

following resu lts. 

The test for age versus marital status, age versus rel ig ion, age versus educational level, gender 

versus residence area, gender versus religion, gender versus educational level, marital status 

versus residence area, marital status versus religion, residence area versus occupation, res idence 

45 



area versus religion, residence area versus educational level , religion versus occupation, and 

reli gion versus educational level show that these pairs of variables have no associated effect on 

HIV infection at 1% level of significance. While test of association on age versus gender, age 

versus residence area, age versus occupation, gender versus marital status, gender versus 

occupation, gender versus residence area, marital status versus occupati on, marital status versus 

education, and educational level versus occupation reveals that these pairs of explanatory 

variab les have assoc iated Goint) effect on HIV infection at 1% level of sig nificance. 

The Monte Carlo approach outputs of StatXact for the above tests are give n below: 

Age vs Gendet' 

StatXact-4 output 

CHI-SQUARE TEST FOR INDEPENDENCE 

Sta tisti c based on the observed 2 by 4 table(x) : 
CH (X) : Pearson Chi-Square Statistic 30 . 17 

Monte Carlo estima t e of p -value: 
Pr {CH(X ) .GE . 30 . 17) 
99 . 00 % Confidence Interval 

Age vs marital status 

CH I-SQUARE TEST FOR I NDEPEN DENCE 

0.0000 
0 . 0000 , 

Statistic based on the observed 4 by 4 tab l e(x) : 
CH(X) : Pearson Chi-Square Statistic 13 . 98 

Monte Carlo e stimate of p-value : 
Pr {CH(X) .GE . 13 . 98} 
99 . 00 % Confiden ce Interval 

0 . 1072 
0 . 09 92 , 

0.0005 ) 

0.1152) 
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Age vs occupation 

StatXact-4 output 

CHI - SQUARE TEST FOR INDEPENDENCE 

Statistic based on the observed 6 by 4 table(x) : 
CH(X) : Pearson Chi-Square Statistic 37.14 

Monte Carlo estimate of p-value: 
Pr {CH(X) . GE . 37 . 14) 
99 . 00 % Confidence Interval 

Age vs Residence ar'ea 

CHI-SQUARE TEST FOR INDEPENDENCE 

0 . 0016 
0 . 0006, 

Statistic based on the observed 6 by 4 table(x) : 
CH(X) : Pearson Chi-Square Statistic 37 . 14 

Monte Carlo estimate of p-value : 
Pr {CH{X) . GE . 37 . 14J 
99 . 00 % Confidence Interval 

Age vs Religion 

CHI - SQUARE TEST FOR INDEPENDENCE 

0.0022 
0 . 0010, 

Statistic based on the observed 5 by 4 table(x): 
CH(X) : Pearson Chi-Square Statistic 68 . 29 

Monte Carlo estimate o f p-value : 
Pr {CH(X) . GE . 68.29) 
99 . 00 % Confidence Interval 

Age vs Ed llcationallevel 

CHI-SQUARE T~ST FOR INDEPENDENCE 

0.0149 
0 . 0118 , 

Statistic based on the observed 4 by 4 tab1e( x ) : 
CH{X) : Pearson Chi-Square Statistic 11 . 21 

Monte Carlo estimate of p-value : 
Pr {CH{X) . GE . 11.21) 
99 . 00% Confidence Interval 

0 . 2060 
0 . 1956 , 

0.0026) 

0 . 0034) 

0 . 0180) 

0 . 2164) 
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Gender vs marital status 

CHI-SQUARE TEST FOR INDEPENDENCE 

Statistic based on the observed 2 by 4 table(x) : 
CH(X) : Pearson Chi-Square Statistic 13.64 

Monte Carlo estimate of p-value : 
Pr (CH(X) . GE . 13 . 64) 
99 . 00 % Confidence Interval 

Gender vs residence area 
Table 3.13: Chi-Square Tests (Gender vs Res 

Va lue df Asymp. 
Sig. (2 
sided) 

Pearson 13.637 3 .003 
Chi-
Square 
Likelihood 14.609 3 .002 
Ratio 

0 . 0036 
0 . 0021 , 

idence area) 

0.0051) 

o cells (.0%) have expected count less than 5. The minimum expected count is 10.96. 

Note: Since data in thi s case are balanced type, an asymptotic p-value is better than the exact 
one. So, the SPSS output given above is using the asymptotic approach. 

Gender vs occupation 

CHI-SQUARE TEST FOR INDEPENDENCE 

Statistic based on the observed 2 by 6 table(x) : 
CH(X) : Pearson Chi-Square Statistic 47.66 

Monte Carlo estimate of p-value : 
Pr (CH(X) . GE . 47.66) 
99 . 00 % Confidence Interval 

Gender vs religion 

CHI-SQUARE TEST FOR INDEPENDENCE 

0 . 0000 
0 . 0000 , 

Statistic based on the obs erved 2 by 5 table(x) : 
CH(X) : Pearson Chi - Square Statistic 2.104 

Monte Carlo estimate of p-value : 
Pr (CH(X) .GE. 2.104) 
99 . 00% Confidence Interval 

0 . 7605 
0 . 7495, 

0 . 0005) 

0.7715) 
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Gender vs educational level 

CHI - SQUARE TEST FOR INDEPENDENCE 

Statistic based on the observed 2 by 4 table(x): 
CH(X) : Pearson Chi-Square Statistic 7 . 856 

Monte Carlo estimate of p-value: 
Pr (CH(X ) . GE. 7 . 856) 
99.00 % Confidence Interval 

Mart status vs Residence area 

CHI-SQUARE TEST FOR INDEPENDENCE 

0 . 0496 
0.0440 , 

Statistic based on the observed 2 by 4 table(x) : 
CH (X) : Pearson Chi-Square Statistic 3.764 

Monte Carlo estimate of p-value: 
P r (CH (X) . GE . 3 . 764) 
99 . 00 % Confidence Interval 

Mart status vs occupation 

CHI-SQUARE TEST FOR INDEPENDENCE 

0 . 2969 
0.2851 , 

Statistic based on the observed 6 by 4 table{x): 
CH(X): Pearson Chi-Square Statistic 57 . 48 

Monte Carlo estimate of p-value : 
Pr (CH(X) . GE. 57 .4 8) 
99 . 00 % Confidence Interval 

Ma rital status vs religion 

CHI - SQUARE TEST FOR INDEPENDENCE 

0 . 0000 
0 . 0000 , 

Statistic based on the observed 5 by 4 table(x) : 
CH(X) : Pearson Chi-Square Statistic 13 . 57 

Monte Carlo estimate of p-value : 
Pr (CH(X) . GE . 13 . 57) 
99 . 00 % Confidence Interval 

0 . 3214 
0 . 3094, 

0 . 0552) 

0.3087) 

0 . 0005) 

0 . 3334) 
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Marital status vs educational level 

CHI-SQUARE TEST FOR INDEPENDENCE 

Statistic based on the observed 4 by 4 table{x) : 
CH{X) : Pearson Chi-Square Statistic 28 . 68 

Monte Carlo estimate of p-value : 
Pr {CH{X) . GE . 28 . 68) 
99 . 00 % Confidence Interval 

Occupation vs residence area 

CHI-SQUARE TEST FOR INDEPENDENCE 

0.0006 
0 . 0000 , 

Statistic based on the observed 2 by 6 table(x) : 
CH (X) : Pearson Chi-Square Statistic 7 . 268 

Monte Carlo estimate of p-value: 
Pr (CH(X) . GE. 7.268} 
99 . 00 % Confidence Interval 

Residence ar'ea vs religion 

CHI-SQUARE TEST FOR INDEPENDENCE 

0.1901 
0 . 1800 , 

Statistic based on the observed 2 by 5 table(x) : 
CH(X) : Pearson Chi-Square Statistic 14 . 11 

Monte Carlo estimate of p-value : 
Pr {CH(X) .GE . 14 . 11} 
99 . 00 % Confidence Interval 

Residence a,'ea vs educational 

CHI-SQUARE TEST FOR INDEPENDENCE 

0 . 0280 
0 . 0238 , 

Statistic based on the observed 2 by 4 table(x) : 
CH(X) : Pearson Chi - Square Statistic 2 . 429 

Monte Carlo estimate of p-value : 
Pr {CH(X ) . GE . 2 .4 29} 
99 . 00 % Confidence Interval 

0 . 4874 
0 . 4745 , 

0 . 0012) 

0.2002) 

0 . 0322) 

0 . 5003) 

50 



Occu pation vs relig ion 

CHI-SQUARE TEST FOR INDEPENDENCE 

Statistic based on the observed 5 by 6 table(x) : 
CH (X) : Pea r son Chi-Square Statistic 26 . 12 

Monte Carlo estimate of p-value : 
Pr (CH{X) . GE . 26 . 12) 
99 . 00 % Confide nce Interval 

Occupation vs educational level 

CHI-SQUARE TEST FOR INDEPENDENCE 

0 . 1616 
0 . 1521 , 

Statistic based on the observed 4 by 6 table(x) : 
CH(X) : Pearson Chi-Square Statistic 47 . 58 

Monte Carlo estimate of p-value : 
Pr (CH(X) . GE . 47 . 58) 
99 . 00 % Confidence Interval 

Religion vs edllcatiollallevel 

CHI-SQUARE TEST FOR I NDEPENDENCE 

0 . 0002 
0 . 0000 , 

Statistic based on the observed 4 by 5 table(x) : 
CH(X) : Pearson Chi-Square Statistic 15 . 73 

Monte Carlo estimate of p-value : 
Pr (CH(X ) . GE . 15 . 73 
99 . 00 % Con f iden c e Interval 

3.3 Logistic Regression Analysis 

0 . 1964 
0.1862 , 

0 . 1711) 

0 . 0006) 

0 . 2066) 

To study the effects of those seven explanatory variables on a binary response variable, namel y 

HIY test result, ha ving two outcomes only (positive = I, or negative= 0), the logistic regression 

will be used. In thi s study, success outcome is the HIY positive test resu lt. Then log odd of 

contracting HIY is to be expressed as linear combination of those selected predictor variables . To 

compute odds of contracting HIY for any category, we always need to have a reference category. 
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SPSS package takes automatically either the last (in order of coding) or the first category as 

reference category. Then the odd ofsllccess for any category wi ll be interpreted in relat ion to the 

reference categolY selected . 

The SPSS codlings for the explanatory variables in thi s study are given in Table 3.14 . 

Table 3.14: Categorical Variables Codings 

Parameter coding 

Frequency (1 ) (2) (3) (4) (5 ) 
Occupation Student 491 1.000 .000 .000 .000 .000 

Housewife 131 .000 1000 .000 .000 .000 
uskilled 

264 .000 .000 1.000 .000 .000 lab&unemployed 
Merchant 188 000 000 .000 1.000 .000 
Gov&NGO 

207 .000 .000 000 .000 1.000 
employee 
Others(inclusdes 
pol ice, military, 180 .000 .000 000 .000 .000 
drivers ... ) 

Religion Orthodox Christian 773 1.000 .000 .000 .000 

Protestant 499 000 1.000 000 .000 
Muslim 141 .000 .000 1.000 .000 

Catholic 22 000 000 .000 1.000 
Others(including 
babies) 26 .000 .000 .000 .000 

Education Illiterate 153 1.000 .000 .000 

primary(KG-8) 403 .000 1.000 .000 

Secondary(9-12) 533 .000 .000 1.000 
Higher(10+1 

372 .000 .000 000 
&above) 

Mar.status Married 265 1.000 .000 .000 

single(unmarried) 1029 .000 1.000 .000 

divorced(sepa rated ) 116 .000 .000 1.000 

Widowed 51 .000 .000 .000 

Age 13 years and below 21 1.000 .000 000 
14- 30 years 1202 .000 1.000 .000 

31-49 years 221 .000 000 1.000 

50 years and above 17 .000 .000 000 

Gender Male 744 1.000 
Female 717 .000 

Residece Urban 1276 1.000 

Rura l 185 .000 
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Making use of the new coding, logistic regression coefficient s can be estimated US1I1g the 

maximum likel ihood estimation method. This will be done using the SPSS package. All the 

estimated coefficients for a model may not be significant showing that some of the explanatory 

variab les may be insignificant and irrelevant to explain the response variable. Therefore, we need 

to select the most appropriate model. 

3.3.1 Model Selection 

In examining the effect of including terms in, or exclud ing terms from, a model, we consider the 

change in Deviance. The change in the deviances of two nested models measures the extent to 

which the additional term(s) improve the fit of the model to the observed response variab le. To 

select appropriate model for this study, it may be needed to observe deviances of 27= 128 

different models containing on ly the main effects (for 7 explanatory vari ables) manually, which 

becomes a cumbersome task . There are statistical packages which give automatic results 

regarding the variab les to be included in the model. But these have also their own limitations: 

Limitation: Forward selection and backward elimination procedures, designed in stati stical 

packages, have a very arb itrary nature . So, their use shou ld be avoided in model selection 

(Collett, 199 1). 

Therefore, in th is study, variable selection is based on the significance of association they have 

with response variab le (based on tests in Section 3. 1) and the corresponding deviance analysis. 

This approach may lead to a better model selection, because it is free of both subjective bias (if 

selection were subjective) and of those problems due to arbitrariness of software programmes (if 

forward or backward elimination methods were used) for logist ic regression analysis. 

We say two models are nested if one model contains additional terms which belong to 

the other model. 
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At thi s block, the coefficients of each category of age are estimated . The deviance of this model 

including age is 104 1. 702, indicating the model is still too far fi'om the full model. To test the 

importance of including age to the model, in addition to that constant, the difference in deviances 

is used. That is, 1082.788 - 1041.702 = 41.086, which is significant showing inclusion of age in 

the model is impOltant (see table 3. 19 below). 

Table3. 18: Model Summary (for model at step 1) 

SteD -2 Log likelihood 

1 1041.702(a) 

a Estimation terminated at Iteralion number 6 because parameter estimates changed by less than .001. 

Tab le 1.19: Omnibus Tests of Model Coefficients (for model at step 1) 

Chi-soua re df Sia. 
Step 1 Step 41.086 3 000 

Block 41.086 3 .000 
Model 41 .086 3 .000 

Using similar reasoning and SPSS outputs for the rest of explanatory variables, we proceed as 

foll ows: 

Step 2: rnc1l1sion of Gender, in the presence of age to the model 

Table 3.20 : Variables in the Eauation (for model at steD 21 

B S.E. Wald dl Sig. Exp(B) 

~i:\ Age 
55.924 3 .000 

Age(l) -2.270 1.164 3.801 1 .051 .103 
Age(2) -1.500 .554 7.344 1 .007 .223 
Age(3) -.131 .566 .054 1 .817 .877 
Gender( 1) -.898 .175 26AOI 1 000 A07 
Constant -.386 .551 A92 1 A83 .680 

a Variable(s) entered on step 2 Gender 

Table 3.21: Model Summary (lor model at step 2) 

SteD -2 Loa likelihood 

1013.769(a) 
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a Estimation terminated at iteration number 6 because parameter estimates changed by less than .001. 
Table 3.22: Omnibus Tests of Model Coefficients (for model at step 2) 

I Chi-square dl SiQ. 
Step 1 Step 27.934 1 .000 

Block 27 .934 1 .000 
Model 69.019 4 .000 

The deviance due to inclusion of gender in the presence of age is 1013 .769. So, the difference in 

deviance is 1041.702 -1023 .769 = 27.934 (see Table 3.22). This also shows including gender in 

the model at Step I has significant importance to explain the response variable. 

Step 3: Inclusion of Occupation to model at Step 2 

Table3 .23 : Variables in the Equation (lor model at step 3) 

B S.E. Wald dl Sig. EXJlJB) 
Step 
1(ai 

Age 
24.890 3 .000 

Age(1 ) -1.471 1.195 1.514 1 .219 .230 
Age(2) -.589 .573 1.057 1 .304 .555 
Age(3) .406 .587 .478 1 .489 1.501 
Gender(1 ) -.417 .207 4.070 1 .044 .659 
Occupation 82017 5 .000 
Occupation( 1 ) -1 .518 .381 15.910 1 .000 .219 
Occupation(2) 1.128 .337 11 .192 1 .001 3090 
Occupation(3) .712 .290 6.039 1 .014 2038 
Occupation( 4) -.232 .337 .473 1 .492 .793 
Occupation(5) -.867 .374 5.377 1 .020 .420 
Constant -1 .339 .642 4.344 1 .037 .262 

a Variable(s) entered on step 3: Occupation. 

Table 3.24: Model Summary (for model at step 3) 

Step -2 LOQ likelihood 

910.977(a) 

a Estimation terminated at Iteration number 6 because parameter estimates changed by less than .001. 

Table 3.25 : Omnibus Tests of Model Coefficients (for model at step 3) 

I Chi-square dl Sig. 
Step 1 Step 102.791 5 .000 

Block 102.791 5 .000 
Model 171.811 9 .000 
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Thi s model results in a very signifi cant reduction in deviance, 102.79 1, showing inclusion of 

occupation to the model at Step 2 has great importance in explaining the response variable. 

Step 4: Inclusion of Education to the Model at Step 3. 

Table 3,26: Va riables in the Equation for model at step 4) 

B S.E. Wald df Sig Exp(B) 
Step Age 

24.484 3 .000 1 (a) 
Age(1 ) -1.622 1.193 1,847 1 .174 .198 
Age(2) -.301 .577 .272 1 .602 .740 

Age(3) .680 .589 1.333 1 .248 1.973 
Gender( 1 ) -.329 .211 2.442 1 .118 .719 
Occupation 44.877 5 .000 

Occupation( 1) -1.214 .389 9.746 1 .002 .297 

Occupation(2) .928 .34 1 7.421 1 .006 2,529 

Occupation(3) .579 ,293 3,914 1 .048 1784 

Occupation(4) -.357 .341 1.100 1 ,294 .700 

Occupation(5) -.179 .405 .195 1 .659 ,836 

Education 20.613 3 .000 

Education(1 ) 1.704 .436 15.296 1 .000 5.497 

Education(2) 1.592 .397 16.118 1 ,000 4.916 

Education(3) 1 038 ,39 1 7058 1 .008 2.822 

Constant -2.904 .753 14.859 1 ,000 .055 

a Variable(s) entered on step 4: Education. 

Ta ble 3,27: Model Summary (for model at step 4) 

Step -2 Lo~ likelihood 

887.392(a) 

a Estimation terminated at Iterati on number 6 because parameter estimates changed by less than .001. 

Table 3,28: Om nibus Test s o f Model Coeffi c ients (for model at step 4) 

I Chi-square df Sig . 
Step 1 Step 23.585 3 .000 

Block 23.585 3 .000 
Model 195.396 12 .000 
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There is a reduction in deviance by 23585, which is a significant reduction, due to inclusion of 

educational level to the model at Step 3. So, educational level, in the presence of those variables 

at Step 3 has significant importance to describe response variable . 

Step 5: Inclusion of Mal'ital status to the model at Step 4, 

Table 3.29: Variables in the Equation lor model at step 5) 

B S.E. Wald dl Siq Exp(B) 
Step Age 

2.553 3 A66 
1(a) 

Age( 1) -.052 1.210 .002 1 .966 .949 
Age(2) .344 .576 .356 1 .551 1A10 

Age(3) .643 .583 1.216 1 .270 1.902 

Gender( 1 ) .041 .234 .031 1 .861 1.042 

Occupation 13.978 5 .016 

Occupation( 1) -. 671 A11 2.659 1 .103 .511 
Occupation(2) .271 .373 .527 1 .468 1.311 

Occupation(3) A07 .317 1.647 1 .199 1.502 

Occupation(4) -A53 .363 1.556 1 .2 12 .636 

Occupation(5) -.155 A18 .137 1 .711 .856 

Education 14.750 3 .002 
Education(1 ) 1.390 A51 9.504 1 .002 4.014 

Education(2) 1A67 A04 13.207 1 .000 4.334 

Education(3) .971 .396 6007 1 .014 2.641 

Mar.status 79.203 3 .000 

Mar.status(1 ) -1.295 .338 14.726 1 000 .274 

Mar.status(2) -2.917 .370 62.012 1 .000 .054 

Mar.status(3) -.871 .360 5.849 1 .016 A19 

Constant -1A54 .806 3.249 1 .071 .234 

a Variable(s) entered on step 5: Marstatus. 

Table 3.30: Model Summary (lor model at step 5) 

Step -2 Log likelihood 

1 801A12(a) 

a Estimation terminated at Iteration number 7 because parameter estimates changed by less than .001. 
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Table 3.31: Omnibus Tests of Model Coefficients (for model at step 5) 

T Chi-souare df Sio. 
Step 1 Step 85.980 3 .000 

Block 85.980 3 .000 
Model 281.376 15 .000 

From Table 3.31 , it can be seen that inclusion of marital status to the model at Step 4 results in 

reduction of deviance by 85 .980. Thi s indicates that including marital status to the model, in 

presence of those variab les at Step 4, has significant importance. 

Step 6: Inclusion of religion to the model at Step 5 

Table 3.32: Va riables in the Eauation for model at steo 61 

B S.E. Wald df Sic. Exp(BI 
Step 
1 (aj 

Age 
2.563 3 A64 

Age(1 ) -.075 1.381 .003 1 .957 .928 
Age(2) .567 .585 .941 1 .332 1.764 
Age(3) .793 .589 1.812 1 .178 2.210 
Gender( 1) .134 237 .321 1 .571 1.144 
Occupation 13.669 5 .018 
Occupation( 1) -.683 A11 2.757 1 .097 .505 
Occupation(2) .342 .378 .819 1 .366 1A07 
Occupation(3) .360 .319 1.278 1 .258 1A34 
Occupation( 4) -A78 .365 1.710 1 .1 91 .620 
Occupation(5) -.071 A25 .028 1 .867 .931 
Education 16.235 3 .001 
Education(1 ) 1A96 A57 10.701 1 .001 4A63 
Education(2) 1.544 A09 14.245 1 .000 4.685 
Education(3) 1.011 A01 6.352 1 .012 2.747 
Mar.status 80.551 3 .000 
Mar.status(1 ) -1.367 .345 15.688 1 .000 .255 
Mar.status(2) -3035 .381 63.595 1 .000 .048 
Mar.status(3) -.973 .369 6.952 1 .008 .378 
Religion 11.533 4 .021 
Religion( 1) - 035 .867 .002 1 .968 .966 
Religion(2) -A87 .870 .314 1 .576 .614 

Religion(3) -1.274 .954 1.783 1 .182 .280 
Religion(4) -.912 1.181 .596 1 A40 A02 
Constant -1.382 1.188 1.353 1 .245 .251 

a Variable(s) entered on step 6: Religion . 
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Table 3.33: Model Summary (for model at step 6) 

Step -2 Log likelihood 

788.41 0(a) 

a Estimation terminated at Iteration number 7 because parameter estimates changed by less than .001. 

Table 3.34 : Omnibus Tests of Model Coeffi c ients (for model at step 6) 

Chi-squa re df Sig . 
Step 1 Step 13 002 4 .011 

Block 13002 4 .011 
Model 294.378 19 .000 

These summary and test of model coeffici ents show that the resu lting reduction in deviance 

( 13.002), due to inclusion of relig ion to the model at Step 5 has no significant importance, at 1% 

level of sig nifi cance, to explain the response variable. Therefore, reli gion is omitted (not 

included) from (in) the model due to its insignificance. 

Step 7: Inclusion of Residence area to the model at Step 5 

Table 3.35 : Va ri ables in the Equation ( for model at step 7) 

B S.E. Wald df Sig . Exp(B) 
Step 
1(a) 

Age 2.519 3 .472 

Age(1 ) .068 1.220 .003 1 .956 1.070 
Age(2) .379 .578 .431 1 .512 1.461 
Age(3) .672 .584 1.324 1 .250 1.958 
Gender( 1) .054 .234 .053 1 .81 7 1.056 
Occupation 13.4 31 5 .020 
Occupation( 1) -.694 .41 2 2.841 1 .092 .499 
Occupalion(2) .263 .373 .495 1 .482 1.300 

Occupation(3) .377 .319 1400 1 .237 1.459 
Occupation( 4) -.450 .363 1.540 1 .215 .638 
Occupation(5) -.171 .41 9 .167 1 .683 .843 
Education 14.920 3 .002 
Education( 1) 1.407 .451 9.711 1 .002 4.084 
Education(2) 1.474 .404 13.342 1 .000 4.368 
Education(3) .978 .396 6085 1 .01 4 2.658 
Mar.status 79.533 3 .000 
Mar.status(1 ) -1 .299 .338 14.803 1 .000 .273 
Mar. status(2) -2.923 .37 1 62.211 1 .000 .054 
Ma r. status(3) -.863 .361 5.729 1 .017 .422 
Residece(1 ) .208 .279 .552 1 .458 1.231 
Constant -1.664 .855 3.791 1 .052 .189 
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a Variable(s) entered on step 1: Residece. 

Table 3.36: Model Summary (lor model at step 7) 

Step -2 Log likelihood 

1 800.847(a) 

a Estimation terminated at Iteration number 7 because parameter estimates changed by less than .001. 

Table 3.37: Omnibus Tests 01 Model Coefficients (lor model at step 7) 

I Chi-square dl Sig . 
Step 1 Step .565 1 .452 

Block .565 1 .452 
Model 281.941 16 .000 

Thi s last tab le indicates that the reduction in deviance due to inclusion of residence area in the 

model at Step 5 is 0.565, whi ch is not a significant change. This implies including this variable in 

the model containing variables at Step 5 has no importance with regard to exp laining the 

response variable. 

3.3.2 Test of Goodness of Fit of the Final Model 
(Overall fit of Model at StepS) 

The hypothesis to be tested here is : 

Ho: The model fits the data. 

H,, : The model does not fit the data. 

To carry out thi s test, deviance ana lysis cannot be used due to inaccuracy because of the 

limitation noted in Section 2.4.2.1.The appropriate test of goodness to the data is the Hosmer and 

Lemeshow' s goodness of fit test. The SPSS output of thi s test for our final model is given in 

Table 3.38. 
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Table 3.38 : Contingency Table for Hosmer and Lemeshow Test 

Result = ne ative Result = positive 

Observed Expected Observed Expected Total 
Step 1 1 163 164.461 3 1.539 166 

2 129 128.807 2 2.193 131 
3 126 125.963 3 3.037 129 
4 145 147.049 6 3.951 151 
5 138 136.373 4 5.627 142 
6 149 147.581 7 8.419 156 
7 147 143.838 10 13.162 157 
8 121 125.471 30 25.529 151 
9 96 99.773 51 47.227 147 
10 69 63.684 62 67 .316 131 

The test (using the observed and expected values from Table 3.38 in formula (2 . 11)) gives the 
following result . 

Table 3.39: Hosmer and Lemeshow Test 

Step Ch i-square df I Sig. 
1 6.329 8 I .610 

Thi s shows that there is no sufficient evidence to reject the null hypothesis and it confirms that 

our model has a good fi t . 

Therefore, the best fit of the data is given as : 

(3 .1 ) 

where, p, = probability that the ith indiv idual wi ll contract HIY, under given levels of the 

explanatory variables . 

(3; = coefficient of the ath category of age. 

f ·th . d· ·d I Ai = age 0 I 111 IVI ua . 

(3; = coefficient of the gth categOlY of age . 

G, = gender of the ith individual. 
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fJ; = coefficient of the O'h category of occupation. 

Oi = occupation of the i'h individual. 

fJ: = coeffi cient of the e'h category of educational level. 

Ei = educational level of the i'h individual. 

fJ,:, = coefficient of the m'h category of marital status. 

Mi = marital status of the i'h individual. 

• All values of fJ" s are given in Table 3.29. 

For instance, for a man in the age group 14-30, who is a secondary school student and single, the 

model becomes: 

1 0g(~)= - 1.454+0J44A, + 0041G, - 0.6710, + 0971£, - 2.917M, (3.2) 
1- p , 

Let the right hand side of (3 . I) be ~L Then, from (3 . I) we get 

(~)= e-" 
I - p, 

(3.3) 

Then, using (3 .3) we can compute the odds of any category relative to the reference category of 

the same variable. For a category havi ng a logistic regression coefficient fJ, the odds ratio of that 

category relative to the reference category of the same variable (holding the effects of other 

explanatory variables constant) is give n as : 

OR = eP = exp (fJ) (3.4) 

For exp lanatory variables having more than two categories, it is possible to compute odds ratio 

between two non reference categori es. Let category 1 has a logistic regress ion coefficient fJ, and 

category 2 has coefficient fJ" then odds ratio of category 1 to that of category 2 is given as: 
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OR = odds(ca/egO/y I) = e P' p, = exp (/3,-/3, ) 
odds(ca/egO/y 2) 

(3. 5) 

Odds Ratio is useful to compare the level of exposure to HIY infection (HIY Risk) of one 

category to the other category under the same factor. 

Moreover, it is also possible to compute the probability of one's getti ng infected with HIY from 

expression (3 .2) . That is : 

e" 
p, = I + e~ (3 .6) 

Some numerical illustrati ons on how to make uses of (3.2) and (3.3) with their respective 

interpretations are g iven in Chapter 4. 
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Chapter Four 

Conclusions and Recommendations 

4.1 Interpretations and conclusions 

The results obtained in Chapter 3 are good indicators for organizations, individuals, experts in 

different areas at different levels and the society at large engaged in prevention and control of 

HIV/AIDS . But all the results should be interpreted and given meanings in statistical language 

and us ing statistica l concepts . 

[n Sections 3.1.1 through 3.1.7, the statistical tests of association indicated that the explanatory 

variables included in this study, except one's religion and residence area, are all associated with 

HIV infection. That is, HIV infection has association with one's age, gender, marital status, 

occupat ion and educational level. By thi s we mean that HIV infect ion rate is not the same (not 

evenly distributed) at all categories of those variables. 

Statistical tests of association, conducted in this study, lead to the following conclusions . 

. ;J. HIV infection spread is different in different age groups of people. Some biological , 

economic and demographic reasonings can be given to this association (by area experts) . 

.•. J;. HIV infection has an association with gender of individuals. This study indicated that 

females are highl y affected by the epidemic as compared w ith males. Social , economic 

and also biological barriers may have contributed their shares for this associat ion. More 

reasons may be identified by di fferent area experts . 

.. i, HIV infection rate also differs in different marital statuses. That is, the spread of the 

ep idemic has association with one's marital status. One important finding of this study is 

that marriage cannot be considered as guarantee to not being infected. Married people are 

highly affected than singles. 
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,,j. HIV infection has no associat ion with one's residence area (urban or rural), This indicates 

that people li ving wherever are exposed almost equally to the virus, 

,,~ One 's occupation is significant ly associated with mv infection. Drivers and soldiers, 

next to housewives are among the highl y affected segments of the society. 

,~. HIV infection has no statist ically significant association with one 's religion. Despite 

different religious groups, people are almost equally exposed to HIV infection. This may 

indi cate that either none of the religious groups gives due attention to protect it s members 

from HIV infection, or all relig ious communities act the same way against HIV infection. 

But, the latter reasoning is unlikel y. 

i. Educational level of people has a significant influence on HIV infection. Illiterate people 

are the most affected group of people. But this does not mean that the highl y educated 

people are not affected at all. About 2.7% of people with higher educational level 

attendance are infected with HIV. 

In this study, statistical tests were also conducted to investigate whether any two explanatory 

variable have ajoint effect on HIV infection. The results of these conditional tests bring us to the 

following conclusions: 

• Given a person IS HIV positive, the following paIrs of exp lanatory 

variab les (age, marital status), (age, religion), (age, educational level), 

(gender, residence area), (gender, religion), (gender, educational level), 

(marital status, residence area), (marital status, religion), (residence area, 

occupation), (residence area, religion), (residence area, educational level), 

(religion, occupation), and (religion, educational level) have disjoint 

(independent) effect on bringing HIV infection. 
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• All the remaining possib le pairs of explanatory variables have associated 

(joint) effect on bringing illY infection. 

Interpretations (of results) and conclusions based on results obtained in Section 3.3 are the 

following (these results are from Table 3.29 for the best fit model obtained at Step 5 of that 

Section) 

? The odds ratio of contracting HIY for age group 13 years or below to those of 50 

yea rs and older group (reference category) is 0.928 . This implies that the odds of 

contracting HIY for the lowest age group is 0.928 times that of the upper most age 

group, showing that the lowest age group is at relatively lower risk of HlY 

infection as compared to the upper age group. But, the odds ratio of the age group 

14-30 years to those of upper most age group is 1.410, implying that odds of 

contracting HIY at age group 14-30 years is 1.41 times that at upper most age 

group. Using (3 .5), we can see that odds ratio of age group 31 -49 year to that of 

13 years or below age group is e0
64J

- (- O.052) = e 0
695 =2.004, implying that odds of 

age group 31-49 years is 2.004 times that of age group 13 or less years. This last 

resu lt may be a good indication for major mode of transmission of HIY to be 

sexual contacts. Because, sexual acti vity is much higher in age group 31-49 years 

than that of 13 or less years. 

» The rat io of odds of contracting illY for illiterate people relative to those who 

have higher educational level is 4.014, showing that the odds of contracting HIY 

for illiterate people is 4.014 times that for people at higher educational level. 
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~ The odds ratio of females to males is 1.042. This indicates that the ri sk (odds) fo r 

females is 1.042 times that for males, indicating that females are at higher risk as 

compared to males. 

~ Similar inferences based 011 odds ratios can be drawn using the results of this 

study given in Table 3.29. 

~ The estimates of logit coefficients of the final model are all significant for all 

categories of educational level. Thi s implies that educational level is the most 

important factor, as compared to others, to explain the response variable. 

~ Using (3 1) and (3 .6), the probability of contracting HIV can be calculated for any 

person. For instance, consider a 34 years old married man who is a primary school 

graduate and currently working as a merchant . The logistic regress ion equation 

for such a person is given as : 

10g(~)= - 1.4 54 + 0.643(1) + 0.041(1)-0.453(1) + 1.467(1) - 1.295(1) 
1- P 

e - I \42 

From (3 .6) we get, p = 1142 = 0.242. Using similar 
l +e 

procedure and results in Table 3.29, we can express one's chance 

of contracting HIV numerically . 
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4.2 Recommendations 

As thi s is a stati st ica l study and the work of a statistician is to invest igate a statisticall y true result 

regarding some proposit ion and give appropriate interpretations of those results, much 

recommendations are expected from some area experts. Nonetheless, the fo llowing points are 

forwarded as recommendations: 

../ Test results in the first Section of Chapter 3 show that HIV infection has no sig nifi cant 

association with one's religion and residence area. These indicate that all religions and 

residence areas are almost equall y exposed to HIV infection. So, prevention efforts 

should put by al l religious groups (by the reli gious leaders), and in all residence areas 

(urban and rural areas) equal ly. Most of the prevention activities, usually, are 

concentrated in urban areas. But this study shows that people in rural areas are also 

equall y exposed to the ep idemic, suggesting that the rural society needs equal attention as 

urban society This study al so shows that HIV infection has association with age, gender, 

marita l status, occupation, and educational level. Therefore, more attention should be 

given in preventing people at higher risk categories of those variables . 

../ Some explanatory variables are seen to have joint (associated) effect on HIV infection . 

From this we recommend that, for efficient prevention, resources should be allocated to 

control one of the jointly acting (compounding) variables . Because, if we control one of 

the assoc iated variab le, the joint effect will be controlled. For instance, gender and 

occupation have joint influence on HIV infection. Then, rather than investing resources to 

control two variables separately, it is advisable to concentrate efforts and recourses on 

one of the variables, whic h wi ll have control effect on the other one. 
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./ The risk of HI V on illiterates is 40 14 times that on the educated people. Therefore, it is 

recommendable to educate all segments of the society to reduce the risk of HIV 

epidemic . 

./ More recommendations and app li cations can be obtained from different area experts. 

Such recommendations should be accompanied with appropriate interpretations of the 

results obtained here . 

Some Overall Limitations of the Study 

1. Due to cultural values and trends, respondents usually fail to report exact age, exact 

educational level, exact occupation and the like. That is, data collected on such 

explanatory variables may lack quality to some extent. So, results in this study should be 

consumed taking those barriers into consideration. 

2. The most recommended statistical package to handle and analyze categorical variables, 

especially to bu il d logistic regression, is the GUM package. But, due to budget 

constraint, there was no access to get and use this package. So, all the analyses in this 

study are carried out by using the SPSS package, which may lack some important 

features to ana lyze such data. Therefore, the results of this study should not be taken as 

100% accurate. 

3. Due to time constraint and width of the study, interactions of the explanatory variables 

are not given due attention and analyzed in logistic regression development. Of course 

inclusion of the effects of interaction terms mayor may not improve the fit of model than 

the one we have now. However, the omission of such terms from the model is due to the 

ment ioned constraint. 
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Appendix : 

Table AI: Age ' Result Crosstabulation 

Result 

ne~ative positive Total 

Age 13 years and Count 20 1 21 
bellow Expected 18.4 2.6 21 .0 

Count 
% within Age 95.2% 4.8% 100.0% 

% within Result 1.6% .6% 1.4% 
% of Total 1.4% .1% 1.4% 

14- 30 years Count 1086 116 1202 

Expected 1055.6 146.4 1202.0 
Count 
% within Age 90.3% 9.7% 100.0% 

% within Result 84.6% 65.2% 82.3% 

% of Total 74.3% 7.9% 82.3% 

31-49 years Count 165 56 221 

Expected 194.1 26.9 221 .0 
Count 
% within Age 74.7% 25 .3% 100.0% 

% within Result 12.9% 31.5% 15.1% 

% ofTotal 11.3% 3.8% 15.1% 

50 years and Count 12 5 17 
above Expected 17.0 14.9 2.1 

Count 
% within Age 70.6% 29.4% 1000% 

% within Result .9% 2.8% 1.2% 

% of Total .8% .3% 1.2% 

Total Count 1283 178 1461 

Expected 1283.0 178.0 1461 .0 
Count 
% within Age 87.8% 12.2% 100.0% 

% within Result 100.0% 100.0% 100.0% 
% of Total 87.8% 12.2% 100.0% 
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Table A2 : Gender' Resu lt Grosstabu lation 

Result 

negative positive Total 

Gender male Count 679 65 744 
Expected 

653.4 90.6 744.0 
Count 
% within 

91 .3% 8.7% 100.0% 
Gender 
% within 

52.9% 36.5% 50.9% 
Result 
% ofTotal 46.5% 4.4% 50.9% 

female Count 604 113 717 
Expected 

629.6 87.4 717.0 
Count 
% within 

84 .2% 15.8% 1000% 
Gender 
% within 

47.1% 63.5% 49.1% 
Result 
% of Total 41 .3% 7.7% 49.1% 

Total Count 1283 178 1461 
Expected 

1283.0 178.0 1461 .0 
Count 
% within 

87 .8% 12.2% 100.0% 
Gender 
% within 

100.0% 100.0% 100.0% 
Result 
% of Total 87.8% 12.2% 100.0% 

Table A3: Marital status' Resu lt Crosstabu lation 

Result 

neQative positive Total 

Mar.status married Count 200 65 265 
Expected Count 232.7 32.3 265.0 
% within 

75.5% 24.5% 100.0% 
Mar.status 
% within Result 15.6% 36.5% 18.1% 
% ofTotal 13.7% 4.4% 18.1% 

single(unmarried) Count 990 39 1029 

Expected Cou nt 903.6 125.4 1029.0 

% within 
96.2% 3.8% 100.0% 

Mar.status 
% within Result 77.2% 21.9% 70.4% 

% of Total 67.8% 2.7% 70.4% 
divorced( separate Count 72 44 116 
d) Expected Count 101.9 14.1 116.0 

% within 
62.1% 37.9% 100.0% 

Mar.status 
% within Result 5.6% 24.7% 7.9% I 
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% of Total 4.9% 3.0% 7.9% 
Std . Residual -3.0 7.9 
Adjusted Residual -8.8 8.8 

widowed Count 21 30 51 
Expected Count 44 .8 6.2 51 .0 
% within 

41.2% 58.8% 100.0% 
Mar.status 
% within Result 1.6% 16.9% 3.5% 
% of Total 1.4% 2.1% 3.5% 

Total Count 1283 178 1461 
Expected Count 1283.0 178.0 1461 .0 
% within 

87.8% 12.2% 100.0% 
Mar.status 
% within Result 100.0% 100.0% 100.0% 
% oITotal 87.8% 12.2% 100.0% 

Table A4 : Residence area' Result Crosstabulation 

Result 

negative positive Total 
Residence urban Count 1120 156 1276 

Expected 
1120.5 155.5 1276.0 

Count 
% within 

87.8% 12.2% 100.0% 
Residence 
% within 

87 .3% 87.6% 87.3% Result 
% oITotal 76. 7% 10.7% 87.3% 

Rural Count 163 22 185 
Expected 

162.5 22.5 185.0 
Count 
% within 

88.1% 11 .9% 100.0% 
Residence 
% within 

12.7% 12.4% 12.7% Result 
% of Total 11 .2% 1.5% 12.7% 

Total Count 1283 178 1461 
Expected 

1283.0 178.0 1461.0 
Count 
% within 

87.8% 12.2% 100.0% 
Residence 
% within 

100.0% 100.0% 100.0% 
Resu lt 
% of Total 87.8% 12.2% 100.0% 
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Table AS : Occupation' Result Crosstabu lation 

Result 

negative positive Total 
Occupalion student Count 478 13 491 

Expected Count 431 .2 59.8 491 .0 
% wilhin Occupation 97.4% 2.6% 100.0% 
% within Result 37.3% 7.3% 33.6% 
% ofTotal 32.7% .9% 33 .6% 

housewife Count 82 49 131 
Expected Count 115.0 16.0 131 .0 
% within Occupation 62.6% 37.4% 100.0% 
% within Result 6.4% 27.5% 9.0% 
% ofTotal 5.6% 3.4% 9.0% 

unskilled Count 203 61 264 
lab&unemployed Expected Count 231 .8 32.2 264.0 

% within Occupation 76.9% 23.1% 100.0% 
% within Result 15.8% 34.3% 18.1% 
% of Total 13.9% 4.2% 18.1% 

merchant Count 168 20 188 
Expected Count 165.1 22.9 188.0 
% within Occupation 89.4% 10.6% 100.0% 
% within Result 13.1% 11 .2% 12.9% 
% of Total 11 .5% 1.4% 12.9% 

Gov&NGO Count 194 13 207 
employee Expected Count 181 .8 25.2 207.0 

% within Occupation 93.7% 6.3% 100.0% 
% within Result 15.1% 7.3% 14.2% 
% ofTotal 13.3% .9% 14.2% 

Others (i ncludes Count 158 22 180 
police, military, Expected Count 158.1 21 .9 180.0 
drivers .. . ) 

% within Occupation 87 .8% 12.2% 100.0% 
% within Result 12.3% 12.4% 12.3% 
% of Total 10.8% 1.5% 12.3% 

Total Count 1283 178 1461 
Expected Count 1283.0 178.0 1461.0 
% within Occupation 87.8% 12.2% 100.0% 
% within Result 100.0% 100.0% 100.0% 
% of Tolal 87.8% 12.2% 100.0% 

74 



Table A6: Religion · Res ult Crosstabu lation 

Result 

neaative positive Total 

Religion Orthodox Christian Count 666 107 773 

Expected Count 678 .8 94 .2 773.0 

% within Religion 86.2% 13.8% 1000% 

% within Result 51 .9% 60.1% 52.9% 

% ofTotal 45.6% 7.3% 52 .9% 

Protestant Count 440 59 499 

Expected Count 438.2 60.8 499 .0 

% within Religion 88.2% 11.8% 100.0% 

% within Result 34 .3% 33 .1% 34.2% 

% of Total 30.1% 4.0% 34.2% 

Muslim Count 134 7 141 

Expected Count 123.8 17.2 141.0 

% within Religion 95.0% 5.0% 100.0% 

% within Result 10.4% 3.9% 9.7% 

% ofTotal 9.2% .5% 9.7% 

Catholic Count 20 2 22 
Expected Count 19.3 2.7 22.0 

% within Religion 90.9% 9.1% 100.0% 

% within Result 1.6% 1.1% 1.5% 

% ofTotal 1.4% .1% 1.5% 

Others(including Count 23 3 26 
babies) Expected Count 22.8 3.2 26.0 

% within Religion 88.5% 11 .5% 100.0% 

% within Result 1.8% 1.7% 1.8% 

% ofTotal 1.6% .2% 1.8% 

Total Count 1283 178 1461 

Expected Count 1283.0 178.0 1461 .0 

% within Religion 87.8% 12.2% 100.0% 

% within Result 100.0% 100.0% 100.0% 

% of Total 87.8% 12.2% 100.0% 
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Table A7: Educational level ' Result Crosstabulation 

Result 

neoative positive Total 
Education Illiterate Count 111 42 153 

Expected Count 134.4 18.6 153.0 
% within 

72.5% 27.5% 100.0% 
Education 
% within Result 8.7% 23.6% 10.5% 
% ofTotal 7.6% 2.9% 10.5% 

primary(KG-8) Count 324 79 403 
Expected Count 353.9 49.1 403.0 
% within 

80.4% 19.6% 100.0% 
Education 
% within Result 25.3% 44.4% 27.6% 
% of Total 22.2% 5.4% 27.6% 

Secondary(9-12) Count 486 47 533 
Expected Count 468.1 64 .9 533.0 
% within 

91.2% 8.8% 100.0% 
Education 
% within Result 37.9% 26.4% 36.5% 
% ofTotal 33.3% 3.2% 36.5% 

Higher( 1 0+1 Count 362 I 10 372 
&above) Expected Count 326.7 45.3 372.0 

% within 
97 .3% 2.7% 100.0% 

Education 
% within Result 28.2% 5.6% 25.5% 
% of Total 24.8% .7% 25.5% 

Total Count 1283 178 1461 
Expected Count 1283.0 178.0 1461 .0 
% within 

87.8% 12.2% 100.0% 
Education 
% within Result 100.0% 100.0% 100.0% 
% ofTotal 87.8% 12.2% 100.0% 

Table AS: Source VCTs and sample size taken from each 

Source VCT 
Bethzatha Awassa Health Center Family Planning OSSA Youth Center 
420 335 196 278 232 
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