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ABSTRACT

Risk factors of active tuberculosis among People Living with HIV who are on ART
follow up at Harar Government Hospitals, Ethiopia, 2019

Lidya Zerihun
Addis Ababa University, 2019

Background: Tuberculosis is the most frequent life-threatening opportunistic infection and a
leading cause of death among HIV infected people. Tuberculosis increases HIV replication
through the process of immune activation leading to increased viral load.

Objective: To assess the risk factors of active Tuberculosis among People living with HIV on
ART follow upat Harargovernment hospitals, Ethiopia, 2019.

Methodology: An institutional based case control study was conducted from March 13 to April
15, at Harar government hospitals, Ethiopia, 2019using pre-tested, validated, structured
interviewer-administered questionnaire and total of 301 participants responded. The Study
participants were selected by simple random sampling technique after proportional allocation of
samples to the hospitals. Furthermore, descriptive statistics, binary and multivariable logistic
regression analyses were employed to assess factors associated with active tuberculosis among
people living with HIV.

Results:Out of 321 participants a total of 301 responded 101 cases and 200 controls. After
adjustment for potential confounders, CD4 200-499 (AOR=7.15,95% CI:2.71-18.84), being
single (AOR=4.47, 95% CI:1.04-19.27), BMI<18.5 (AOR=6.1,1 95% CI:2.28-16.36), previous
smoking (AOR=7.75, 95% ClI:2.27-26.50), no formal educational (3.78, 95% CI:1.29-18.84),
were independently associated with the development of active tuberculosis in people living with
HIV/AIDS.

Conclusion: This study reflects that most of host related factors are identified as independent
risks so health care providers should focus on this and provide intensified screening and health
education to prevent the risk is recommended and need to be done.

Recommendation: health care professionals should have to establish well organized

education program and they should strength the existing programs. Further research should be
done in order to overcome inconsistent findings from different regions of Ethiopia.

Key words= Risk factors, active tuberculosis, People living with HIV
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CHAPTER ONE

1. INTRODUCTION
1.1 Background of the study

Tuberculosis is an infectious disease caused by the bacillus Mycobacterium tuberculosis. It
typically affects the lungs (pulmonary TB), but can also affect other sites (extra pulmonary TB).
The disease is spread when people who are sick with pulmonary TB expel bacteria into the air,
for example by coughing. 1.7 billion People infected with M. tuberculosis will develop TB
disease during their lifetime. However, the probability of developing TB disease is much higher
among people infected with HIV/(1).

It is also the most frequent life-threatening opportunistic infection and a leading cause of death
among HIV infected people. TB increases HIV replication through the process of immune
activation leading to increased viral load. This results in more rapid progression of HIV disease.
On the other hand, HIV increases susceptibility to be infected with Tuberculosis and the risk of
progression to TB disease and the incidence and prevalence of TB. The life time risk of HIV

positive individuals to develop TB is 20-37 times greater than HIV negative individuals(2).

Globally in people living with HIV,TB remains the major health problem (3) and the most
common opportunistic infection It occurs earlier in the course of HIV infection than many other
opportunistic infections. When someone has both HIV and TB each disease speeds up the
progress of the other. In addition to HIV infection speeding up the progression from latent to

active TB, TB bacteria also accelerate the progress of HIV infection (4).

Human Immunodeficiency Virus (HIV) is a major contributing factor for developing active TB.
HIV infected individuals had 3.5-fold higher risk of tuberculosis than HIV negative individuals.
Ethiopia is also among high TB/HIV burden countries with over 10% TB/HIV co-infection
rate(3).

Although ART is initiated for all HIV diagnosed patients as early as possible, most patients
present for care and treatment at late clinical stages, therefore screening and management of Ol

is still critical. Opportunistic infections are the predominant causes of morbidity and mortality



among HIV-infected patients from these life-threatening infections, such as TB, may occur early
as well as later. When TB occurs later it is atypical, more disseminated and more extra

pulmonary(2).

A risk factor is defined in health and disease as those characteristics, conditions, or behavior that
increases the likelihood of getting a disease or injury. Risk factor is often presented individually,
however in practice they do not occur alone. They often coexist and interact with one another. In
general risk factor can be categorized into groups as behavioral, physiological, demographic,
environmental and genetic so reducing exposure to risk factors would greatly improve global
health and life expectancy by many years(5).

Different Scholars argued that knowing the Risk factors of active Tuberculosis among HIV is
crucial to decrease burden of TB among HIV (1, 2)and Tuberculosis case finding should be
intensified in all HIV testing and counseling services for HIV positive clients by using a set of
simple questions for early identification of presumptive TB cases. HIV positive clients coming
through HCT services should be informed about the advantages of being screened for TB. Once
informed about the risk of developing active TB, they should undergo screening for it. Adults
and adolescents living with HIV should be screened for TB with clinical algorithm, those who
report any one of the symptoms of current cough, fever, weight loss or night sweats may have

active TB and should be evaluated for TB and other diseases (2).



1.2 Statement of the problem

Tuberculosis and HIV are the major growing health problem in the world and remains one of the
world’s deadliest communicable diseases. Globally in 2017, 920000 people live with TB and
HIV. Which is an equivalent to 12% of TB patients with an HIV test result. The number notified
was only 51% of the estimated number of incident cases among people living with HIV but an
increase from 49% in 2016(1).

TB is a major public health problem throughout the world. About a third of the world’s
population is estimated to be infected with tubercle bacilli and hence at risk of developing active
disease(6)In 2017 TB is the tenth leading cause of death worldwide, and since 2011 it has been
the leading cause of death from a single infectious agent, ranking above HIV/AIDS, Globally
starting from 2000-2017 a total of 54 million deaths is due to TB/ HIV coinfection from this high

number of death compared with other continents is in Africa which is 12 million(1).-

In Countries like Africa the prevalence of HIV is high so in this population tuberculosis (TB) is a
leading cause of morbidity and mortality, and the first presenting sign in the majority of acquired
immune deficiency syndrome (AIDS) patients. It is also the most common presenting illness
among people living with HIV, including those who are taking antiretroviral treatment (ART).

Despite major reductions with ART, however, risk of TB remains high in Africa(7).

WHO has reported in 2017 an estimated 10.0 million people (range, 9.0-11.1 million) developed
TB disease globally from this 90% were adults (aged >15 years), 9% (range, 7.9-11%) of the
incident TB cases in were among people living with HIV and 72% live in Africa and a total of
1.3 million deaths by TB is recorded. The severity of national epidemics of TB varies widely
among countries, there were fewer than 10 new cases per 100 000 populations in most high-
income countries, but 150-400 per 100 000 in most of the 30 high TB burden countries most of
the countries are in Africa(l).

Sub Saharan Africa region, is an area of high TB/HIV related morbidity and mortality in the
world. Therefore, it needs multi-sectoral collaboration to control TB / HIV co-infection. Ethiopia
is one of Sub-Saharan countries in which the dual burden of TB/HIV co-infection has severely
hit(8).The 2015-2016 report of national TB/HIV surveillance from a total of 7,411 newly
enrolled in HIV pre-ART care, the majority 7113 (96%) of them were screened for TB at initial

3



visit in Ethiopia. Of the total HIV positive clients, who were screened for TB at initial visit,
active TB was detected on 9.1% of them, the active TB prevalence after enrollment in HIV care
ranges from 5.0% in Afar to 14.2% in Harari and 10.3% in Addis Ababa This number is high
compared with 2013 which showed 4.5%(6).

From the 2018 WHO report in 2017 the 30 high TB burden countries HIV positive TB incidence
is estimated to be 766 thousand Ethiopia being one of the 30 countries a total of TB incidence is
estimated to be 172 thousand from this HIV positive TB incidence is 12 thousand and HIV
positive TB mortality is 3.6 thousand, HIV prevalence in incident TB is 7.2% Rates per 100 000
populations and HIV positive TB incidence is 7% or 7272(1).

According to a systematic review done in Ethiopia on the Prevalence of TB/HIV coinfection and
its associated factors; revealed that The pooled prevalence of TB / HIV Co-infection was 25.59%
it indicates that the magnitude of TB /HIV co-infection in Ethiopia is increasing and deserves
special attention, this review also identified a significant association between low CD4 counts,
advanced WHO stage for the dual infection and conclude that this study include the low number
of studies from rural areas on prevalence and associated factors in Ethiopia that are available for
analysis. Even though we included articles in different parts of the country, still the

representativeness of the population is not as such strong(8).

WHO Estimates the number of incident TB cases attributable to five risk factors that contribute
to the TB epidemic in 2017 This estimation has a considerable variation among countries and
also variation in which factors need to be prioritized as part of national efforts to reduce the
burden of TB disease. Ethiopia being one of the 30 high TB burden country HIV infection is the
third major risk for developing active TB infection next to Diabetes and undernourishment being
the first risk factor accounting more than 60% of cases. Smoking and alcohol are also identified
risk factors for TB in the country(1).

Finding from study done onDeterminant Factors Associated with Occurrence of Tuberculosis
among Adult People Living with HIV after Antiretroviral Treatment Initiation in Addis Ababa,
Ethiopia reviled that the independent predictors of tuberculosis were patients with WHO stage

Il or IV have higher risk of developing TB than those with WHO stage | or Il, in addition,



patients having a hemoglobin level of <10 mg/dl have 2.4 times higher risk of developing TB
than those patients having hemoglobin level <12.5 mg/dl and other factors likelow level of
education was not associated with TB, Smoking was not identified as risk factor for the
development of TB in this study in multivariate analysis, history of asthma was not associated
with TB. Family history of TB it did not have an independent effect on the occurrence TB,
number of people living together in the household (over Crowding)this study did not find the
association between TB and number of people in the household and ownership of the house in
this study didn’t show statistical difference between those whohad house and those who
hadn’t(7).

From a previous study done in Western Ethiopia Being divorced/widowed, not attending formal
education, being underweight (BMI < 18.5 kg/m2), having history of diabetic mellitus, and being
in advanced WHO HIV/AIDS clinical staging, were determinant factors associated with TB/HIV

co-infection(9).

A study done on the Risk Factors of Active Tuberculosis in People Living with HIV/AIDS in
Southwest Ethiopia conclude that a low level of education, poor housing conditions which is a
proxy of low socioeconomic status was associated with active TB, BMI less than 18.5 kg/m2,
hemoglobin level less than 10.0 g/dl, a CD4 lymphocyte count less than 200 cells/uL, a WHO
clinical stage 1V, not taking ART, an infection with helminthes, a history of contact with a TB
patient in the family and living in a house made of mud wall were independently associated with

the occurrence of active TB. But factor like smoking was not associated with active TB(10).

Many studies are done in TB HIV coinfection and indicate that certain HIV infected people
develop TB, while the others do not so that being HIV positive is not a mere factor for being
infected with TB, there are various distal and proximal risk factors that leads to TB/HIV
coinfection and this factors varies contextually and there is inconsistency of results in different
studies. Therefore, the aim of this study is to assess the distal and proximal risk factors of active
TB in PLHIV who are on ART follow up at Harar government hospitals, Ethiopia 2019.



1.3 Significance of the Study

Nurses have a key role in prevention of certain risk factors that lead to occurrence of a disease.
Also the nursing care plan involves risk assessment plan on its prevention. The outcome of the
study will give information on the risk factors that lead to active tuberculosis in people living
with HIV, to health care workers to plan for prevention program. So the staff nurses, the nurse
managers, the hospital administrators’ efforts for the prevention of active TB on HIV by
planning different methods of intervention. Nurses can provide health education, to a patient
after identifying the risks. The study can also contribute as literature for future risk factor of

active tuberculosis in people living with HIV studies.



CHAPTER TWO

2. LITERATURE REVIEW

2.1 Prevalence and consequence of TB and HIV

According to the UNAID report of 2017 global HIV statistics 39.6 range of (31.1 million-43.9
million) people globally live with HIV are at high risk for developing active tuberculosis
(11)And in the same year there were an estimated 10.0 million people (range, 9.0-11.1 million)
developed TB disease globally from this 1.3million death occur. Among the total TB death,
TB/HIV coinfection accounts 300,000 deaths(1). those globally. So this estimation put high
number of adults live with HIV will develop TB (12).

According to WHO report globally in 2017, 6.7 million people with tuberculosis (TB) were
notified to national TB programs (NTPs) and reported to WHO from this 60% of notified TB
patients had a documented HIV test result, up from 58% in 2016 and representing a 23-fold
increase since 2004. In the WHO African Region, where the burden of HIV associated TB is
highest, 86% of TB patients had a documented HIV test result. A total of 464 633 TB cases
among HIV-positive people were reported globally of these, 84% were on antiretroviral

therapy(1).

Globally, the number of TB deaths among HIV-positive people has fallen by 44% since 2000,
from 534 000 (range, 460 000-613 000) in 2000 to 300 000 (range, 266 000-335 000) in 2017,
and by 20% since 2015. Most of this reduction was in the WHO African Region. In several high
TB burden countries, the number of deaths caused by TB among HIV-positive people has fallen

substantially in recent years (1).

WHO recommended Systematic symptom screening for TB among people living with HIV is an
essential component of the HIV care package, together with linkage to diagnostic services, as
necessary. In 2017, 92 countries reported annual data on the number of TB cases notified among
those newly enrolled in HIV care (up from 90 countries in 2016). In total, 8% of the 1.5 million
people who were reported to be newly enrolled in HIV care in 2017 were diagnosed with TB. In
Most Africancountries TB HIV burden is still high, Ethiopia being one of the sub-Saharan
African country TB HIV burden is high and the country is also listed under the WHO high TB



HIV burden countries in seventh place with estimated number of TB/ HIV cases of 12,000 range
(8.6-17) thousand or rate of 12 (8.2-16) per 100,000 populations from this number mortality of
TB/HIV is also estimated to be 3.6,000 (2.5-5) thousand or 12(8.2-16) rate per 100,000
populations also from a total of 39 126 number of people newly enrolled in HIV care, notified as

a TB case 2 375 or 6.1 percent from newly enrolled in HIV care(1).

A systematic review and meta-analysis done in Addis Ababa revealed The pooled prevalence of
TB / HIV Co-infection was 25.59% (95% CI (20.89%+30.29%) and conclude that the magnitude

of TB /HIV co-infection in Ethiopia is increasing and deserves special attention (13).

2.2 Risk factors of active TB among HIV

Risk factors of active tuberculosis among people living with HIV presents a massive challenge to
the control of both HIV and TB Since The relation between TB and HIV is strong and TB is
often the first clinical indication that a person has an underlying HIV infection and, as a result,

TB services can be a critical entry point for HIV prevention, care, and treatment (14).

From review of the relevant literatures, it is evident that the risk of tuberculosis among PLHIV is
high than HIV negative people.so HIV/AIDS should be screened for TB. But, in the presence of
the risk factors, intensified screening is highly recommended during follow up of treatment. In
addition, increasing coverage of INH and cotrimoxazole preventive therapy is necessary to
reduce the overall risk of TB among HIV patients and base-line CD4+ lymphocyte count, history
of injectable drug use, antiretroviral therapy, body mass index, anemia, and educational status

were some of the contributing factors for TB in HIV patients(7, 15).

Varieties of studies showed that knowing risk factors of active TB among HIV patients plays the
dominant role to control mortality and morbidity as the result of the diseases. For HIV patients to
care for them self and protect them self from the identified risks early screening and knowing the
risks plays an important role. Most of reviewed literatures indicate that most of the risk factors of
active TB among HIV are related with the patient health status like WHO stage 3 & 4, CD4
count < 200, Hgb< 10g/dl, previous history of latent TB, Body mass index <18.5kg/m2are the
common identified risk factors for the development of active TB among HIV patients who are on
ART follow up. Review of literatures showed that death of HIV patients by TB is high so more



researches are need to be done on this area to determine the risks of active TB among HIV/(9,
13).

2.2.1 Host related risk factors

A study done in Cambodia to determine the incidence and risk factors for early (after <6 months
of ART) and late (after 6 months of ART) incident TB indicate that the risk of late TB was
mainly determined by HIV treatment response and TB associated with being underweight while
on ART, of those developing TB, 179 (6.0%) patients were diagnosed with early TB and 134
(4.5%) with late TB, corresponding with a rate of 13.5 and 2.0 per 100 patient-years respectively
so this study indicate that time of ART initiation is one determinant factor for occurrence of TB
among PLHIV(16).

A study done in Germany on Tuberculosis among people living with HIVV/AIDS in 2011 to
assess the long-term incidence and risk factors conclude that patients originating from Sub-
Saharan Africa, with low CD4+ cell count or high viral load at enrollment were at increased risk
of TB even after ART initiation. As patients might be latently infected with Mycobacterium
tuberculosis complex, early screening for latent TB infection and implementing isoniazid
preventive therapy in line with available recommendations is crucial(17).

A systematic review done in china on Co-infection of tuberculosis and parasitic diseases in
humans in 2012 most common parasite species are concurrent with Mycobacterium tuberculosis
and being HIV positive has impact on co-infection of TB and parasites. Pulmonary tuberculosis

and parasitic diseases were shown to be risk factors for each other in this review(18).

A study done in Albania to assess the characteristics of TB in the HIVV/AIDS patients find that
TB is a common respiratory complication with high mortality rate in HIV/AIDS patients. The
level of CD4+ count is predictive factor for clinical manifestation and prognosis of HIV. Also
TB/HIV predominated in males -88.8%, which is similar with another study in Albania, so in
Albania, more men than women are diagnosed with HIV and TB and die from it like in most of
the world, Smoking further raises the risk of contracting TB in HIV-positive persons. HIV
infected smokers have higher respiratory symptoms and risk of mortality, when compared to
non-smokers in this study, education level is a risk factor for active TB among HIV/AIDS

persons(19).



A study done in south Africa on the colliding epidemics of tuberculosis, tobacco smoking,
HIVand COPD had identified association between tobacco smoking with TB and HIV; were by
smoking prevents pathogen-specific expansion and activation of CD4+ T-cells and reduces IFN-
coproducing adenoid-specific CD4+ and CD8+ T-cell numbers it also attenuate host defense
mechanisms include oxidative stress at the site of infection and impairment or mechanical
disruption of cilia function in the tracheobronchial tree. Althoughtobacco smoking can be
associated with HIV infection through poverty and high risk behavior, it also appears to be an
independent and important risk factor for contracting HIV andHIV is driving the TB

epidemic(20).

Finding from a study done from 2014-2015 in south Africa on The prevalence and determinants
of active tuberculosis among diabetes patients concluded that the prevalence of active TB among
DM patients was 4—fold higher than the national prevalence; suggesting the need for active TB
screening, particularly if hemoptysis is reported and the need for further research to determine

how best to screen for active TB in high-risk/HIV population groups and settings(21).

Another study from south Africaa five year follow up study to assess the long term incidence and
risk factors of Tuberculosis among HIV-infected patients receiving ART found Risk of TB was
independently associated with CD4 cell count < 100 cells/ml, WHO stage 3 or 4 disease and age
< 33 years or younger age were identified risk factors for Tuberculosis among HIV(22).

According to a study done in Lagos Nigeria on factors associated with TB/HIV co-infection
among drug sensitive tuberculosis patients managed in a secondary health facility from the 334
records of patients reviewed, the proportion of patients with TB/HIV co-infection was 21.6%.
The odds of having TB/HIV co-infection was 2.7 times higher among patients above 40 years
than patients less than 25 years so this study identified age as one associated factor for TB/HIV
coinfection (23).

A study done in Nigeria to know the factors associated with Prevalent Tuberculosis Among
Patients Receiving Highly Active Antiretroviral Therapy in Tertiary Hospital reviled that
prevalence of active TB was 7.7%(26/339) among HIV-infected patients who had received

HAART and those factors independently associated with prevalent TB were being women 65.8%
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(222/339), mean age was 41.1 (10.0) years, baseline CD4 <200cells/ul, previous history of TB,
and current hemoglobin <10 g/dl.(24).

Finding from a study done on the Prevalence and Risk Factors of Active TB among Adult HIV
Patients Receiving ART in Northwestern Tanzania from a total, 391 patients enrolled in the
study a total of 43 (11.0%) participants developed TB while receiving ART which was
independently associated with male gender, being in the WHO clinical stage 3 and 4, baseline
CD4 count <200 cells/ul are factors that are independently associated with active TB

development among adult HIV patients receiving ART(25).

A study done on Prevalence and associated factors of TB/HIV co-infection among HIV Infected
patients in Amhara region, Ethiopia, from a total of 571 HIV positive study participants enrolled.
smoking, Patients with CD4 T-lymphocytes count less than 200 cells/ul, and patients in WHO
clinical stage 1V and those who drink alcohol were 2.26 times more likely to develop TB than
those who did not drink(26).

A study done at Shashemene Referral Hospital in West Arsi, on Prevalence and Factors
Affecting the Development of Active-Th among HIV-Positive Patients a total of 309 HIV
infected patient medical records containing required information were reviewed. The most
important associated factor for development of TB in HIV/ AIDS patients is CD4 cell count less
than 200 cells/fmm3 at which is 5.803 times more likely to develop TB than those who had CD4
count between 200 and 350 cells/mm3, while having CD4 cell count less than 200 cells/mm3
were 40.381 times more likely to develop TB than those who had CD4 count between 351 and
500 cells/ mm3,Study participants with secondary School educational level were 3.64 times and
tertiary School educational level 4.01 times more likely to develop TB than illiterate, But being

male is not associated with HIV related TB in this study(27).

A 4 years’ retrospective study in Northeastern Ethiopia to assess the proportion of TB/HIV
co-infections and associated factors among patients on directly observed treatment short course
in three health centers find that of the total 990 TB patients enrolled in the study, 98.2 % were
screened for HIV; of these, 24.3 % were co infected with TB and HIV. The odds of having
TB/HIV co-infection were 3.4 times higher among the age group of 25-45 years compared to

older (>45 years) age TB patients, The proportion of TB/HIV co-infection among women was
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relatively higher in the study, and from 236 co-infected patients, 71.2 % took co-trimoxazole
preventive therapy and 76.3 % took antiretroviral treatment which means being on ART and

takingco-trimoxazole preventive therapy has protective effect(28).

Finding from southern part of Ethiopia in Arba Minch town a Five-Year Retrospective Follow-
Up Study on the Incidence and Predictors of Tuberculosis among HIV/AIDS Infected Patients
identified there is Relatively high incident tuberculosis cases among HIV infected patients and
history Cigarette smokers, household with family size of 3 - 4, baseline WHO clinical stage IlI
and IV and hemoglobin level of <10were important predictors (risk factors) of tuberculosis

among HIV infected patients (15).

Another study done in Arba Minch town on Prevalence of Pulmonary Tuberculosis and
Associated Factors Among HIV Positive Patients Attending Antiretroviral Therapy found that
factors that are independently associated with TB among HIV are Age 18-30, Sex being Female,
Presence of TB in Family, CD4 Count <200/uland 200-500/ul, nonsmokers are identified factors
in this study (29).

Unmatched case-control study was conducted in Western Ethiopia: on the Determinants of
Tuberculosis Infection among Adult HIV Positives Attending Clinical and identified Being
divorced/widowed, not attending formal education, being underweight (BMI < 18.5 kg/m2),
having history of diabetic mellitus, and being in advanced WHO HIV/AIDS clinical staging,
were determinant factors associated with TB/HIV co-infection. Having a separate kitchen AOR
showed protective role. And the study concludes that for most of these determinants
interventions can be made at individual and institutional levels, whereas, factors like education

and nutrition need societal level integrations (9).

Finding from the Northeast part of Ethiopia on Incidence and Predictors of Tuberculosis among
Adult People Living with HIV/AIDS in Afar Public Health Facilities indicated that multiple risk
factors can predict the incidence of TB among PLHIV on HAART and Pre HAART era. This
study found that having past TB treatment history or HIV infected individuals with Past TB
history had 2.3 times high risk to develop TB as compared with HIV individuals with no past TB
history, Patients with BMI of <18.5 at baseline was 1.62 times higher risk of developing TB as
compared to adults with BMI>18.5 at base line, similarly this study found that patients with Hgb
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level of <10 and 10-12.5 at base line were 2.00 and 2.54 times higher risk of developing TB than
those having Hgb level >12.5 at base line so Hematologic complications were risk factors for the
incidence of TB among PLHIV(30).

A case control study in southwest Ethiopia on the risk factors of active tuberculosis in people
living with HIV/AIDS identify risk among cases and controls using the distal and proximal
determinants and found that most of the proximal variables like: male gender, a body mass index
less than 18.5 kg/m2, hemoglobin level less than 10.0 g/dl, a CD4 lymphocyte count less than
200 cells/uL, a WHO clinical stage 1V, not taking antiretroviral treatment, an infection with
helminthes, a history of contact with a tuberculosis patient in the family, and living in a house
made of mud wall and from the distal determinants a low level of education, were independently

associated with the development of active tuberculosis in people living with HIV/AIDS (10).

According to a study done in public hospitals and health centers in Addis Ababa, Ethiopia: to
identify the Determinant Factors Associated with Occurrence of Tuberculosis among Adult
People Living with HIV after Antiretroviral Treatment showed that higher proportion of male
patients develop TB compared to female patients, Study subjects who were bedridden and
ambulatory by their functional status were more likely to develop TB compared to working
status, baseline WHO clinical stage Il or IV had higher risk of developing TB. As well
individuals with hemoglobin level ,10 mg/dl are more likely to develop TB than individuals with
hemoglobin level > 12.5 mg/dl. Having opportunistic infection at ART initiation, were
independently associated with increased risk of TB occurrence. But occupational status,
smoking, alcohol intake, family history of TB, sex, lived other place, number of people living in
the house hold and CD4 cell count lost their statistical significance in the multivariate analysis in
this study(7).

2.2.2 Environment related risk factors

Finding from a study done in southern part of Ethiopia in Arba Minch town a Five-Year
Retrospective Follow-Up Study on the Incidence and Predictors of Tuberculosis among
HIV/AIDS Infected Patients a hospital based study identified there is Relatively high incident

tuberculosis cases were established among HIV infected patients living in household with family
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size of 3 - 4 with AOR: 2.26, so from the factors identified as an important predictors of

tuberculosis among HIV infected patients one is number of families in the house(15).

Unmatched case-control study was conducted in Western Ethiopia: on the Determinants of
Tuberculosis Infection among Adult HIV Positives Attending Clinical care and identified having

a separate kitchen showed protective role in this study population(9).

A case control study in southwest Ethiopia on the risk factors of active tuberculosis in people
living with HIV/AIDS identify risk among cases and controls using the distal and proximal
determinants and found that from the proximal environmental variables living in a house made of
mud wall were independently associated with the development of active tuberculosis in people
living with HIV/AIDS(10).

2.2.3 socioeconomic risk factors

A study done in Albania to assess the characteristics of TB in the HIV/AIDS patients find that
TB is a common respiratory complication with high mortality rate in HIV/AIDS patients. And
education level is one risk factor for active TB among HIV/AIDS persons. More than 70% of the
patients with tuberculosis in the study population had 0-8years of education, with regard to the
structure of occupations, TB-HIV patients have been predominated in the unemployed and

workers group in this study(19).

Finding from a study done in Nigeria to know the factors associated with Prevalent Tuberculosis
Among Patients Receiving Highly Active Antiretroviral Therapy in Tertiary Hospital reviled that
prevalence of active TB was 7.7% (26/339) among HIV-infected patients who had received
HAART and from those factors independently associated with prevalent TB were living in lower

social class(24).

A study done on Prevalence and associated factors of TB/HIV co-infection among HIV Infected
patients in Amhara region, Ethiopia from a total of 571 HIV positive study participants enrolled.
Being single, patient who did not have their own home are more likely to develop TB in this
study(26).

A study done at Shashemene Referral Hospital in West Arsi, on Prevalence and Factors

Affecting the Development of Active-Th among HIV-Positive Patients from a total of 309 HIV
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infected patient medical records containing required information were reviewed. The most
important associated factor for development of TB in HIV/ AIDS patients in those participants
with secondary School educational level were 3.64 times and tertiary School educational level
4.01 times more likely to develop TB than illiterate in this study(27).

Unmatched case-control study was conducted in Western Ethiopia: on the Determinants of
Tuberculosis Infection among Adult HIV Positives Attending Clinical and identified Being
divorced/widowed, not attending formal education, are risks. And the study concludes that for
most of these determinants interventions can be made at individual and institutional levels,
whereas, factors like education need societal level integrations so more focus on education need

to be given according to this study(9).

A case control study in southwest Ethiopia on the risk factors of active tuberculosis in people
living with HIV/AIDS identify risk among cases and controls using the distal and proximal
determinants and found that from the distal determinants a low level of education, were
identified as independently associated with the development of active tuberculosis in people
living with HIV/AIDS(10).

Finding from a study done on Determinants of Tuberculosis Infection among Adult HIV
Positives Attending Clinical Care in Western Ethiopia indicate that from a total of 357
participants three hundred twenty-seven (91.6%) were urban and find association in the bivariate

analysis between active TB and coming from urban area(9).
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2.3Conceptual frame work

This conceptual framework is adopted from previous literature(10)that has similar topic and little
modificationis made. It helps to identify the distal and proximal risk factors of active TB among
PLHIV who have started ART. It represents set of interrelated concepts that are believed to be
associated with active Tuberculosis in PLHIV. This framework provides guidance for the study.
In the diagram below, arrows indicate of proposed linkages among a set of concepts believed to
be related to active TB among PLHIV. Those factors grouped as proximal they directly affect the
outcome variable were as the distal risks they have a magnifying effect on the proximal risks so

that their effect is indirect to the outcome variable.

(Hc-st factor / proximal: \

Age, sex, history of
asthma, diabetes,
alcohol, Hgh level, CD4
counts, WHO staging,
infection with

helminthes, opportunistic

[ Socioeconomic \ > infection, BMI and
status/distal \isoniazid therapy
determinants: Active
Ownership of a 1 tuberculosis

house, income,
residence, marital

status, occupation, p

and education ( \
\ __/ Environmental factors /

proximal determinants:

Number of rooms/
crowding, waste
disposal, type of house,
presence of separate

kitten, and contact with

QB patient _/

Figure 1: Conceptual frame work of Risk factors of active tuberculosis in people living with
HIV/(10)
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CHAPTER THREE

3. OBJECTIVES OF THE STUDY

3.1 General objective

» To assess the risk factors of active Tuberculosis among People living with HIV on ART follow

up at Harar government hospitals, Ethiopia, 2019.

3.2 Specific objective

e To assess the proximal risk factors of active tuberculosis among People living with HIV

on ART follow upat Harar government hospitals, Ethiopia, 2019.

e To assess the distal risk factors of active tuberculosis among People living with HIV on

ART follow up at Harar government hospitals, Ethiopia, 2019.
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CHAPTER FOUR

4, METHODOLOGY
4.1 Study area

The study was conducted in government hospitals in Harar Ethiopia, 2019. Harar is located 526
km away from the capital, Addis Ababa in the eastern direction. It is one of the most popular
historical towns with a projected total population of 203,438 with M: F=102,369:101,069 (31) in
2010.

4.2 Study design

Institution based unmatched case control study design was conducted to assess risk factors of
active tuberculosis among PLHIV who are on ART follow up. This study design is selected
because it can identify risk factors that leads to development of active TB among PLHIV by
grouping the participants in to cases and controls. Those Study subjects categorized as cases
(PLHIV who have developed active TB infection) and controls (PLHIV with no active TB), data
on the selected variables was collected at a single point in time. The collected data was used to

describe as well as to compare groups.

4.3 Study period

The study period was from March 13/03/2019 to May 15/04/2019 during the routine working
hours of the hospitals.

4.4 Source population

« All People living with HIV who are on ART follow upat Harar, Ethiopia, 2019.

4.5 Study population

« All People living with HIV who areon ART follow up at Harar government hospitals, Ethiopia,

2019.
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4.6 Eligibility Criteria
4.6.1 Inclusion Criteria

For Cases

e People living with HIV who are >18 years of age and started ART treatment for at least 6
months and have follow up at the study site were included in this study.

e Cases are people living with HIV who developed TB after ART initiation and on anti TB
treatment in the last 6 months before data collection.

For controls

e People living with HIV who are >18 years of age and started ART treatment for at least 6
months and have follow up at the study site were included in this study.

e Controls are people living with HIV who did not develop active TB after ART initiation.

4.6.2 Exclusion Criteria

e Those who are severely ill and hospitalized.
e Not confirmed as TB and those with extra pulmonary TBwere excluded from the study.

e Pretested participants.

4.7 Sample size determination and sampling technique
4.7.1 Sample size determination

The sample size is calculated using Epi Info version 7.2.2.6 software first major risk factors are
identified from different studies in most literatures being in WHO clinical stage 111 $ 1V, CD4<
200, Hemoglobin<10, Body Mass Index<18.5(9, 10) are commonly identified risks. SO
considering WHO clinical stage Il & IV as independent predictor and it give as a large sample
size using the parameters proportion of WHO clinical stage I1l and IV among the cases 63.9%
and controls 45.8%(9)5% significance level, power of 80%, a case to control ratio of 1:2 and by
using the two proportion formula. The calculated sample size is 291 by adding 10% non-

response rate the resulting minimum sample size is 321 (107cases and 214 controls).
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Table 1: Sample size calculation to assess risk factors of active tuberculosis among people living
with HIV on ART at Harar government hospitals,2019
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Hemoglobin | 25.9 9.1 8.1 [80% |95% 1:2 195 | 215
<10

WHO stage | 63.9 458 |2.09 |180% |95% |1:2 291 | 321
s v

Body mass | 56.3 25.2 |2.35|80% | 95% 1:2 99 109
index<18.5

CD4< 200 50.6 179 |43 |80% 1:2 83 91

4.7.2 Sampling technique

First, the hospitals were assessed weather they have adequate cases or not and included in the
study to get adequate number of cases. ldentification of cases and controls was done by the
principal investigator through the help of the ART and TB registries. Both cases and controls
were selected randomly at their follow up period using TB and ART registry list. All PLHIV on
ART who fulfilled inclusion criteria were included in the study, with the control to case ratio of

2:1. l.e. for each case two controls.

4.7.3 sampling procedure

In the three government hospitals in Harar a total sample of 321was allocated proportionally to
these three hospitals.

Table 2 sampling procedure to allocate sample size to Harar government hospitals

Selected hospitals cases Controls

Hiwot Fana N= 260 n=55 N= 2000 n=104
Jagula hospital N=170 n= 34 N= 1500 n=78
Police hospital N=90 n=18 N=600 n=32
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4.7.4

Operational definitions

Controls: Are people living with HIV who did not develop active TB and have ART
follow up at Harar government hospitals, Ethiopia, 2019.
Cases: Are people living with HIVV who have developed active TB while on ART follow

up at Harar government hospitals, Ethiopia, 2019.

Active tuberculosis: Refers those individuals who are declared to have pulmonary
tuberculosis clinically or with laboratorial confirmation, the diagnosis is made by the
physician, Smear positive pulmonary tuberculosis (PTB) diagnosed if one sputum smear
examination positive for Acid Fast Bacilli (AFB) by direct microscopy. And smear
negative pulmonary tuberculosis (PTB) diagnosed if at least two sputum specimens
negative for AFB and radio graphical abnormalities were consistent with active
tuberculosis and decision by a clinician to treat with a full course of anti-tuberculosis
chemotherapy.

Body mass index: it is one definition of malnutrition and shows the nutritional status of
an individual obtained by dividing weight of an individual with height square and
classified as less than 18.5 kg/m2 indicate that there is nutritional problem and greater
than 18.5 Kg/m2 indicate no nutritional problem.

Hemoglobin level: it is measured labratoricaly and classified based on WHO
classification <10g/dl, 10-12.5¢/dl, > 12.5g/dlI.

Baseline WHO Staging: HIV staging by WHO that is obtained at the time of ART
initiation.

Diabetes: those individuals who are declared to have diabetes mellitus after diagnosed by
the physician labratoricaly and started treatment.

Asthma: those individuals who are declared to have bronchial asthma after diagnosed
by the physician.

Crowding index: is obtained by dividing the number of individuals living in the house
with the number of rooms that the house have and classified as index < 1, 1-2, > 2.

ART center: Refers to a clinical center in which antiretroviral treatment for PLHIV is

given.
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o Distal risk factors: Refers for those factors such as socio-economic status that contribute
to the development of TB indirectly and this factors have amplifying effect they can
affect many different sets of proximal causes.

e Proximate risk factors: Refers for those factors that increase exposure to the infectious
agent and act directly to cause the diseases.

e Host factors: Are those proximal factors that are directly related to the person health

who is under the study.

e Environmental factors: Are proximal factors that are outside of the study participant’s
body.

4.8 Variables

4.8.1 Dependent Variable

« Active tuberculosis among PLHIV

4.8.2 Independent Variables

Proximal factors are two types

1, Host factor:Are Age, sex, history of asthma, diabetes, alcohol, hemoglobin, CD4 counts,
WHO staging, infection with helminthes, and BMI

2, Environmental factors: consisted of factors like contact history with a TB patient in the
family, type of wall of a house, presence of a separate kitchen, availability of a waste disposal
system, and finally crowding in the house.

Distal factors: The distal factors are socioeconomic status containing information concerning

residence, ownership of a house, marital status, educational status, employment and monthly

income.
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4.9 Data collection tool and procedure

4.9.1 Data collection instrument

Interviewer administered, pre-tested, validated, standardized questionnaire that were used in
local researches was used(10). The instrument comprised fourparts: Part one is Host related
proximal factors, Part two is environment related proximal factors, Part three is socioeconomic

status which is distal factors, Part four is patient document review under host related factors.

4.9.2 Pre-test

The questionnaire was pre-tested on 16 HIV patients on follow up visit in Hiwot Fana hospital at
Harar to assure quality of translation to Amharic and necessary correction and amendments were

made.

4.9.3 Data quality Assurance

To assure data quality, training, and orientation was given for the data collectors by the principal
investigator. Additionally, on each data collection day, the collected data were reviewed and
checked for its completeness by principal investigator and appropriate design and sampling

procedures was applied. Moreover, the exclusion criteria were considered.

4.9.4 Data processing and analysis

The entire returned questioners were checked for completeness and clarity, cleaned manually,
coded and entered in to Epi data 3.1 and exported to SPSS version 24 statistical packages for
further analysis and cleaned, edited and analyzed by the principal investigator. Frequencies and
proportions were used to describe the study population in relation to relevant variables. Bivariate
analysis was performed to examine the effect of each variable of interest on the risk of TB.
Crude odds ratios and their 95% confidence intervals (CIs) were estimated using binary logistic
regression, with TB as an outcome. To identify confounding factors and to measure the
independent effects of each exposure variable on occurrence of tuberculosis, a multivariate
logistic regression model was used with the variables having a p-value, < 0.25 in the bivariate
analysis.To decidewhether the model adequately describes the data, theHosmer Lemeshow test
which indicates a poor fit if thesignificance value (p) is less than 0.05 and good fit greater

than0.05. Here, in this study the model adequately fits the data since p-valueis 0.71.
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4.9.5 Ethical consideration

Formal letter wasbeing obtained from Research Ethics Committee of Addis Ababa University
Collage of Health Science School of Nursing and Midwifery and it wasbeing submitted to the
selected government hospitals Hararin order to obtain formal ethical clearance. Participation was
voluntary and information was collected by the staff members working in the unit anonymously
after obtaining written consent from each respondent by assuring confidentiality throughout the
data collection period. In order to maintain confidentiality, the participants were assured that the
obtained information would not made available to anyone who was not directly involved in the

study and their names was not written on the questionnaire they interviewed.

4.9.6 Dissemination of the result

Finally, the findings of the study will be presented to Addis Ababa University, College of Health
Science School of Nursing and Midwifery as partial fulfillment of Master’s degree in Adult
Health Nursing and will be communicated to HararGovernmentHospitals. The findings will also
be presented in different seminars, meetings, and workshops as well as further effort will be
made to publish the findings on peer reviewed journal. Hard and soft copies will be made
available in the library of AAU, for graduate students as well as for other researchers and

readers.
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CHAPTER FIVE

5. RESULT

5.1 Proximal characteristics of study participants

Of 321 participants selected, three hundred one study subjects responded one hundred one
(94.4%) cases and two hundred (93.5%) controls with over all response rates of 93.8%. From
this 201 (66.8%) females and 100(33.2%) were males respectively.

The mean age of participants was 38.95 so the number of participants below the mean age were
138 and 163 above the mean; were as median for age was 40.00,Standard deviation
(SD=%10.34)more proportions of case and control patients were in the age group of 38 and
above. Also in this study there were more females than males, two hundred one (66.8%) from
this sixty-nine (22.9%) of cases were females.

History of asthma among controls accounts twenty (6.6%) and cases thirty (10.0%) also
fourteen(4.7%)of controls and twelve(4.0%) Of cases are with history of diabetes mellitus.
Thirty-three (11.0%) of cases and nineteen(6.3%) controls have previous history of smoking
cigar rate, also those that had never use alcohol were 206 (68.5%) so majority of participants in

this study had never used alcohol.

Majority of controlsor one hundred seventy-seven (58.8%) are in the WHO clinical stage 1 & 2
were as the cases 51 (16.9%) were in WHO clinical stage 3 and 4 at the time ART initiation also
out of 200 controls all the two hundred (66.4%) and all 101 of the cases (33.6%) had taken
isoniazid preventive therapy at the time ART initiation. Of the total two hundred controls one
hundred fourth five (48.2%) had CD4 count >499 but onlyforty-one(13.6%) of cases had CD4
>499. More than half of the cases (21.6%) had BMI < 18.5Kg/m? and only seventeen (5.6%) of
the controls had BMI <18.5Kg/m? . Majority of controls and cases had a hemoglobin level of
>12.5, two hundred seven (68.7%) and only twenty-two (7.3%) Of controls had <10, were as

more cases than controls had < 10 of hemoglobin, twenty-six (8.6%).

Thirty-seven (12.3%) cases have history of infection with helminths and thirty-three (11.0%) Of

controls have history of infection with helminths so more cases had helminths infection than
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controls. presence of opportunistic infection other than tuberculosis were seen among controls,
seventy- four (24.6%) and cases sixty-two (20.6%).Crowding index was calculated by dividing
number of people living in the house with number of rooms and find that most of cases and
controls were between 1-2 index,one hundred fifty (49. 9%).Majority of controls does not have
contact with TB patient, one hundred ninety (63.1%) but, twenty-seven (9.0%) cases have

history of contact.

From the controls one hundred twenty-four (41%) and seventy-one (23.6%) of caseshave a waste
disposal system, when we see the composition of the wall among controls one hundred nineteen
(39.5%) and sixty-eight (22.6%) cases had wall made of mud & wood. IN addition to this sixty-
five of controls (21.6%) and thirty-seven (12.3%) of cases does not have a kitchen separated

from the main house.

Table 3. proximal characteristics of study participants in Harar,2019

Independent Case f (%) Control f (%)
variables
Age 18-35 38 12.6 36 12.0
>=36 63 20.9 164 54.5
Sex Male 32 10.6 68 22.6
female 69 22.9 132 43.9
History of bronchial Yes 30 10.0 20 6.6
asthma No 71 23.6 180 59.8
History of Diabetes Yes 12 4.0 14 4.7
mellitus No 89 29.6 186 61.8
History of smoking cigar ~ Never 68 22.6 181 60.1
rate previously 33 11.0 19 6.3
History of drink alcohol Never 64 21.3 142 47.2
previously 37 12.3 58 19.3
CD4 count 1.00 60 19.9 55 18.3
2.00 41 13.6 145 48.2
Body mass index <185 36 12.0 17 5.6
(Kg/m?) >=18.5 65 216 183 60.8
Hemoglobin level <10 26 8.6 22 7.3
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10-12.49 18 6.0 28 9.3

>12.5 57 18.9 150 49.8
Base line WHO Stage Stage 1 & 2 50 16.6 177 58.8
stage 3 & 4 51 16.9 23 7.6
infection with Yes 37 12.3 33 11.0
helminthes No 64 21.3 167 55.5
opportunistic infection Yes 62 20.6 74 24.6
No 39 13.0 126 41.9
Is the Kitchen separated  Yes 64 21.3 135 44.9
No 37 12.3 65 21.6
Known TB patient in Yes 27 9.0 10 3.3
No 74 6 190 63.1
Crowding index <1 23 7.6 84 27.9
1-2 64 21.3 86 28.6
>2 14 4.7 30 10.0
Waste disposal Yes 71 23.6 124 41.2
No 30 10.0 76 25.2
Wall of the house Mud & wood 68 22.6 119 39.5
Cement & stone 33 11.0 81 26.9

5.2 Distal characteristics of study participants

From the distal determinants one is income so one hundred forty-six (48.5%) of controls in this
study have >1600 Birr on a monthly base were as sixty (19.9%) of cases income was >1600.0ne
hundred thirty-seven of patients were married from this more controls are married than cases
(97(32.2%),40(13.3%)) also the majority of participants were urban dwellers. IN addition to this
majority of controls own a house, one hundred sixty-five (54.5%) and forty-nine (16.3) of the
cases have their own house. The result on educational status showed a large proportion of
participants 83(27%) attended secondary education followed by attend primary which accounts
seventy-seven (25.5%). Regarding the occupation of respondents, majority were unemployed
that accounts one hundred ninety-two (63.8%) and one hundred nine (36.3%) respectively.
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Table 4. Distal characteristics of study participants in Harar, 2019.

Independent variable Casef (%) Control f (%)
Marital status Married 40 13.3 97 322
Single 38 12.6 52 17.3
Widowed 14 4.7 25 8.3
divorced / separated 9 3.0 26 8.6
Educational status No formal education 46 15.3 32 10.6
primary education 20 6.6 57 18.9
secondary education 19 6.3 64 21.3
Tertiary education 16 5.3 47 15.6
Occupation Employed 36 12.0 73 24.3
Unemployed 65 21.6 127 42.2
Income < 1600 41 13.6 54 17.9
>1600 60 19.9 146 48.5
Owner ship of house Yes 49 16.3 165 54.5
No 52 17.3 35 11.6
Residency Urban 76 25.2 186 61.8
Rural 25 8.3 14 4.7

5.3 proximal factors associated with Tuberculosis

The bivariate analysis showed that age group has association with the occurrence of tuberculosis
and those participants whose age is 18-35 are 2.75 times at risk (COR=2.75 (1.60-4.72). Even
though there are more males in the case group than females sex is not associated with
tuberculosis COR=1.11 (0.66-1.85). Those Patients with history of asthma were at higher risk to
develop TB (COR= 3.08 (2.03-7.13)), also patient with known history of diabetes mellitus are
1.79 times at risk (COR=1.79(2.03-7.13). Alcohol use does not associate with TB (COR=1.42
(0.85-2.35) but, smokers are 4.62 times at risk than those who never smoke (COR=4.62(2.46-
8.68).

28



Those participants who lived with a known TB patient were 6.93 times at risk (COR=6.93 (3.20-
15.03), were as a separate kitchen does not associate with tuberculosis (COR=1.20 (0.73-
1.98)and Crowding index as well, either those with <1(COR= 0.58(0.27-1.29) index or 1-2,
(COR=1.58 (0.78-3.25). In addition, wall of house is made (COR= 1.40 (0.85-2.32), and waste
disposal system(COR=0.69 (0.41-1.15) were not associated with occurrence of TB.

Most of host related factors are associated with TB those patients with history of opportunistic
infection were 2.71 times at risk (COR=2.71 (1.65-4.43), and patients with history of helminths
infection are 2.93times at risk (COR=2.93(1.69-5.07) than those with no history. Cases are more
likely to have BMI <18.5Kg/m? (COR=5.962 (3.136-11.335), CD4 200-499 (COR= 3.858
(2.331-6.387),) also those with hemoglobin level of < 10 are 3.11 times at risk (COR= 3.11
(1.63-5.93), but no association between Hgb level of 10-12.49g/dl (COR=1.69 (0.869-3.293)
with tuberculosis. Majority of cases and controls were in WHO stage 3 & 4 at baseline but
baseline WHO staging was not associated with tuberculosis in this study (COR=0.82(1.06-0.68).

Table 5. Proximal Factors associated with active tuberculosis, Harar, Ethiopia 2019

Independent variables Case (%) Control f(%) COR 95% CI P-Value
Sex Male 32 68 1.11 (0.66-1.85)  0.687
Female 69 132
Age 18-35 38(12.6) 36(12.0) 2.75(1.60-4.72)  0.000*
> 36 63(20.9) 164(54.5) 1
History of DM Yes 12(4.0) 14(4.7) 1.79 (2.03-7.13)  0.159*
No 89(29.6) 186(61.8) 1
History of smoking ~ Never 68(22.6) 181(60.1) 1
Previously 33(11.0) 19(6.3) 4.62 (2,46-8.68)  0.000*
History of alcohol use Never 64(21.3) 142(47.2) 1
Previously 37(12.3) 58(19.3) 1.42 (0.85-2.35)  0.179
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TB patient in the

family

CD4 count

Base line WHO stage

Wall of the house

Kitchen separated

Helminths infection

Hemoglobin (g/dl)

Yes

No

200-499
>500
Stage 1 & 2

Stage 3 & 4

Mud and wood
Stone and cement
Yes

No

Yes

No

<10
10-12.49

>12.5

Opportunistic infection Yes

Body mass index

(Kg/m?)

History of Asthma

Waste disposal

No

<185

>18.5

Yes

No

Yes

No

27(9.0)

74(24.6)

60(19.6)
41(13.6)
33(11.0)

68(22.6)

68(22.6)
33(11.0)
64(21.3)

37(12.3)

37(12.3)

64(21.3)

26(8.6)
18(6.0)
57(18.9)
62(20.6)

39(13.0)

36(12.0)

65(21.6)

30(10.0)
71(23.6)
71(23.6)

30(10.0)

30

10(3.3)

190 (63.1)

183(60.8)
145(48.2)
68(22.6)

132(43.9)

119(39.5)
81(269)
135(44)

65(21)

33(11.0)

167(55.5)

22(7.3)
28(9.3)
150(49.8)
74(24.6)

126(41.9)

17(5.6)

183(60.8)

20(6.6)
180(59.8)
124(41.2%)

76(25.2%)

6.93 (3.20-15.03)

1

3.86 (2.33-6.39)
1
1

0.82(1.06-0.68)

1.40 (0.85-2.32)
1
1

1.20 (0.73-1.98)

1

2.93 (1.69-5.07)

3.11(1.63-5.93)
1.69 (0.87-3.29)
1

2.71(1.65-4.43)

5.96(3.14-11.34)

1

3.80(2.03-7.13)
1
1

0.69(0.41-1.15)

0.000*

0.000*

0.818

0.187

0.475

0.000*

0.001*

0.122*

0.000*

0.000*

0.000*

0.156



Crowding index 1 23(7.6%) 84(27.9%)
1-2 64(21.3%) 86(28.6%)

>2 14(4.7%) 30(10.0%)

0.59(0.27-1.29)
1.60(0.78-3.25)

1

0.183

0.199

Key: COR (Crude Odds Ratio)
*there is association if p-value <0.25
1(reference category)

5.4 Distal factors associated with tuberculosis

From the distal determinants residency is associated with active TB, patient who came from

urban were 4.37 times higher risk (COR=4.37 (2.16-8.86), marital status as well those who were
single are 1.77 times at risk (COR= (1.77 (1.02-3.09), but being divorced/separated, (COR=0.84
(0.36-1.95) and widowed 1.36 (0.64-2.88)were not associated with tuberculosis. Educational

status is also another distal determinant that is associated with TB those who did not have

formal educationwere 4.22 times at risk (COR=4.22 (2.05-8.17) but attending primary education
(COR=1.03(0.48-2.21), secondary and above (COR= 0.87 (0.41-1.87) were not associated with

tuberculosis.

Income is associated with tuberculosis those participants with monthly income <1600 were 1.85
times at risk (COR= 1.85 (1.12-3.06), but factors like occupation (COR= 1.08 (0.63-1.71) and
ownership of a house (COR=0.91 (0.54-1.50) were not associated with tuberculosis.
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Table 6. Distal factors associated with active tuberculosis, Harar Ethiopia 2019

Independent Case f Control f COR95% CI P-Value

predictors (%) (%)

Marital status Married 40(13.3) 97(32.2) 1
Single 38(12.6) 52(17.3) 1.77 (1.015-3.09) 0.004*
Widowed 14(4.7) 25(8.3) 1.36 (0.64-2.88) 0.424
Divorced/separated 9(3.0) 26(8.6) 0.84 (0.36-1.95) 0.684

Educational status No formal Education 46(15.3) 32(10.6) 4.22 (2.05-8.17) 0.000*
Primary education 20(6.6) 57(18.9) 1.03(0.48-2.21) 0.983
Secondary education  19(6.6) 64(21.3) 0.87(0.41-1.87) 0.726
Tertiary education 16(5.3) 47(15.6) 1

Ownership of Yes 32(10.6) 68(22.6)  0.91 (0.54-1.50) 0.687

house No 69(22.9) 132(42.9) 1

Occupation Employed 36(120) 73(24.3) 1.08 (0.63-1.71) 0.888
unemployed 36(120) 127(42.2) 1

Income <1600 41(13.6) 54(17.9) 1.848(1.115-3.062) 0.017*
= 1600 60(19.9) 146(48.5) 1

Residency Urban 76(25.2) 186(61.8) 4.370(2.156 8.859) 0.000*
Rural 25(8.3) 14(4.7) 1

Key: COR (Crude Odds Ratio)
*there is association if p-value <0.25
1(reference category)
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5.5Multivariable analysis: factors independently associated with active
tuberculosis

To identify independent factors for the developing of active tuberculosis, a multivariable logistic
regression model was done with the variables having a p-value, < 0.25 in the bivariate analysis.
So, some variables remained independent predictors for the occurrence of TB after controlling

the other factors from this factors:

Marital status is one of the independent risk, from the distal determinants those who were single
are 4.47 times at risk (AOR=4.47;95%C]I:(1.04-19.27) than married ones. Educational status is
also identified as an independent risk those who did not attend formal education were 3.78 times
at risk (AOR=3.78; 95% CI (1.29-18.84) than those who have attended tertiary and above.

The others host related proximal factors identified as independent risks was BMI < 18.5Kg/m?
are6.11 times at higher risk (AOR=6.11; 95%CI:2.71-18.84) than those with BMI > 18.5Kg/m? ,
also those with CD4 cell count 200-499 are7.15 times higher risk (AOR=7.15 95%CI:2.28-
16.36) than those with CD4 >18.5. Smoking is also another independent risk, those participants
with previous history of smoking are 7.75 times at risk than those who never smoke (AOR=
7.75; 95% Cl:2.27-26.50).

But, factors like age, history of asthma, diabetes, alcohol use, hemoglobin level, helminths
infection, opportunistic infection, crowding index, income and contact with known tuberculosis

patient loss their statistical significance in the multivariate analysis.
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Table 7. Factors independently associated with active tuberculosis, Harar Ethiopia 2019

Variable Controlf Casef COR 95% CI AOR 95% ClI P-Value
Marital status

Married 97 40 1 1

Single 52 38 1.77 (1.02-3.09) 4.47 (1.04-19.27) 0.044**
Widowed 25 14 1.36 (0.64-2.88) 1.38 (0.28-6.74) 0.688
separated/Divorced 26 9 0.84 (0.36-1.95) 1.02 (0.28-3.80) 0.972
Educational status

No formal Education 32 46 4.22 (2.045-8.17) 3.78 (1.29-18.84) 0.016**
Primary education 57 20 1.03 (0.48-2.21) 0.51 (0.14-1.85) 0.307
Secondary education 64 19 0.87 (0.41-1.87) 1.79 (0.54-5.98) 0.344
Tertiary education 47 16 1 1

BMI (Kg/m?)

<18,5 17 36 5.96 (3.14-11.34) 6.11 (2.28-16.36) 0.000**
218.5 183 65 1 1

CD4

200-499 183 36 6.93 (3.20-15.03) 7.15 (2.71-18.84) 0.000**
= 500 145 65 1 1

History of smoking

Never 181 68 1 1

Previously 19 33 4.62 (2.46-8.68) 7.75 (2.27-26.50) 0.001**

Key: ** Statistically significant if

p-value < 0.05, AOR (Adjusted odds ratio), 1(reference category)
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CHAPTER SIX

6. DISCUSSION
This case-control study has identified several determinant factors that are grouped as proximal

and distal for the occurrence of TB among people living with HIV enrolled on ART in Harar.
Most of the host related proximal factors are risks for the occurrence of active TB among people
living with HIV.

From the distal determinants marital status (Being single) is identified as an independent risk for
TB those who are single are 4.47 times at risk than married this result is consistent with other
reports from Ambhara region(26) found that marital status as an independent risk those who are
single were 2.17 times at risk so based on this knowledge those individuals who are unmarried
(single) are younger than married persons and may have unstable life or move from one place to

another in search of jobs that they can have different sexual partner.

Also this study has identified being divorced/ separated, widowed, were not associated with
tuberculosis, which contrasts with finding from Western Ethiopia (9)that states being married
had a protective effect over TB and those who are divorced/ separated are 3.02 times at risk and
conclude that TB is one cause for marriage disruption this difference could be due to small
number of divorced/ separated participants in both cases and control group of this study.

Many studies have identified educational status as one independent risk for TB which is similar
with this study finding that those participants who did not have formal education were 3.78 times
at risk and the majority of participants who have developed active TB did not have formal
education in this study, this finding is in line with previous studies from inside the country;
western Ethiopia (9),South West Ethiopia(10) and an Albanian study from Europe (19). So from
this a conclusion is made that most of individuals who did not have a formal education are not
aware of the disease process and failed to take precautionary measures than the educated once

this could be the one reason why those who had no formal education are at risk.

In contrast to this, finding from West Arsi (27) states that those who attend primary and above
are at higher risk (AOR=4.01) than illiterates, this could be due to a methodologic difference
between this two studies.
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Studies on risk factors of TB on HIV had identified BMI less than 18.5Kg/m? as an independent
risk factor which is similar with finding in this study; those participants with BMI < 18.5Kg/m?
are 6.11 times at risk also Northeast Ethiopian(30),Western Ethiopia(9)findingssuggests that low
body mass index which explains undernutrition is significantly associatedwith TB infection.
Based on this knowledge low body mass index which is proxy of malnutrition mightbe due to
loss of appetite or reduced intake due to anorexia, oral and esophageal candidiasis with painful
swallowing (odynophagia) and increased losses of iron and zinc from the gastrointestinal tract,
and also urinary losses of vitamin A, in addition to this malabsorption of fat and carbohydrates
are common early at ART initiation so this all abnormalities fail to overcome the bodies
increased need which leads to HIV wasting syndrome or progression to AIDS stage of the
disease(32). That is characterized by immune suppression, morbidity, and mortality through
activation of latent tuberculosis to active TB disease which makes tuberculosis the most common

cause of death in people living with HIV and HIV disease can worsen nutritional status.

Congruent findings have been reported in-country and outside of the country that CD4 count is
an independent risk for TB those patients with CD4 200-499 are 7.15 times at risk, studies from
Albania, South Africa, West Arsi, Arba Minch, West Ethiopia and southwest(7, 10, 19, 20, 27,
29)studies have used patients’ CD4 cell counts to assess immune suppression and found that a
lower CD4 cellshows how much damage has been done to your immune system.HIV virus
targets CD4 cells and a low CD4 count (less than 500)indicate that the patient are at higher risk
to opportunistic infection(33) ,one of the most common opportunistic infection in people living
with HIV is tuberculosis. IN addition to this weakness in the immune system can activate the

progression of latent tuberculosis to active TB disease.

Individuals who involve themselves in smoking are at risk to TB. Since HIV infected smokers
have higher respiratory symptoms, when compared to non-smokers which is concluded in most
literatures inside and outside the country (15, 19, 20, 26, 29) based on this previous studies and
finding of this study, which is those participants who had previous history of smoking are 7.75
times at risk than who never smoke and justify that smoking can increase the risk of contracting
TB since it can reduce the immune response and smokers are with respiratory complication &
symptoms than nonsmokers also there is a high risky behavior among them.IN addition to this

science suggests that when mycobacterium tuberculosis enters the lung the first line defense is by
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macrophages that engulf and break it down, preventing TB infection but this macrophages will
be clogged up with smoke particles so that they could not respond to infection (defective
macrophages)(34). Due to this those who had previous history of smoking are at higher risk in

contracting active TB disease.

But according to a case control studies in Addis Ababa(7), Western Ethiopia (9) and
southwestern Ethiopia (10), smoking was not associated with active TB This could be due to the
high prevalence of smokers in our study population. There could also be a social desirability bias

whereby smokers denied their smoking status in this previous studies.
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Strength and Limitation of the study
Strengths of the study

e Use validated structured standardized questionnaire
e High response rate

e similar studies are conducted in the area but it is the first to be done in the study area
since it is with high prevalence, it can contribute a lot as a literature for future studies.

Limitations of the study

e Because of the nature of the study design, and data collection approaches, social
desirability bias is unavoidable.

e Secondly, recall bias is expected since some of the variables were asked retrospectively.
Conclusion
This study had identified marital status, educational status,smoking, BMI < 18.5, CD4,as
independent factors from this most of factors associated with TB infection on HIV are host
related So, health workers should becautious when a patient has lower CD4 counts, and BMI at
the initiation of ART this factors can be prevented by having adequate nutritional intake, regular
monitoring ad evaluating side effects. Furthermore, the hospitals should open TB/HIVco-

infection units independent of tuberculosis and ART clinics.

Recommendation
For the hospitals

e The hospital administration should stress on educating clients more during follow up
periods about the risk factors of active tuberculosis.

e The hospitals should prepare training and educational materials on nutritional care and
support for people living with HIV.

e Hospitals should develop guideline for food aid practices.

e Hospitals Should open TB/HIV co-infection units.

e Risk factors of active TB Should be incorporated in the health education program of the
hospital.

For health care professionals
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e They should educate patients individually about how the patients prevent occurrence of
TB.
For the patients
e Patients should adhere to all TB/ HIV educations provided by health care providers.
e Patients should continue to update their knowledge and follow their health status.
For future researchers
e Future researchers should be conduct since there is inconsistency of results among

research’s conducted in different regions of Ethiopia.
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ANNEXES
Annex I: Training manual

Tile:Risk factors of active tuberculosis among people living with HIV who are on art follow upat
Harar Government Hospitals, Ethiopia, 2019.

Introductions: This training manual has helped the data collectors and supervisors the research
team to be familiar with words and sentences used in the questionnaire and to know the Purpose
of the study, the method of data collection, confidentiality of participant’s information, how to
solve problems encountered during data collection, contents of the questionnaires. It also helped

on how to perform supervision and how to control data quality.

Objectives of the research: To assess risk factors of active tuberculosis among people living
with HIV who are on ART follow up at Harar Government Hospitals, Ethiopia, 2019.

Purpose of the training:

» To familiarize the data collectors & supervisors with unfamiliar words and sentences used in
the questionnaires.

» To adopt data collectors & supervisors with techniques to be followed in data collection and
supervision procedures

» To enable data collectors& supervisors in resolving problems that occurs during data
collection.

Methods of training: Discussion of data collection tool

Responsibility of research team members:

Principal investigator: control the overall activities of the study

Supervisors: monitor for the correctness of data collection at data collection places

. Monitor for consistency and completeness of data at data collection places
. Monitor for availability of necessary supplies for the Data collection
. Ensure data quality at place of data collection

Data collectors:
. Handle necessary supplies to perform the study

. Perform the Data collection
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Communicate with supervisors and principal investigator for solving problems which are
beyond their capacity.

Training program for data collectors and supervisors
Total time taken for training will be only one day

Table 8. training manual for data collectors

Time (local tome) Activities

2:30-4:00AM Well come, objectives, training over view

4:00-4:15AM Tea break

4:15-6:00AM Over view of survey methodology ,key aspects of survey
methodology ,role and responsibilities of personnel’s

6:00-7:00 AM Lunch

7:00-8:30AM Data collection procedure ,preparation for data collection,

procedure of data collection, solving problems faced
during data collection, what to do at the end of data

collection

8:30AM-845AM Tea break
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ANNEX II: Subject Information Sheet (English version)

Hello. My name is ----------------------- and | am data collector of the study conducted by Lidya
Zerihun who is master’s student at Addis Ababa university school of aliened health science and
she is conducting this research forpartial fulfillment of Master’s degree in adult health nursing.
We appreciate your participation in this study and The information you will tell us will be
important for us to know the risk factors of active tuberculosis among PLHIV and to prevent
those risk factors to perform the appropriate intervention that help as to reduce mortality and
morbidity related to TB among PLHIV. This questionnaire doesn’t take more than 20-30 minute
to complete.

Name of advisors 1. Dr. Erdaw Teachable 2. Mr. Tadesse Bedada (Ph.D. fellow)

Name of the organization: Addis Ababa University, College of Health Sciences, School of
Nursing and Midwifery.

Name of the Sponsor: Addis Ababa University

Title of the Research Project: Risk factors of active tuberculosis among People living with HIV
who are on ART follow up at Harar Government Hospitals, Ethiopia, 2019.

Introduction: Information sheet, consent and assent form will be prepared for PLHIV who are
visiting ART center atHarar Government Hospitals, Ethiopia, 2019who will be volunteer to
participate in this research project.

Purpose: To assess the risk factors of active Tuberculosis among People living with HIV on
ART at HararGovernment Hospitals, Ethiopia, 2019.The information that you will tell us are
very important for not only the successful accomplishment of the study but also for producing
relevant information which will help in improving the provision of service for PLHIV which
focused on giving care to all PLHIV who are at risk and | will provide research results to
concerned body for intervention.

Procedure: In order to achieve the above objective, information which is necessary for the
study will be taken from PLHIV who are on ART follow up from those who have HIV with no
active tuberculosis and those PLHIV develop active TB. Responses will be completely

confidential.

Risk: We hope you will participate in the study for the sake of the Benefit of the research result

we are sure there is no risk in participating in this research project.

44



Benefits: there may not be direct benefit to you but your Participation is necessary for us in
assessment of the risk factors of active Tuberculosis among People living with HIV on ART
follow up which will help to improve the service delivered to patients who are on ART follow up
and You will not be provided any incentive or payment to take part in this project.

Alternative Procedures You may choose not to participate in this study and it will not affect

the health care that will be provided to you.

Confidentiality: The information collected from this research project will be kept confidential
and all records and other information obtained will be kept strictly confidential and your
protected health information will not be used without permission. All data collection tools will
be identified by number or otherwise coded to protect any information that could be used to
identify you.

Number of Participants: 321 people living with HIV age > 18 years with case to control ratio
of 1:2

Voluntary Participation: It is up to you to decide whether to takes part in this study or refusal
to participate. Research has no penalty or loss of benefits to which you otherwise entitled. This
will not affect your relationship with the investigators. If you are voluntary to give information

for the study, you can show your willingness by saying “yes”.

1. If yes, proceed to the next page 2. If no, thank you, and skip to the next participant
Name of data collector Signature of interviewer: ------- Date: ---------- [-------- /---
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If you have questions, complaints or concerns about this study, you can contact the principal
investigator.

Address of the principal investigator:

Lidya Zerihun Cell Phone; +251912767670

Email address:lidyazerihun76@gmail.com.

IRBEthics Review Board: Department of nursing and midwifery, phone 251-157116.
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Annex IlI: Consent form (English version)

In undersigning this document, | am giving my consent to participate in the study entitled as
“Risk factors of active tuberculosis among People living with HIV who are on ART at Harar
Government Hospitals, Ethiopia, 2019” | have been informed that the purpose of this study is to
assess risk factors of active tuberculosis among People living with HIV who are on ART follow
up at Harar Government Hospitals, Ethiopia, 2019.

| have Understood that participation in this study is entirely voluntarily. 1 have been told that my
answers to the questions will not be given to anyone else and no reports of this study ever
identify me in anyway. | have also been informed that my participation or non-participation or
my refusal to answer questions will have no effect on me. | understood that participation in this
study does not involve risks. | understood that Lidya Zerihun is the contact person if | have
questions about the study or about my rights as a study participant.

Respondent’ s signature

Interviewer

Name Signature Date
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ANNEX IV: Questionnaires (English Version)

ADDIS ABABA UNIVERSITY COLLAGE OF HEALTH SCIENCE
SCHOOL OF NURSING AND MIDWIFERY
POST GRADUATE STUDY

Questionnaire ID NO---------------

Direction for Data Collectors: Put (\) mark on the boxes in front of options provided.

This questionnaire is designed to assess risk factors of active tuberculosis among People living
with HIV who are on ART follow up at Harar Government Hospitals, Ethiopia, 2019

Part I- Host related proximal risk factors

S/No. Question Response
01 Howoldareyou? | ... years
02 Sex? 1, male
2, female
03 Do you have history of Bronchial Asthma? | 1, Yes
2, No
04 Do you have history of Diabetes mellitus? 1, Yes
2, No
05 Do you have history of smoking cigar rate? | 1, Never
2, Previously
3, Currently
06 Do you have history of drinking alcohol? 1, Never
2, Previously
3, Currently
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Part Il Environmental related proximal risk factors

S.No | Questions Response
11 Residency? 1, Urban
2, Rural
12 How many number of rooms does your houSe | ...cceeeveenenecnennnn
have?
13 How many number of families livinginthe | .cceieiniieeneenenes
house?
14 Do you have a waste disposal system? 1, Yes
2, No
15 From what the Wall and floor of your hOUSE iS | .eveereeneineneenennennne
made?
16 Is the kitchen separated from the main house? | 1, Yes
2, No
17 Is there a known TB patient in the family? 1, Yes
2, No
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Part 111-Socioeconomic status or distal risk factors

S.No

Questions

Response

21

Do you have your own house to live?

22

What is your Marital status?

1, Married
2, Single

3, Divorced
4, Widowed
5, Separated

23

What is your Educational status?

1, illiterate

2, Read and write

3, Attend Primary (1-8)

4, Attend Secondary school (9-12)
5, College and above

24

What is your occupation?

1, House wife

2, Merchant

3, Government employee

4, Private employee

5, Daily laborer

6, Others (Specify------------------

25

How much is your Monthly income in

Ethiopian Birr?
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Part IVV-Medical record review from host related factors

S.No | Questions Findings
31 Hemoglobin (g/dl) | e Base line
32 CD4 lymphocyte count | Base line
33 WHO clinical staging | e, Base line
34 WeightinkG | Base line
and height current | L

35 Isoniazid preventive therapy 1, Yes

2, No
36 Infection with helminths 1, Yes

2, No
37 Presence of opportunistic infection 1, Yes

2, No

Thank you for your participation.
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Annex V: Information sheet (Amharic Version)

PTG EAMPALITITTINE LS

0A%N0ANNRLACAAEMTAL TADALECICA. TTIAGTLEP R4S TI°VC T
NEAYLVLI L P avCHINC

h7L9°T hLS/PA?

/7%, ANAAD-i NASND AN RLACAET MG AgTN hAE:
1ICATIS TLLEPLEL TIPVCT NEACAPELT MG 925 oot eoINvHet &4
tavdd A+ APTTO. ASL HEUT TSTH Paol8 ANAN, 75 ACAINAUT (9T
NVLC NTLTTCHavlme ooyl PAT AT @-0ThaThlil, 240 2C 17154
ALTF AL NATLANT®: P1PCA NNF AIAE V53 PT7 AaoAP T NT1TGT AL 17
ACAY° CAPELLT MG AmANP ICNTT U-ATE 8947 MhdA A%199AF  LurT TG+
FNLEATHPTI° (Y TGTF 00T LALTT FATE ASLTPAT ACOAPI° 09117477
avlBP1PCA [ ERNChAT 0TI hNRLN IC 07154 OAPTF AL avh( AS OH.U-
I°N'LE T CTLovMALIPT WG LW N1 T NovA T HIN®7 AP N1
ATTLE s T169° N19CA ATALN. 1840 IOC 017194 APT TLh0t vavd® KS
T Aot £LASA PS9° LUTE oom@P ATIMS+P h 20 Adh 30 L&P 2T
f0AM  LH A L4597

PATINS NF™-L | C ACS®- TTOA |, AS At F-20 085 (has & / C )

PECE+E NF°:-h80 AN RLICAAT ¢S AL DAET PICNTT AS APAS 1CAHT
TIPUCT FE PICATD AS APAE ICATD TI°VCT A,

PR.24 O9°- ASN AN RLACHL:

PTSTHS 9°C9°C Chn:- N 2019 viLC @onT 0L oo yiv PO SaeTFo-nT
NATALN. 01840 2C N71.94% APT AS Nkt ALLA hA“Lanto- P1¢CA Nnd-
nAIAE UL
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oo P:- LV PavlB  @LPT AG PLPE PO PHHLO®.  9A°T:- LV TG
eHH2Em N 2019 NULC @.0T 09U Cov 3t POTHATOONT haTaln 0840
IC N91.9¢ APT aS 0k TA ALL2A ALt C1PCA N AN U3 DT

ACOAL 047477 ovlB AHY TS Ot NF AGPT NHen149° haThL, 1240
IC A%LSS AZTF A1PCA 0T oo AT e 0710¢ -7 ATaNh0LASG
TI°VCT AaoOM 977 avlBPT G POTTA::

PANS-C OGS T:-hAL ChmeN®T AAZIATIANTFAATASNA, 1840 IC hol94 APT AS
NATALN, N8LO AT 19CA NN IC P7154 APT ATGE MmPoL PP ovlBPT
£0NA0a-::

a2 ATSHE omt TP AN 0TSHE @0T A7270.4014 04 ATLCINT AS
ACIMT 17 (LY TS T AL NooA+q 9°39° 01T ALY PAD-9°::

TPITPPT:- ACONE ¢THE TP ALTCET LTAN 1IC 77 CCOLP TATE AR
haThRl, 140 IC 07194 APT AS Ot A ALLA an“Lhate- P1+Ca N
ADAE U3 PF NT10F CULOAM®.7 VA9°S AN ACTAGA  LmPooGh A
M0V TGT MooATLLP 9°19° ALY AP heTLMmI°:

AMe-Prl:- V09" hACOL CHTT avlBPF AS AT oolBP2F ATNP “LATE-P
P10, SbaoMp: L7°9° U-A-9° PavlB aoONANE oo 148 DT NETC ®LI° NTLATC
&TC TAST® LFmPh-::

L2741 AL Ptavhit HATE:- MTGE ONT AATE LPLE CAPT 175 ®-9°
AD PAOAFE got AA@-; ATSU9° POV DRI TPI° oAt PAMIC:. ACNHL
ATGE oolB Aoomt LPLE DP'T "ALT ANAD (ooGIC LPLAIHLT 00T

LTAN::

NTG+E AT G L PLE TPGATU? 1. h® 2. h@LAP°

1. A2 o, of 7L+ TA® 18 S+ ThH 2. h&LA° hP'1, haoO1SAU-, AS
oL "PTAD- TAF4 LNG

QT 1 13| LN VA S— PPAPMLP MELD. LHCT] - Y o —
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NAHLY TGT TELPTI, PoFPT 0LI° OWOT WAL PSPT AHHMML
NA4.L HEU-7 T11.01C &AM

fhin &TC = 0912767670

PATIA AL ¢ lidyazerihun76 @ gmail.com
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ANNEX VI: Consent Form (Amharic Version)

eIt PR

A%N AN RLACAL IMS AT DAETICANTT? T°VCT AFAILVL T°LF TCIEI°

AL ALY TST PO9°°rF &CoI%7 AATIPHY TST 9497 N7 PHNLE-NT L7
PTGAETI° GNTY HLETFAV:: (N U~ TG T AL ooA1G oot LPLT1T AL Phavhlit
P77 09910 LU AT 0T @9° 0 h TSk 07T P9170A oot A7807T
ADRAAU:: DALY P9°AM@: ool8  AdDtmOP &40 (HY TS Agoatq
TOMIPFAv-: APGE DA N AL 9090 AlYT 1M&T ATRAAD-  NTAR
FLEFAU LY TGT  AooA+q O9°°1E7 0N A°me® TLE NADTT AL
Poo(lt ooAN Agohml CFNTITT0- oo PR 7 AL DINAU-:NooNE H4L9° 1 QA
TG a7FDI9° PN TEE aomPP AILI°TA TINAATA::

PavlB (e, &CT +7

Pt+Can i (G £aPnt a9
fmeem- ng° 471 +7

5 o L LU VAT DA 4G +7

PaomPd @-m

1. oo (lov-A P19°A

2. £iknT]avo-

3. Mhéa P19°A
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Annex VII: Questionnaire (Amharic Version)

a8.0 AN RLACALiMS AL PAEICAT? TI°VCT NEAILVL 2L TCUI°
MG P (A TINNTE 1L 0m)

LVanMLEINNNLY PavlB ®LPT wG P4PL Pd PHHLI®. F0°T:- LV TG
CHH2Cm- N 2019 A4%0 ANN @OT 07977 Pao70t POTHATO0T haTasil.
0240 2C N°1.9¢ APT AG M A ALLA NA“Lant® P1PCA NNF AJAE
U3 P FAIT G HeHHOEP 0100,

Aol BOANAN, L TF-avavd €N T ¢ P ET A TNTHIEDATI?N “9°Ant

e
NRAATL: hhahd JIC CHIS'T A0 UL 2T
+.4 TeE ao\(\
01 ALD Wk 1?2, hav
02 27 1. ©7&
2.07F
03 Pao+34. 000N N3 FEnhALH? 1. hP
2. PA9°
04 eOH.CONFLnanD F? 1. h&®P
2. PA9°
05 N6 LenAN-? 1. h&®P
2. PAY°
06 AANDASMMA-? 1. h&®P
2. PA9°
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AEA 2: hahan, OC 15 AN U5 L2F

+.& | TPE av\()
11 PLFPAGTA 9°TPVARTCANTD- 2 | e
12 N EOONTPTLTEI°TCOALTONTAN 2 | eeieeieaennn,
13 CEANTINDIENG AN T 2 1. hP

2. PA9°
14 APNACT? e
15 PP DEDGAGOANNTI® T CTWEh TD? | eoeeeiiiiiiiiiirninnns
16 OTNFL2PAPSONTLALAN? 1. hD

2. PA9°
17 NLFOANOOTe IO LN VI 5 ANT? 1. h®

2. PA9°
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NEA 3: h9MNER AG hhTo. 2C OIS WIAD UL PT

+T.¢

T

avi\()

21

LNV FAAD?

1.
2.

hP
£A®

22

CONF U5 3 LI 1 L1@-7?

1,211
2.1mA

3.
. P4/ 3T

eqo-+0-H/0-1

TAL LT ML 4

23

I VCTLLEPI 1L 1D-?

TNNN AG oA A%T1LTA
PavCavl P LB (1-8)
PUNTE £LE (9-12)

hAE AS hiLe NAL

24

2P ?

PO hoo(IT
108

Pao It OE- T
PIN Ot E

S TITAY I

25

COCINLI°ILVN I ?
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NeA 4-hCe P2.mAL hahd m7rHIC PHEPH avlB

+.¢ a-mt
31 27007 (g /dl) . ao(\(,.SP
32 A4 4 PAI°EPNPME-

...................... ao(\(. 3P
33 PAAI°PMSG ECPF ANLAAN 228 | e, ao(\ (. P
34 et Npe 246-9°

AGkoot NG

35 faonAn VNI TONLD- h@h- 1. h?®P

2. PA9°
36 NaoC1em, P Faolnh\ hA 1. h?P

2. A9°

37 +2eH NNFL2F ha

OANTATFEP AGaoDIAGAY
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