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ABSTRACT

Background- Undernutrition and tuberculosis (TB) are interconnected in a complex
relationship. There is a high prevalence of undernutrition among adult tuberculosis patients
worldwide, specifically in developing countries including Ethiopia. Tuberculosis causes
undernutrition through raised metabolic demands, by decreasing nutritional intake and by
decreasing necessary immune functions. Therefore this study aimed to assess the prevalence and
associated factors of undernutrition among adult tuberculosis patients in Gurage zone southern,

Ethiopia.

Methods: A facility based cross-sectional study was conducted in Public Hospital and Health
centers of Gurage zone from April-May 2022. A total of 257 tuberculosis patients participated in
the study. The outcome variable, undernutrition, was determined by using Body Mass Index
(BMI). Interviewer administered structured questionnaire, anthropometric measurements and
patients’ document review were done. Bivariable and multivariable logistic regressions were
done to identify factors associated with undernutrition. Crude odds ratios and adjusted odds
ratios with 95% confidence intervals and P-values < 0.05 were employed to declare the

significance and strength of association.

Results: A total of 257 TB patients with a mean age of 34 were enrolled in the study. The
prevalence of undernutrition was 40%, (95% CI: 34.1-45.9). The odds of undernutrition were
higher among tuberculosis patients with family size of greater than five (AOR=2.0, 95% CI: 1.0-
3.9), being a rural place of residence (AOR= 2.0, 95% CI: 1.1-3.6), not obtain dietary counseling
(AOR=3.8, 95% CI: 2.0-7.2) and not provided nutrition support and care (AOR=2.9, 95% ClI:
1.5-5.4).

Conclusion: The magnitude of undernutrition was found to be high. Having an extended and
large family size, place of residence, lack of nutrition support and care, and did not receive
dietary counseling were the factors independently associated with undernutrition of tuberculosis
patients. The nutritional derangement could call for fast nutritional intervention in the
management of tuberculosis patients. Regular nutritional screening and management should be
strengthened.

Key word: - Prevalence, TB, Undernutrition, BMI, public Health facilities.
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1. INTRODUCTION
1.1 Background

Undernutrition is defined as a condition in which the nutrient and energy intake is inadequate to
meet an individual’s needs to sustain good health (1).Undernutrition is a major public health
problem in low income countries. It may result due to illness that impairs nutrient intake and
metabolism or result from inadequate intake of macronutrients, micronutrients or both (2).
Undernutrition is a predictor of increased risk of death and TB relapse among TB infected

patients (3).

Undernutrition makes people more susceptible to the development of active TB, and active TB
contributes to the development of undernutrition. This vicious circle impacts not only on
individuals but can easily transfer to their families and their communities (4). Individuals
become undernourished when their diet does not provide them with adequate calories and

proteins for maintenance and growth. Iliness can further result in decreased intestinal absorption

).

Tuberculosis is an infection disease caused by Mycobacterium tuberculosis and it is the leading
cause of infectious mortality in the world (6). Tuberculosis patients have decreased in appetite;
have decreased in nutrient intake, micro nutrient malabsorption, and changed metabolism. These
problems lead to wasting. Both protein-energy malnutrition (PEM) and micronutrients
deficiencies increase risk death among TB patients. Undernourished TB patients have delayed
recovery and higher mortality rates than well-nourished TB patients (7).Tuberculosis (TB)
causes undernutrition through raised metabolic demands and decline in nutrition intake, and
nutritional deficiencies may exacerbate the TB disease, or it takes longer recovery by decreasing

necessary immune functions (8). Malnutrition is recurrently detected in tuberculosis patients (9).

Undernutrition and tuberculosis tend to interact with each other. The risk of complication
including death from infections is influenced by the nutritional status of an individual, but the
nutritional status of an individual and utilization of nutrients are also adversely affected
following an infection (10). Most individuals with active TB are in a catabolic state and
experience weight loss. Weight loss among those with TB can be caused by several factors,

including reduced food intake due to loss of appetite, nausea and abdominal pain; nutrient losses



from vomiting and diarrhea and metabolic alterations caused by the disease (11). Low body mass
index (BMI) (lower than 18.5 kg/m2) and lack of adequate weight gain with TB treatment are

associated with an increased risk of death and TB relapse (12).

Hard to determine exactly what the nutritional status of patients with active TB was earlier the
onset of the disease, making it difficult to fix whether malnutrition directed to the advancement
of the disease or whether active TB directed to malnutrition. Number studies described that
patients with active TB are more likely to be wasted or have a lower body mass index than the

healthy person (2).

Malnutrition and tuberculosis are directly related problems in considerable magnitude for most
of the underdeveloped countries. Nutrition problem is one of risk factor for different types of
diseases. So assessing the nutritional status of TB patients is enables to intervene for treatment
and responds timely as well as to address and identify the possible influencing factors. At
present, even if there is large population size in Gurage zone, there is no sufficient study

conducted in the area.

1.2 Statement of the Problem

Undernutrition is a major public health problem on the globe particularly in the developing
regions. It selectively compromises cell-mediated immunity, which is the principal defense
against Mycobacterium tuberculosis and, thereby, increases the risk of reactivation of latent
infection to disease. Moreover, poor nutritional status is associated with risk of TB relapse and
mortality (13). There is evidence to suggest that Undernutrition, and the consequential weakness
in immune function, makes it more likely that exposure to TB bacteria will result in full
tuberculosis, rather than development of the latent form of the disease that is found in 2 billion
people around the world (14).

Undernutrition can lead to secondary immunodeficiency that increases the host's susceptibility to
infection. In patients with tuberculosis, it leads to nutrient malabsorption, micronutrient
malabsorption, and altered metabolism leading to wasting. Both, protein-energy malnutrition and
micronutrients deficiencies increase the risk of tuberculosis. It has been found that malnourished
tuberculosis patients have delayed recovery and higher mortality rates than well-nourished
patients (15).



In the world, from a single infectious agent, above HIV/AIDS, tuberculosis (TB) is one of the
top ten and leading causes of death. According to the WHO 2019 Global tuberculosis report,
there were 10 million infections and 1.2 million deaths among HIV-negative people. HIV
infection increases the risk of TB and in 2018 there were 251 thousand TB deaths among HIV-
infected people (16). According to TB reports from all countries and age groups around 90%
were adults (aged > 15 years) and 9% were people living with HIV from this 72% were in
Africa. Globally by 2030, the ambition is to reduce TB mortality by 90% compared with 2015
(17).Among the twenty two highest tuberculosis burdened countries, Ethiopia ranks third in
Africa and eighth in the world. The incidence rate of the total TB rate is 151 per 100,000
populations. The TB case detection rate, the treatment success rate, and the TB cure rate
were74%, 82.5%, and 67%, respectively (16).

TB is an infectious disease affecting millions of people worldwide; globally, an estimated 10
million people developed TB disease in the past two years; and there were an estimated 1.4
million TB deaths; of which 95% of the cases occur in developing countries (18). TB is a
significant public health concern of developing countries as it has been strongly associated with
poverty and unsanitary living condition (4, 19, 20).There are a number of adult tuberculosis (TB)
patients suffering from profound undernutrition in the world especially in developing countries
(3, 21). It is estimated that undernutrition causes about one quarter of all new TB cases globally
(22). This can have serious public health impacts if those with undernourished adult TB are not
identified early (23).

Tuberculosis has been described as a “social disease with medical implications” which occurs
disproportionately among the disadvantaged groups like the homeless, undernourished, or
overcrowded (24). At least 75% of all TB cases are among people, who are 15-54 years of age
and in their prime working years, and most of the TB patients are undernourished, Adults who
are undernourished allocate fewer days to heavy labour and are more likely to fail to appear for

work owing to illness or exhaustion. As a result of this it affects countries development (19).

Undernutrition and TB are two of the key global health issues in the world. TB is one of the big
three deadly public health threats, along with HIV/AIDS and Malaria, and causes 1.5 million
deaths every year (19). The body of a person suffering from TB has an increased demand for

energy, which often causes a TB patient to lose a significant amount of weight and this can
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worsen acute undernutrition. In fact, over half of TB patients are malnourished when they are
diagnosed with TB. This includes those around 17% of patients who are with severe acute

malnutrition (25).

Behavioral factors are also associated with undernutrition, for instance, smoking amplifies the
risk of undernutrition which might have been related to a reduction in appetite as well as
increased resting energy expenditure mediated by the effects of nicotine on body metabolism
(26, 27). Moreover, alcoholism and illicit drug use were found to exacerbate undernutrition
among TB patients (28). On the other hand, poor socioeconomic status, low educational status,
being female, sputum smear-positive, unable to work functional status, and not receiving dietary

counseling were a risk for undernutrition among TB patients (29-32).

Ethiopia is ranked third and seventh in Africa and the world, respectively, in terms of the burden
of TB (33). Surprisingly, TB is the eighth leading cause of hospital admissions and the third
leading cause of hospital deaths in Ethiopia (34). Besides, few studies demonstrated that
considerable proportions of TB patients are undernourished (31, 32). Poor anti-TB treatment
adherence has also been the commonest Phenomenon among undernourished patients which
might increase the risk of developing multi-drug resistant (MDR) type TB, one of the current

challenging public problems in Ethiopia and the globe at large (35).

There have been very few reports on prevalence, severity and implications of under-nutrition
among TB patients in Ethiopian. Berihun Dargie and his colleague tried to study Prevalence and
associated factors of undernutrition among adult tuberculosis patients in public health facilities
of Addis Ababa (31); but important factors like smear status, type of TB, duration on treatment,
History of previous treatment, hygiene factors, household food insecurity and dietary diversity
were not considered. This study is proposed to fill this gap by studying the magnitude and factors
associated with undernutrition of Adult TB patients considering important factors in Gurage zone

southern, Ethiopia.



1.3 Significance of the study

The outcome of this study is to generate information on magnitude of nutritional status and
predictors of undernutrition in TB patients and to create awareness to adopt action. Knowing the
level of undernutrition and different factors contributing to undernutrition is important to design
appropriate targeted interventions that will effectively address the problem of undernutrition in
TB patients. The primary beneficiaries of this study will be TB patients and the Community in
Gurage Zone. Other outcome of the study includes good recommendation to Hospitals/Health
centers and different responsible bodies like Gurage Zone Health Department office; donors and
other stakeholders in the study Area. Moreover, the findings will serve as a source of information

for researchers who are interested in conducting research in this area in the future.



2. LITERATURE REVIEW

2.1 Magnitude of undernutrition in TB patients.

A Cross-sectional study on nutritional status and change in body mass index with treatment
outcome in smear-positive pulmonary TB patients on DOTS/directly observed therapy in
Amritsar city, conducted in 2011, showed that, 69.2% patients were underweight; among
which 34% were severely underweight having BMI < 16 kg/m2; and 29.6% cases were having
normal BMI (36). Another Study on nutritional status of Adult Patients with Pulmonary
Tuberculosis in Rural Central India, which was conducted in 2009, revealed as 80% of women
and 67% of men had moderate to severe undernutrition (BMI<17.0 kg/m2). Fifty two percent of
the patients (57% of men and 48% of women) had stunting indicating chronic undernutrition.

Half of women and one third of men remained moderately to severely underweight (37).

Even more higher magnitude was observed in study on prevalence and predictors of
undernutrition on secondary hospitals in Chhattisgarh state, central India, which used 1695 study
participants, It revealed as more than 85% of men and almost 95 % of women were underweight
at (BMI <18.5 kg/m2), and two-thirds of women and half of men were severely underweight
(BMI < 16 kg/m2) (37). Another study on nutritional assessment of newly diagnosed
tuberculosis patients in a tertiary care hospital of Tripura, India nutritional status of Adult
patients with tuberculosis, which was conducted in 2017, revealed as 66% of 410 study
populations were having malnutrition (BMI <18.5kg/m2) (38).

A Cross-sectional study on magnitude of Malnutrition among pulmonary tuberculosis in Timor
and Rote Islands which was conducted in 2008, Indonesia on 492 study participants revealed,
87% of TB patients had malnutrition compared to healthy persons. The mean body mass index
(BMI), family history of TB, family size and employment status are the associated factors with
undernutrition of TB patients (39). Study conducted in Pokhara, Nepal in 2016 shows
undernutrition among 133 TB patients taking anti-tubercular drug found that 36.1% were

underweight and 11.35% were overweight during the time of registration (40).

Study on predictors of change in nutritional and hemoglobin status among adults treated for
tuberculosis in Dar es Salaam, Tanzania, Which was conducted in 2010 on 887 patients with

pulmonary TB, of 471 HIV-positive and 416 HIV-negative adults with pulmonary TB were



prospectively followed and about 40% of HIV positive and 47% of HIV-negative TB patients
were malnourished (BMI < 18.5 kg/m2) at the time of diagnosis (38). Other study on evaluation
of nutritional status of pulmonary TB patients of the Effia-nkwanta regional Hospital, Secondi
,Ghana, which was conducted in 2006, showed total magnitude of undernutrition to be 51%;
and 24%, 12% and 15% of patients respectively had mild, moderate and severe undernutrition
(28). Other Cross-sectional study on Nutritional Status of Patients with Tuberculosis and
Associated Factors in the Health Centre Region of Burkina Faso conducted in 2019, on 302
study participants’ revealed 35.8% prevalence of undernutrition (41). Moreover, Study on
Predictors of Low Body Mass Index among Patients with Smear Positive Pulmonary
Tuberculosis patients on three high TB burden provinces in Kenya conducted in 2011, on 1298

study participants’ revealed 43% prevalence of Undernutrition (42).

An Institution-based cross-sectional study conducted in 2020, on Prevalence and associated
factors of undernutrition among adult TB patients attending Amhara National Regional State
hospitals, Northwest Ethiopia on 405 study participants revealed as 42.2% of the TB patients
were undernourished (43). Other Cross-Sectional Study on Prevalence of Pulmonary
Tuberculosis and Associated Risk Factors in Gamo Goffa Zone, South Ethiopia revealed as 50%
of the TB patients had BMI <18.5. The mean BMI among TB patients in this study was 17.4
(44). Lower prevalence of undernutrition than these two studies was observed in another
institution-based cross-sectional study on tuberculosis patients in two government hospitals and
ten health centers in Shashemane Ethiopia. In this study the magnitude of undernutrition was
28.8% (45).

2.2 Factors associated with undernutrition among TB patients

2.2.1 Socio economic and demographic factors

Tuberculosis, a disease that is considered neglected, affects large population groups, especially
in developing countries, where it is of significant magnitude and social importance; therefore, it
is a major public health problem. Approximately 95% of the estimated number of tuberculosis
cases occurs in resource-poor countries, and 82% are concentrated in 22 of these countries (3).
The risk of TB transmission also increases with the intimacy and duration of contact to TB
patients and infectiousness of the TB patients (46). Risk of TB is high among population living

in poverty, low socioeconomic groups, low income, immune-suppressed (including AIDS), and



extreme age (old age and children) groups, certain ethnicity, migrants, and those exposed to

animals (Mycobacterium bovis) (46, 47).

Cross-sectional study on wasting and body composition of adults with pulmonary tuberculosis in
relation to HIV-1 co-infection, socioeconomic status, and severity of tuberculosis conducted in
2005, in Tanzania showed as undernutrition is positively associated with socioeconomic status
indicators (48). Another study on evaluation of nutritional status of pulmonary TB patients of the
Effia-nkwanta regional Hospital, Secondi, Ghana, conducted in 2006, Showed, as magnitude of
undernutrition among TB patients was significantly associated with marital status, monthly
income, educational status and family size at the time of starting TB treatment. Two months after
initiating the TB treatment change in body mass index was significantly associated to age,

marital status, employment status, and educational status (28).

A Cross-sectional study on nutritional status of TB patients attending district tuberculosis center
in Gulbarga, North Karnataka, India, conducted in 2011, showed a significant association
between nutritional status and literacy status ,where prevalence of undernutrition was high i.e.
68% among illiterates (49). Another institution based cross-sectional study on assessment of
nutritional status and associated factors among adult TB patients on directly observed treatment
of short course in health facilities at Adama Town, East Shewa Zone, Ethiopia showed that
females (66.2%) were more malnourished than males (35.2%). The proportion of malnutrition
status of patient is higher in those patients unable to write and to read (87.5%) and followed by
started primary education (62%). While the proportion of patient malnourished with secondary
education and advanced/colleague were found to be lower, 40.8% and 2%, respectively (30).

A Cross-sectional study in 2020 on Prevalence and associated factors of undernutrition among
adult TB Patients attending Amhara National Regional State hospitals, Northwest Ethiopia
conducted in 2020 showed that patients who were unemployed 2.59 times, housewives 2.59
times, and farmers’ 2.59 times more likely undernutrition than governmental employed TB

patients (43).



2.2.2 HIV Status

TB and HIV infections are both independently associated with undernutrition, co-infection with
HIV may exacerbate the extent of undernutrition (50). Undernutrition is generally more severe in
people with HIV/TB co-infection. On study of Predictors of Low Body Mass Index Among
Patients with Smear Positive Pulmonary Tuberculosis patients, conducted in 2011 in Kenya; HIV
status were identified as significant predictors of low BMI in smear positive TB cases (42).
Study on Alteration in serum levels of trace elements in tuberculosis and HIV infection in
Gondar, Ethiopia showed that the prevalence undernutrition in adult TB patients co-infected with
HIV was 71.6% (51).

Similarly study on Prevalence and associated factors of malnutrition among adult hospitalized
patients, which was conducted in 2014, at Amhara National Regional State Referral Hospitals,
Ethiopia identified that the presence of HIV co/morbidity was a risk factor for malnutrition, 77%
of HIV positive TB patients were undernourished whereas 54% of HIV negative TB patients
were undernourished. Undernutrition was two times more common among HIV-positive patients
(52). Study conducted in Uganda, no difference was found in BMI between HIV-positive and
HIV-negative adults with pulmonary tuberculosis. Among HIV-positive subjects with
tuberculosis, BMI was signicantly lower among those with CD4 lymphocyte count <200 cells/ml

compared with those who had >200 cells/ml (53).

2.2.3 Food Supplementations to TB Patients

Nutritional status appears to be an important determinant of clinical outcome during tuberculosis.
In an influential study conducted in India, 163 patients with tuberculosis were treated either in a
sanatorium with a well-balanced diet or at home on a markedly poorer diet. The overall treatment
response was similar in both groups; however, those receiving better nutrition tended to show
more rapid clearance of bacteria and radiographic changes in addition to greater weight gain
(54). Study conducted on Nutritional Status of Patients with Tuberculosis and Associated Factors
in the Health Centre Region of Burkina Faso in 2020 found that the majority of adult TB patients
consumed a low frequency, 1 to 2 meals per day, and low daily food frequency was associated
with increased odds of undernutrition (41).



Patients with low socioeconomic status may have insufficient dietary intakes and poor-quality
diets, and may be vulnerable to food insecurity; however, measures of socioeconomic status and
frequency of meat purchase were not associated with change in nutritional status in our study. A
recent review concluded that there is insufficient evidence to suggest whether incorporating

nutritional supplements during TB treatment may improve clinical outcomes (55).

2.2.4 Nutrition as integral components of TB treatment and care

An essential dietary nutrient is a substance that a person needs to consume in order to live, grow
and be healthy. Nutrients are required to regulate body processes and build and repair tissues and
thereby promote health and prevent disease. Undernutrition is commonly associated with illness
and infections such as gastrointestinal disorders and malabsorption, pneumonia, TB and HIV.
Food insecurity can be a cause of malnutrition, as can alcohol misuse and illicit drug use, and a
number of other conditions. In any case, both the underlying condition associated with

undernutrition and the malnutrition itself warrant evaluation and treatment (27).

The association between TB and undernutrition has long been known. TB makes undernutrition
worse and undernutrition weakens immunity, thereby increasing the likelihood that latent TB
will develop into active disease (56). Drugs to treat TB often do not work properly if a patient
suffering from TB does not have a good, nutritious diet. Without an adequate amount of food,

these drugs can even have an adverse effect on a person’s health (25).
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2.3 Conceptual framework.
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Inadequate food intake
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Figure 1: The conceptual framework of the factors assumed to affect nutritional status of TB

patients, Source: modified and adapted from United Nation International Children’s Emergency

Fund, UNICEF, 1998 (57).
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3. OBJECTIVES
3.1. General Objective:

e To assess the prevalence and identify factors associated with undernutrition among adult

TB patients in Gurage zone southern, Ethiopia April — May 2022.

3.2. Specific Objectives
e To measure the prevalence of undernutrition among adult TB patients in Gurage zone
southern, Ethiopia 2022.
e To identify factors associated with undernutrition among adult TB patients in Gurage

zone southern, Ethiopia 2022.
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4. METHODS AND MATERIALS
4.1. Study Area

The study was conducted in Gurage Zone, Southern Ethiopia. Wolkite is the administrative
center of the region 155km south of Addis Ababa and 345 km south of Hawassa. According to
administrative reports, Gurage Zone has an estimated total population of 1,921,845 (male =
941,704 and female = 980,141) and house hold of 392,231. An annual plan of TB case in the
Zone is around 2,690 in 2014 EFY. There are 1 specialized hospital, 1 General hospital, 6
primary hospitals, 70 health centers, 24 private clinics and 377 health posts (one in each kebele)
constitute the primary health care system and deliver TB treatment services. There are 3426
health professionals and 308 HEWs all over health facilities. The major socio-economic activity
in the study area is mixed one. There are 8 hospitals and 70 health centers in the Zone, which are

owned by the government.

4.2. Study Period
The study was conducted in Gurage Zone, Southern Ethiopia among adult TB patients from
April — May 2022.

4.3. Study Design
A facility based cross-sectional study was conducted to assess the prevalence and identify factors
associated with undernutrition among adult TB patients in Gurage zone southern, Ethiopia 2022.

4.4 Population

4.4.1 Source Populations

All TB patients who were on follow up in TB clinics in Gurage zone.

4.4.2 Study Populations

All Adult TB patients who were on follow up in five government Hospitals (i.e. Wolkite
University Specialized and Referral Hospital, Butajira General Hospital, Buee Primary Hospital,
Agena Primary Hospital and Gunchire Primary Hospital) and eighteen government health centers
(i.e. Arekit HC, Kebul HC, Emdibir HC, Darge HC, Wolkite HC, Butajira HC, Kela HC, Tiya
HC, Wosherbe HC, Hawariate HC, Enge HC, Dinkula HC, Woyira HC, Bole HC, Wurerber HC,
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Koshe HC, Enseno HC and Terhogn HC) TB clinics who fulfill eligibility criteria during data

collection period were our study population.
4.5 Inclusion and Exclusion Criteria

4.5.1 Inclusion Criteria
e All randomly selected adult (age above 18 years) TB patients who had already started TB
drugs were included in this study.

4.5.2 Exclusion Criteria
e Patients who were extreme ill, unable to communicate, pregnant woman, patients with
mental disorders, TB related scoliosis, vertebral deformity, and a patient who develop
edema due to different disease disorders were excluded from the study.

4.6. Sample size determination

For objective 1.The sample size was calculated by using the single population proportion
formula with the following assumptions prevalence of undernutrition among TB patients to be
39.7% [32], 95% confidence level and maximum discrepancy of 5% between the sample size and
the underlining population. An additional 10% will be added as contingency to compensate non-

response rate. The following single population formula:

_@a/22p(1—p) _ (1.96)2+0.39(1 - 039) _

d2 (0.05)(0.05) 366

Where, n =sample size, p = estimated percentage based on past study, 39.7%, d=error allowed
5%, Z= critical value at 95% ClI is 1.96.

Then, the correction factor formula was used to determine final sample size because the source

population was less than 10,000.

noN 366 * 680

"+ (N -1 366+ (680 — 1)

Where, n =sample size, no = sample size calculated early, 39.7%, N = total number of
populations in the study area, by adding 10% of non-response 238+24 = 262. The final sample
sizes for the study was 262.
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For objective two: The sample size required for the second objective was determined by
considering various factors that are significantly associated with outcome variable, two sided
confidence level of 95%, margin of error of 5% and power of 80% using Epi info version 7
statcalc. For each variable non-response rate of 10% was considered to get the minimum

acceptable sample size.

Table 1: Sample size determination for factors associated with undernutrition among adult TB

patient attending public health facilities in Gurage zone, SNNPR, Ethiopia, 2022.

S.N | Variables % of outcome | AOR | ClI Sample | 10% non- | Final | Reference
in unexposed size response | sample
1 Sex 54.3 6.4 95% | 66 7 73 (30)
2 HIV Status | 52.5 506 |95% |76 8 84 (58)
3 Educational | 35.6 394 |95% |82 8 90 (59)
Status

Using epicalc2000, taking 95% CI, 80% power, and the calculated sample size is 224 .Adding
10% non-response rates the final sample size becomes 247. However, there were 262 adult TB
patients on follow up under eighteen health centers and five hospitals, taking all these, which

were manageable, the final sample size for this study was 262.
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4.7 Sampling Technique

TB treatment is given by Government Health institutions therefore, systematic random sampling
technique was employed to select 262 study participants from 18 Health centers and the 5
Hospitals were included in the study. The patient flow in TB clinics of each Health institution
per day on average is; 10-30 at Butajira General Hospital, 10-35 at Wolkite University
Specialized & Referral Hospital, 10-25 Buee Primary Hospital, 2-7 at Gunchire Primary
Hospital,1-3 at Emdibir HC,1-3 at Arekit HC, 2-5 at Wolkite HC, 0-3 at Kela HC, 1-3 at Darge
HC, 0-3 at Kebul HC, 2-7 at Butajira HC, 1-3 at Tiya HC, 0-3 at Wosherbe HC, 2-4 at Hawariate
HC, 0-2 at Enge HC, Dinkula HC, 1-3 at Woyira HC, 0-3 at Bole HC, Wurerber HC, 2-4 at
Koshe HC, 1-3 at Enseno HC, 0-3 at Hamus Gebeya HC and 0-2 at Terhogn HC). The average
total population of TB patients 680; therefore the sample was selected every two patients
intervals. Then the total sample size (262) was proportionally allocated to the number of adult

TB patients at each health facilities and participants were interviewed consecutively.
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Figure 2: Schematic presentation of the sampling procedure of 23 selected health facilities of Gurage zone southern, Ethiopia 2022.
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Total Sample Size = 262

NB: GZHD-Gurage Zone Health Department, WKUSRH- Wolkite University Specialized and
Referral Hospital, GH- General Hospital, PH- Primary Hospital and HC-Health Center.

4.8 Data Collection Methods and Instruments
An interviewer-administered questionnaire was used to collect the socio-demographic, health
status, behavioral and nutritional characteristics of patients. Also, a chart review was carried out
to ascertain HIV status, type of TB, duration of anti-TB treatment, and receiving supplements
(vitamin B6 and Ready to Use Therapeutic Feeding).

Functional status was assessed by interviewing participants on the level of assistance they
require in carrying out daily activities. Accordingly, patients who did not require any special
assistance to do their daily activities were categorized as ‘Working’, patients who were unable to
care for themselves and require institutional or hospital care were considered as ‘bed ridden’
whereas patients who were unable to work, able to live at home and able to care for most of the

personal needs and requires occasional assistance were considered as ‘Ambulatory’(31).

Standard technique of anthropometric measurements was used; the height of the study
participants was taken using a Seca-vertical height scale standing upright in the middle of the
board. Participants were asked to take off their shoes and stand in the Frankfurt plane (stand
erect, and look straight in horizontal plain). The occipital (back of the head), shoulder blades,
buttocks, and heels were touched measuring board, and height was recorded to the nearest
0.01cm. The weight of the study participants was measured using digital weighing scales to the
nearest 0.1Kg without shoes and all heavy clothing (e.g. jackets, jerseys, belts, etc.). The
weighing scale was also checked against a standard weight for its accuracy on daily basis.

Calibration was performed before weighing each study participant by setting it to zero.

Another variable, wealth status was computed based on the possession of household assets (i.e.
refrigerator, sofa, bicycle, television, radio, ox, sheep, ownership of agricultural land and mobile
telephone) was used as a proxy for the socio-economic status using principal component

analysis; finally, the wealth index was ranked into three; poor, medium and high (60).
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Dietary diversity was measured by using the 24-hours recall method and twelve food groups
were used to summarize dietary intake as recommended by the Food and Nutrition Technical
Assistance (FANTA) (61).

The questionnaire was developed through reviewing of various relevant literatures (28, 30, 31,
43, 45, 52). First it was prepared in English, translated to Amharic and then back to English in
order to ensure its consistency. A pre-test was carried out on 5% of the sample size in Hole
health center of Abeshge district one week before the actual data collection and possible
modification and amendment of the tool was done based on result from the pretest.

Data were collected by using three BSc nurses and one public health officers as supervisor who
was fluent in Amharic and Guragigna. Intensive training that lasts three days were provided for
both data collectors and supervised by principal investigator, which focus on the aim of the
study, procedures, data collection techniques, the art of interviewing, ways of collecting the data,
and clarification on how to manage the data collection process. Face-to-face interview was
employed using structured questionnaire at health facilities after they get TB care service. To
maintain the quality of data, the investigators and supervisors were carried out regular
supervision, spot-checking, and reviewing the completed questionnaire on daily basis.
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4.9 Study Variables
4.9.1 Dependent Variable

Undernutrition

4.9.2 Independent variables

4.9.2.1 Socio-demographic, economic and nutritional factors

Age, Sex, Residence, Provision of food supplement, Provision of nutrition support,
Dietary counseling, Problem with eating, Marital status, HH income, Educational status,
Religion, Occupation, Family size.

HIV status,

Type of TB-PTB, Extra PTB

History of previous treatment

Functional status

4.10 Operational definition and definition of terms

Undernutrition: This is a condition in which an adult person’s with BMI <18.5 kg/ m?
(62).

Household: mean those of you that sleep under the same roof and take meals together at
least four days a week (63).

Nutritional support: Nutritional support is having numerous components like nutrition
education and counseling in health facilities, water, and hygiene or food safety
interventions to avert diarrhea as well as provision of sufficient quantity/quality of food
and food aid by any organization (31).

Food supplements: are concentrated sources of nutrients (i.e. mineral and vitamins) or
other substances with a nutritional or physiological effect that are marketed in “dose”
form (e.qg. pills, tablet, capsules, liquids in measured doses) (64).

Functional status: Ability to carry out normal daily activities (31).

Working: Able to carry out normal daily activities and no special care needed (31).
Ambulatory: Unable to work but able to live at home and able to care for most personal
needs but requires occasional assistance (31).

Severe thinness, moderate thinness, and mild thinness is a BMI< 16kg/ m? 16—
16.99kg/m?and 17— 18.49kg/ m? (62).
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4.11 Data Quality Assurance

To assure the data quality, data collection tool was prepared after intensive review of relevant
literatures and similar studies. Properly designed data collection instruments were administered
after translation into local language and appropriate training for data collectors and supervisors.
Pre-testing of the questionnaire in Hole health center of Abeshge district, Gurage zone was
carried out and all the necessary correction was made based on the pretest result to avoid any
confusion and for better completion of the questions. The data collectors and supervisor were
trained for three days, particularly in the proper filling of questionnaire, and the use of the weight
and height scales in order to minimize inter and intra-observer errors. Every day the collected
data were reviewed and cross-checked for completeness and relevance before data entry.
Checking for double data entry, consistency, missing values and outliers were done by the
supervisors and principal investigator and comments and measures were undertaken throughout

the data collection period.

4.12 Data Processing and Analysis

To determine undernutrition, the first Body mass index (BMI) among TB patients was computed
by dividing weight in kilograms by the square of the height in meters (kg/m2). Using BMI,
undernutrition was defined by BMI<18.5kg/m2. Furthermore, undernutrition was stratified:
severe (BMI<16kg/m2), moderate (BMI 16-16.99kg/m2) and mild (BMI 17-18.49kg/m2) (65).

Patients’ dietary diversity was classified into low if patients’ dietary diversity score was < 3 food
groups, medium when dietary diversity score was 4-5 food groups, and high when dietary

diversity score was > 6 food groups (61).

The data were coded, cleaned, and entered by Epi-data version 3.1 and exported to statistical
package for social science (SPSS) version 23.0 for analysis. Inconsistencies and missing values
were checked by running frequencies and other data explorations. Descriptive statistics like
frequency, proportions, mean, median, and standard deviation were computed. The model fitness
was checked by using the Hosmer-Lemeshow goodness of fit test with (P=0.77). To run logistic
regression analysis chi-square assumption was checked. The multicollinearity assumptions were
also checked by using the variance inflation factor (VIF). Bivariate analysis was done primarily
to check which independent variables had an association with that of the dependent variable.

Independent variables with p-value<0.25 in the bivariate analysis were entered in to a
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multivariable logistic regression analysis in order to detect association with undernutrition.
Finally, adjusted odds ratios (AOR) with 95% CIl was estimated to assess the strength of
associations and statistical significance was declared at a p-value<0.05 and results were

presented using tables, figures, and texts.

4.13 Ethical Considerations

Ethical clearance was obtained from Ethical review committee of Wolkite University, College of
medicine and Health Science, department of Public Health. Following the approval, Official
letter of co-operation was written to concerned bodies by Wolkite University department of
Public Health. Permission was also obtained from Gurage Zone Health Department, respective
hospitals and health centers. Clear information was given to inform respondents about the
purpose and procedure of the study, the importance of their participation, and the right to
withdraw at any time if they want and about privacy and confidentiality of the information given

by each respondent kept properly and name was not recorded.

4.14 Dissemination of Results

The final finding of this study would be initially communicated and submitted to Wolkite
University College of Medicine and Health Science, department of public health before and after
final thesis defense. The finding of the research will be also disseminated to Woreda health
office, Gurge zone health department and other concerned bodies at different managerial level.
Furthermore, the paper can be presented at workshops, seminars, and on other professional

meetings and an effort will be made to publish in peer reviewed journal.
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5. RESULTS

5.1 Socio-Demographic and Household Related Characteristics

Out of 262 study participants initially sampled in the study, 257 have participated, making a
response rate of 98%. The mean (xSD) age of the study participants was 34(+12.8) years with a
minimum age of 18 years and maximum age of 78 years. The majority of the respondents were
male (141), constituting 54.9%, 178(69.3%) of the family had greater than five family size with
the mean and SD of (5+2), including the respondent. Close to 13(5.1%) of study participants do
not have latrine, for the majority 148 (57.6%) pipe water was their main water source, whereas
68(26.5%) use water from protected well water. Animals live in house in 95(37.0%) of study
participants. The other socio demographic and household related characteristics were

summarized below. (Table 2)

Table 2: Socio-demographic and household related characteristics of TB patients in Government
Health institutions of Gurage zone, Ethiopia 2022. (n=257)

Variables Category Frequency Percent
Sex Male 141 54.9
Female 116 45.1
Age 18-28 years 33 12.8
29-38 years 44 17.1
39-48 years 90 35.0
>48 years 90 35.0
Marital status Single 200 77.8
Married 50 19.5
Divorced 5 1.9
Widowed 2 0.8
Family size <5 79 30.7
>5 178 69.3
Occupational status Farmer 135 52.5

23




Merchant 45 17.5
Daily laborer 20 7.8
Government employer 23 8.9
House wife 19 7.4
Student 15 5.8
Residence Urban 120 46.7
Rural 137 53.3
Wealth status Low 111 43.2
Medium 106 41.2
High 40 15.6
Ownership of latrine Yes 244 94.9
No 13 5.1
Type of latrine Pit latrine 207 80.5
VIP latrine 37 14.4
Main source of water Pipe water 148 57.6
Protected well 68 26.5
Unprotected well 6 2.3
Spring 29 11.3
River 6 2.3
Animals living in the house Yes 95 37.0
No 162 63.0
Hand washing before eating Always 99 385
Often 94 36.6
Sometimes 64 24.9
Hand washing after toilet Always 96 37.4
Often 98 38.1
Sometimes 63 245
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5.2 Behavioral and Dietary Characteristics of the Study Participants

Regarding Behavior and life style information 199(77.7%) of study participants do not do any

physical exercise on average per week. 33(13%) and 64(25%) of study participants were

cigarette smokers and alcohol drinkers respectively. The majority 155(60.3%) study participants

eat three times per day. The other behavioral and dietary information were summarized below.

(Table 3)

Table 3; Behavioral and Dietary Related Characteristics of Adult TB Patients in Government

Health facilities of Gurage zone Ethiopia 2022. (n=257)

Variables Category Frequency Percent
Origin of food Own product 93 36.2
Market purchase 20 7.8
Own product and market 135 52.5
purchase
Food aid 9 35
Frequency of meal per day | One times 9 3.5
Two times 58 22.6
Three times 155 60.3
Four and above four 35 13.6
Frequency of eating fruit No intake 149 58.0
per day One times 80 31.1
Two times 17 6.6
Three times and above 11 4.3
Frequency of eating No intake 125 48.6
Vegetables per day One times 99 38.5
Two times 21 8.2
Three times and above 12 4.7
Frequency of eating meat | No intake 165 64.2
per week One times 62 24.1
Two times 23 8.9
Three times and above 7 2.7
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Knowledge of balanced | Yes 183 71.2
diet No 74 28.8
Provision  of  nutrition | Yes 120 46.7
support and care No 137 53.3
Food supplement Yes 99 38.5
No 158 61.5
Food insecurity Yes 201 78.2
No 56 21.8
Dietary diversity Low 37 14.4
Medium 79 30.7
High 141 54.9
Dietary counseling Yes 146 56.8
No 111 43.2
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5.3 Health Status Related Characteristics

Of the 257 respondents, 123 (47.9%) of study participants had problem with eating, among these
88 (71.5%) had poor appetite and 16 (13.0%) had nausea or vomiting. One hundred thirteen

(44.0%) of study participants had other illnesses, among these 73(64.6%) had febrile illnesses

and 22 (19.5%) had diarrheal diseases, during the last two months. Regarding the type of TB,
219 (85.2%) had pulmonary TB. Twenty nine (11.3%) had previous history of TB treatment.
Thirty five (13.6%) of study participants were HIV positive. The other general health status

information’s were summarized below. (Table 5)

Table 4; Health Status of Adult TB Patients in Government Health facilities of Gurage zone,

Ethiopia 2022. (n=257).

Variables Category Frequency Percent
Problem with eating Yes 123 47.9
No 134 52.1
Type of eating problem Mouth ulcer 14 114
Poor appetite 88 71.5
Nausea or vomiting 16 13.0
Difficulty of swallowing 5 4.0
Other illness Yes 113 44.0
No 144 56.0
Type of other illnesses Febrile illness 73 64.6
Diarrheal disease 22 19.5
Hypertension 9 7.9
Diabetes 5 4.4
Other* (Fever and Back pain) 4 35
Type of TB Pulmonary TB 219 85.2
Extra pulmonary TB 38 14.8
TB treatment New case 228 88.7
Previous history of TB treatment | 29 11.3
Duration of anti- TB | <four weeks 163 63.4
treatment >four weeks 94 36.6

27




HIV/AIDS status Positive 35 13.6
Negative 222 86.4

Functional status Working 212 82.5
Ambulatory 39 15.2
Bed redden 6 2.3

5.4 Magnitude of Undernutrition
In this study, the magnitude of undernutrition was found to be 40% (103 patients) (95% CI=34.2-
45.9), of this 21.4% had mild, 12.4% had moderate and 6.2% had severe undernutrition.

Furthermore, 54.8% had normal weight based on BMI classification. (Figure-3)

Mutritional status

W severe

B moderate
il

M riormal

O over weight

Figure-3: Magnitude of undernutrition among Adult TB patients in Government Health

institutions of Gurage zone, 2022.
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5.5 Factors Associated with Undernutrition.

In Bivariable logistic regression analyses; socio-demographic and economic characteristics such
as family size of the study participant, current place of residence and wealth status. Nutrition and
diet information include; provision of nutrition care and support, food supplement, and dietary
counselling. Health Status also includes; history of TB treatment and functional status with p-

value< 0.25 were a candidate variable for multivariate logistic regression.

In multivariable logistic regression analyses, TB patients with the family size of greater than five
were two times more likely to have undernutrition than those with family size equal/less than
five (AOR=2.04; 95% CI; 1.05-3.93). TB patients who come from rural kebeles were two times
more likely to have undernutrition as compared to those who come from urban kebeles (AOR=
2.04; 95% ClI; 1.12-3.69).

Concerning those variables grouped under general health, and nutrition and diet related
information's, dietary counseling and provision of nutrition support and care were found to be
associated with undernutrition in multivariate analysis. TB patients who were not obtain dietary
counselling were four times more likely to have undernutrition than those who were obtain
dietary counselling (AOR=3.83; 95% CI; 2.02-7.24) and also participants who were not provided
nutrition support and care were three times more likely to have undernutrition than those who
were provided (AOR=2.93; 95% CI; (1.58-5.43) were significantly associated with

undernutrition at p< 0.05.

Among those variables grouped in general health and health related information history of
previous TB treatment, dietary counseling and functional status of the participant were found to
be associated with undernutrition in bivariate analysis. However, when adjusted for confounding
factors only dietary counseling was found to be significantly associated with undernutrition.
(AOR=3.83, 95% CI; 2.02-7.24). (Table 5)
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Table 5; Factors Associated with Undernutrition among Adult TB patients in Government Health institutions of Gurage

Ethiopia 2022, (n = 257).

Variable Category Undernutrition | COR (95% CI) P-value
Yes No
Family size <5 24 55 1
>5 79 99 1.83 (1.04-3.21)* 0.000
Residence Urban 38 82 1
Rural 65 72 | 1.95 (1.16-3.24)* 0.000
Wealth status Low 49 62 2.37 (1.05-5.31)* 0.201
Medium 44 62 2.13 (0.94-4.80) 0.162
High 10 30 |1
Food supplement Yes 27 72 1
No 76 82 2.47 (1.43-4.24)* 0.101
Nutrition care and support Yes 28 92 1
No 75 62 | 3.97 (2.31-6.82)* 0.005
Dietary counseling Yes 40 106 1
No 63 48 3.48 (2.06-5.86)* 0.000
Working 76 136 1
Functional status Not working 22 17 2.31 (1.15-4.62)* 0.079
Bed ridden 5 1 8.95 (1.02-77.99)* 0.200
History of previous TB treatment Yes 86 142 2.34 (1.06-5.13)* 0.096
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No 17 12 1

*Significant at P-value<0.25, COR = Crude Odd ratio, Cl = Confidence Interval.

Table 6; Factors Significantly Associated with Undernutrition among Adult TB patients in Government Health institutions of
Gurage Ethiopia 2022, (n=257).

Variable Category Undernutrition AOR (95% CI) P-value
Yes No

Family size <5 24 55 1

>5 79 99 2.04 (1.05-3.93)** 0.034
Residence Urban 38 82 1

Rural 65 72 2.04 (1.12-3.69)** 0.018
Nutrition care and support Yes 28 92 1

No 75 62 2.93 (1.58-5.43)** 0.001
Dietary counseling Yes 40 106 1

No 63 48 3.83 (2.02-7.24)** 0.000

**Significant at P-value<0.05, AOR = Adjusted odd ratio, Cl = Confidence Interval.
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6. DISCUSSION

This study has attempted to assess the prevalence of undernutrition and its predictors among
adult TB patients in Public Health facilities of Gurage Zone, Southern Ethiopia. Accordingly the
magnitude of undernutrition was found to be 40%, Moreover, family size of participant, place of
residence, dietary counselling and provision of nutrition support care and support were factors

significantly associated with undernutrition among adult TB patients.

The magnitude was much lower than studies done in Zambia (57%) (24), Amritsar city, India
(69.2%) (36), Timor and Rote Islands, Indonesia (87%) (39), and slightly lower than the study
done in Effia-kwanta, Ghana (51%) (29). The difference may be explained by differences in the
socio-economic status, study area, life style, feeding pattern and economic status of the countries
and sample size of the study; moreover, participants of studies in India had higher rates of co
morbidity for example, HIV/AIDS and diabetes mellitus..

From studies in Ethiopia the magnitude of undernutrition in this study was slightly lower than
study conducted in Adama town East Ethiopia, (53%) (30); and much lower than studies done in
Bale Zone, Southeast Ethiopia (63.2%) (66); the possible reasons could be the sample size
matters and the behavioral and life style difference. In addition, over half of the respondents of
these studies had TB symptoms for more than four weeks prior diagnosis and (11.6%) had co-
morbidities, for example kidney disease, cardiovascular disease and asthma, which might have

an effect on their nutrition.

This finding was consistent with the studies done in Ethiopia, Addis Ababa (39.7 %) (31); and
Ambhara region, Northwest Ethiopia, (42.2%) (43), Gamo Goffa Zone, South Ethiopia (50%)
(44); and Hossana Town, Southern Ethiopia (38.9%) (58). This may be due to the similar
methods used. Furthermore, these studies were carried out in health centers and hospitals that
might deliver similar services to the participants as in our study. Whereas higher than study done
in Shashemane Town Southern Ethiopia, (28.8%) (45). Moreover, in some of these studies the
BMI of the participants was taken at the time of diagnosis before starting anti-TB medications.
When patients have not recovered from their illness and were at the state of critical

undernourishment which could overestimate the expected level of undernutrition.
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Undernutrition among the study population can have different effects, it leads to poor outcome of
the TB treatment, because undernourished TB patients have difficulty of drug metabolism; it
affects productivity at personal, family and country level. Aggravation of the disease and death
are other consequences of undernutrition like reduction in appetite, nutrient malabsorption,

micronutrient malabsorption, and altered metabolism leading to wasting (45).

Undernutrition among TB patient was associated with family size which affects the amount of
food intake by the patient. This study revealed that leaving in an extended and large family size
was found to be associated with undernutrition among adult TB patients. This fact was in line
with the finding of this study in which TB patient with a large number of family sizes was more
likely to develop undernutrition when compared to those who have a small number of household
family members Ghana (35), Indonesia (39), Hossana Town, Southern Ethiopia (58); and
Northwest Ethiopia (67).

Household place of residence had showed significant association (AOR = 2.04; 95% CI; 1.12-
3.69) with undernutrition. Adult TB patients living in rural kebeles were more likely to be
undernourished than those living in urban kebeles. This could be due to the cumulative effect of
series of less favourable socio-economic conditions which in-turn lead to less access to health
care, balanced nutrition, safe water and sanitation in rural compared to urban areas. This finding
was not in agreement with study conducted in Amritsar city, India, which showed opposite
finding (36); but congruent with study done in Shashemane Town Southern Ethiopia (45).

Provision of nutrition support and care can breaks the vicious cycle of undernutrition and
infection through two key mechanisms: Food and nutrition activities support nutritional
stabilization and recovery, resulting in increased immune system strength, faster sputum
clearance and faster weight gain. Food and nutrition activities also support access and adherence
to treatment. This study has revealed as provision of nutrition support significantly associated
with undernutrition, Adult TB patients who were not obtained food and nutrition supports and
care were nearly three times more likely to be undernourished than those who were obtained.
However, study done in Addis Ababa, Ethiopia, revealed no statistically significant difference in
risk of undernutrition with provision of nutrition support and care (31). This difference could be
explained by differences in the socio-economic status of the two populations; but congruent with

study done in Shashemane Town Southern Ethiopia (45).
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This study revealed that dietary counselling was strongly associated with undernutrition, Adult
TB patients who did not receive dietary counselling were more likely to be undernourished
compared with those who received dietary counselling. This fact was in line with study
conducted in Addis Ababa (31). This might be because those TB patients who have received
dietary counselling became more knowledgeable about the dietary issues and they might
appropriately apply the advices to take adequate quantity and quality of variety of foods. Due to
this reason those patients who received dietary counselling tends to be well nourished.

6.1 Strength and Limitations of the study
Strength

This study addressed an important public health concern, undernutrition, in a wider geographical
area among TB patients where little is known about it before. It uses a pre-tested and modified
questioner. The study had high response rate and try to provide proper training for data collectors
to minimize biases.

Limitation

The causal inferences can never be drawn out of the findings since the study is a cross-sectional
one and the study included samples from facilities; the findings may not be generalizable to
those who did not attend the health centers and hospitals. Hygiene related factors needs
observation. During interview there may be information, social desirability (to assess food
insecurity and behavior and lifestyle factors). The study is not free from recall bias as the
measurement of dietary diversity was relied on memory, nevertheless, efforts, such as training of
data collectors and supervisors and appropriate probing techniques were used to minimize this

bias.
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions

The magnitude of undernutrition among adult TB patients was high with the majority of them
having an extended and large family size, rural place of residence, lack of nutrition support and
care, and lack of dietary counseling were all positively associated with undernutrition. In this
study some associated factors of nutritional status such as age, low wealth status, food
supplementation, history of previous TB treatment and functional status were didn’t show

significant effect on clients’ nutritional status.

7.2 Recommendations

Based on the findings of this study the following recommendations are forwarded: - It is
recommended that Regional, Zonal and Woreda health offices should incorporate nutrition
supplementation and support measures to prevent malnutrition as integral component for TB
treatment. Health facilities (health centers, hospitals) should implement regular undernutrition
screening program for TB patients based on BMI and health extension worker should work hard
on nutritional care and support. Health worker should work hard on nutrition
education/counselling at community and health facility level for increasing awareness on risk
factors of undernutrition. In addition, regular nutritional screening and management, as well as
dietary interventions, should be strengthened as a pillar component of therapeutic interventions.
Finally, as this is an institution-based study further community based studies are recommended
for researchers to identify risk factors for undernutrition. Further studies should be conducted

using other research design.
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9. INFORMATION SHEET
9.1. Institution Information Sheet and Informed Consent Form

My name is Yibeltal Bereket (BSc) and | am attending my MPH study in public health nutrition
in Wolkite University. | am here to conduct a study in your health facility, for partial fulfillment
of Master in public health nutrition. Therefore, | kindly request you to give me your time to
explain about the study importance, ethical issues and how the study will be conducted. First, |
would like to thank you for your time and help.

Title of the study: To assess the prevalence and factors associated with undernutrition among
adult TB patients in Gurage zone southern, Ethiopia, 2022.

Purpose of the study: The finding of this study can be important for the zone health department,
district health office and for local NGOs working on nutrition to plan and address undernutrition
among adult TB patient. Beside this, the aim of this study is to write a thesis as a partial
requirement for the fulfillment of a Master’s Program in public health nutrition for principal
investigator.

Procedure and duration: | will be interviewing the adult TB patients by using questionnaire to
provide me pertinent data that is helpful for the study. Height and weight of selected patients will
be measured at TB clinic. The interview on each patient will take 35 minutes.

Risk and benefit: The risk of participating in this study is minimal. The study participants will
be informed that participating in this study will not have risks associated with the research except
for few minutes of their time. There would not be any direct payment for participating in this
study. However, the findings from this research may reveal important information for the local
health planners to improve nutritional status of adult TB patients.

Confidentiality: The information collected will be confidential. There will be no information
that will identify the individual person in particular. The findings of the study will be general for
the study area and will not reflect anything particular of individual persons. No reference will be
made in oral or written reports that could link participants to the study.

Rights: Permitting data collection for this study is fully voluntary. Considering the importance
of the research, you are free to decide. If any violation of ethical rules and conduct is seen
throughout study, your health facility has full right to withdraw and stop study.

Contact address: If there are any questions or enquires any time about the study or the
procedures, you can contact by using the following addresses.
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Principal investigator: Yibeltal Bereket
Phone number: 0965824167
Email: yibeberekal992@gmail.com

Wolkite University College of Medicine and Health Science Institutional Research Ethical
review Committee: Office phone: 0115432311

P.O.Box: 07, Wolkite, Ethiopia
Declaration of informed voluntary consent: | have read the institution information sheet. |
have clearly understood the purpose of the research, the procedures, the risks and benefits, issues
of confidentiality, the rights and the contact address for any queries. | have been given the
opportunity to ask questions for things that may have been unclear. | was informed that the
participant has the right to withdraw from the study at any time and not to answer any question
that they do not want. | was also informed that the health facility has the right to stop the study
from being conducted if any misdeeds and unethical procedures are observed during data
collection process. Therefore, | declare my voluntary consent on behalf of the health facility to
allow this study to be conducted in the health facility with my own name and signature below.
Name of the health facility head: ---------------------- signature--------------- Date: ----- [-----12022
Name of principal Investigator: Yibeltal Bereket Date: ----- [-----[2022

Thank you for your cooperation!
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9.2. Participant Information Sheet and Informed Voluntary Consent Form

9.2.1. English Version Participant Information Sheet and Informed Voluntary Consent Form for
adult TB patient attending health facility TB clinic.

My name is ----------------- I am working as a data collector for the study being conducted in this
health facility by Yibeltal Bereket who is studying his Master’s degree at Wolkite University
College of Medicine and Health Sciences. | kindly request you to lend me your attention to
explain you about the study and being selected as the study participant.

Title of the study: To assess the prevalence and factors associated with undernutrition among
adult TB patients in Gurage zone southern, Ethiopia, 2022.

Purpose of the study: The finding of this study can be important for the zone health department,
district health office and for local NGOs working on nutrition to plan and address undernutrition
among adult TB patient. Beside this, the aim of this study is to write a thesis as a partial
requirement for the fulfillment of a Master’s Program in public health nutrition for principal
investigator.

Procedure and duration: | will be interviewing the adult TB patients by using questionnaire to
provide me pertinent data that is helpful for the study. Height and weight of selected patients will
be measured at TB clinic. The interview on each patient will take 35 minutes.

Risk and benefit: The risk of participating in this study is minimal. The study participants will
be informed that participating in this study will not have risks associated with the research except
for few minutes of their time. There would not be any direct payment for participating in this
study. However, the findings from this research may reveal important information for the local
health planners to improve nutritional status of adult TB patients.

Confidentiality: The information collected will be confidential. There will be no information
that will identify the individual person in particular. The findings of the study will be general for
the study area and will not reflect anything particular of individual persons. No reference will be
made in oral or written reports that could link participants to the study.

Rights: Permitting data collection for this study is fully voluntary. Considering the importance
of the research, you are free to decide. If any violation of ethical rules and conduct is seen
throughout study, your health facility has full right to withdraw and stop study.
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Contact address: If there are any questions or enquires any time about the study or the
procedures, you can contact by using the following addresses.

Principal investigator: Yibeltal Bereket

Phone number: 0965824167

Email: yibeberekal992@gmail.com

Wolkite University College of Medicine and Health Science Institutional Research Ethical
review Committee: Office phone: 0115432311
P.O.Box: 07, Wolkite, Ethiopia

Declaration of informed voluntary consent: | have read/ was read to me the participant
information sheet. | have clearly understood the purpose of the research, the procedures, the risks
and benefits, issues of confidentiality, the rights of participating and the contact address for any
queries. | have been given the opportunity to ask questions for things that may have been
unclear. I was informed that | have the right to withdraw from the study at any time or not to
answer any question that | do not want. Therefore, | declare my voluntary consent to participate
in this study with my signature as indicated below.

Name and signature of participant: ---------------------- signature--------------- Date: ----- [-----12022

Name and signature of data collector: signature--------------- Date: ----- [-----12022
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10. ANNEXES

10.1 Annex1: Participant information sheet and informed consent form
Good morning/afternoon dear participant! My name is . | am working as a

data collector for the study being conducted in this hospital/health center on assessing the
prevalence and factors associated with undernutrition among adult TB patients in Gurage zone
by Yibeltal Bereket, who is studying for his master’s degree at Wolkite University, college of
Medicine and Health sciences. | kindly request you to lend me your attention to explain about the
study and being you selected as the study participant.

The purpose of the study is to assess the prevalence and factors associated with undernutrition
among adult TB patients in Gurage zone. Findings from the study can be used by the
woreda/zone administration health office to design and develop locally appropriate plan to tackle
problems related with recommended adult TB patients. This may take 30-40 minutes. All the
information that you are going to provide me will remain confidential and you don’t need to
mention your name. For this reason, | kindly request you to give me your sincere and truthful

answer.

All of your participation is completely on voluntary bases and you have the right to refuse from
participation. Participation or non-participation and refusal to answer questions will have no
effect on your life. If you have further questions or would like to know the results of this study,

please feel free to contact the principal investigator; with the following address.

Principal investigator: Yibeltal Bereket (BSc)
Mobile phone: +251-965-82-41-67
E-mail:yibeberekal992@gmail.com
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10.2. Consent Form English Version
| have read all the process and the objective of the study and | have understood the same as

written that includes informed about the purpose, advantage, and disadvantage of this study
titled, to assess the prevalence and factors associated with undernutrition among adult TB
patients in Gurage zone. | also understood that the research imposes no risk and no composition
would be provided to me. | have been told that if | fill discomfort to respond to any of the
question, | fill free to drop it any time I wish to do so. | have understood the information given

and the participation is completely voluntary based.

| have been told that my answers to the questions will not be given to anyone and not expect to

write my name. Now | am giving my consent to participate in the study voluntarily.
Could I have your permission to continue?

1. Yes 2. No , Stop and thank the respondent.

Data collector: Name Signature Date
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10.3 Questionnaires

10.3.1 English version of the questionnaire

I. Demographic and socioeconomic profile

100

How old are you? / When were you born?

in years

101

Record sex of the patient

1.Male 2.Female

102

What is your current Marital status

1.married
2.Single
3.Widowed

4.Separated

103

What is your Family size?

104

What is your Religion?

1.0Orthodox Christian
2. Muslim

3. Protestant

4. Catholic

5. Traditional

105

Residence

1.Urban
2. Rural

106

What is your current Occupation ?

1.Farmer

2.Merchant

3.Daily laborer
4.Government employee
5.House wife

6.Student

7. Other, specify

107

Ethnicity

1.Guraghe
2.Amhara

3. Oromo
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4. Silti
5.0ther specify

108

What is your current Educational status

1.No formal education
2.can Read and write
3.Primary school
4.Secondary school

5.Above secondary school

109

What is your average household income per month?

............. Ethiopian Birr

110

How many cattle’s do you own?, for only farmers

1.None
2.0ne
3.Two
4.Three

5.Four and above four

111

Are you available at work place regularly?

Do you often attend classes regularly? /for student

1.Yes
2.No

112

How do you rate your performance on your job/school?

1.Excellent
2.Very good
3.Good
4.Fair

5.Poor

I1. Nutrition and diet information

200

What is the origin of the food currently being eaten?

1.0wn product

2.Market purchase

3. Own product and market
purchase

4. Food aid
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5. Gift

6.loan

201

How many meals per day are you getting?

1.0ne times
2.Two times
3.Three times

4.Four and above four

202

How many times per day did you usually eat

Vegetables?

1.No intake
2.0ne times
3.Two times

4. Three times and above

203

How many times per day did you usually eat fruit

Such as orange ,banana?

1.No intake
2.0ne times

3.Two times and above

204

How many times per week you eat meat?

1.No intake
2.0ne times
3.Two times

4. Three times and above

205

During the past 30 days, how often did you go hungry
because there was no enough food in your home?

1.Not at all
2.0ne times
3.Two times
4. Three times
5.Four times

6.Greater than four times

206

What do you do when your family faces shortage of
food?

1.look for a loan
2. sell commodities
3. beg

4. migrate
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207 | Do you know the importance of balanced diet? 1. Yes
2. No
208 | Did you ever receive any food supplement? 1. Yes
2. No

111. FOOD SECURITY QUESTIONARIE

S.No | Question Response options
300 In the past four weeks, did you worry that your HH | 0 = No (skip to Q2.2) 1=Yes
would not have enough food?
300a | How often did this happen? 1 = Rarely (once or twice in
the last 4 weeks )
2=Sometimes(3-10 times)
3=0Often (more than ten
times)
301 In the past four weeks, were you or any HH member not | 0 = No (skip to Q2.3)
able to eat the kinds of foods you preferred because of a
lack of resources? 1=Yes
301la | How often did this happen? 1= Rarely (once or twice)
2=Sometimes (3-10 times)
3=0ften (more than ten
times)
302 In the past four weeks, did you or any HH member have | 0 = No (skip to Q2.4)
to eat a limited variety of foods due to a lack of
resources? 1=Yes
302a | How often did this happen? 1 = Rarely (once or twice)
2 = Sometimes (3-10 times)
3 = Often (more than ten
times
303 In the past four weeks, did you or any HH member have | 0 = No (skip to Q2.5)

to eat some foods that you really did not want to eat
because of a lack of resources to obtain other types of
food?

1=Yes
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303a | How often did this happen? 1 = Rarely (once or twice)
2=Sometimes (3-10 times)
3=0Often (more than ten
times)
304 In the past four weeks, did you or any HH member have | 0 = No (skip to Q2.6) 1 =
to eat a smaller meal than you felt you needed because | Yes
there was not enough food?
304a | How often did this happen? 1 = Rarely (once or twice)
2 = Sometimes (3-10 times )
3=0Often (more than ten
times)
305 In the past four weeks, did you or any other HH member | 0 = No (skip to Q2.7)
have to eat fewer meals in a day because there was not
enough food? 1=Yes
305a | How often did this happen? 1 = Rarely (once or twice)
2 = Sometimes (3-10 times)
3=0Often (more than ten
times)
306 In the past four weeks, was there ever no food to eat of | 0 = No (skip to Q2.8)
any kind in your HH because of lack of resources to get
food? 1=Yes
306a | How often did this happen? 1 = Rarely (once or twice)
2 = Sometimes (3-10 times)
3=0Often (more than ten
times)
307 In the past four weeks, did you or any HH member go to | 0 = No (skip to Q2.9)
sleep at night hungry because there was not enough
food? 1=Yes
307a | How often did this happen? 1 = Rarely (once or twice)

2 = Sometimes (3-10 times)

3=0Often (more than ten
times)
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308 In the past four weeks, did you or any HH member go a | 0 = No
whole day and night without eating anything because
there was not enough food? 1=Yes
308a | How often did this happen? 1 = Rarely (once or twice)
2 = Sometimes (3-10 times)
3=0Often (more than ten
times)
Household Dietary Diversity Score
Food group Items Consumed
Yes =1 No=0
401 Grains, white roots and | Barley, corn, millet, maca, oats, sorghum,
tubers, and plantains teff, wheat, potatoes, sweet potato, rice,
and food made from this such as Porridge,
bread, pasta/noodles or other foods made
from grains White yams,
manioc/cassaval/yucca, cocoyam, taro or
any other foods made from white-fleshed
roots or tubers, or plantains
402 Pulses (beans, peas and | Mature beans or peas (fresh or dried seed),
lentils) lentils, soybean, or bean/pea products,
including hummus, tofu and tempeh
403 Nuts and seeds Any tree nut, groundnut/peanut or certain
seeds, or nut/seed ‘“butters” or pastes
Flaxseed,  pumpkin, sesame  seed,
sunflower seed.
404 Dairy Milk, cheese, yoghurt or other milk
products
405 Meat, poultry and fish | Liver, kidney, heart or other organ meats or
blood- based foods, including from wild
game Cow, ox, sheep, goat, beef, pork,
lamb, wild game meat, chicken, duck or
other bird Fresh or dried fish, shellfish or
seafood
406 Egg Raw eggs and foods prepared from eggs
407 Dark  green leafy | Spinach, kale, romaine and bibb lettuce
vegetables
408 Other vitamin A- rich | Carrots, pumpkin, red sweet pepper,

fruits and vegetables

mangoes, papaya, and deep yellow- or
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orange-fleshed squash and fruit juice made
from this group.

409 Other vegetables other vegetables (e.g. green pepper,
mushroom, cucumber, okra, tomato, onion)
, fresh/green pod of bean, pea, corn, etc.
and including wild vegetables
410 Any sugar or honey Sugar, Honey, Sugar cane, Marmalade. ..
411 Any cheese, yogurt, | Cheese, yogurt, milk or other milk
milk or other milk | products
products
412 Any other foods such as condiments, coffee, tea, juice....

I V. Behavior and life style

501 | During the past 7 days, how many days did you do | 1.None
physical exercise/ hard work for a total of at least 30
minutes per day? 2.0ne day
3.Two days
4.Three days
5. Above three
502 | Do you smoke cigarette? 1.Yes 2.No
503 | Do you drink alcoholic drink? 1.Yes 2.No
504 | During the past 30 days on how many days 1.0ne
did you have at least one drinking containing 2.Two

alcohol

3.Three and above

V. Household related characteristics

601 | Do you have latrine? 1.Yes2.No

602 | If yes which type of latrine? 1.Pit latrine
2.vip latrine

603 | What is your main source of water 1.pipe water
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2. Protected well

3.Unprotected well

4.Spring
5.River
6.0thers
604 | How long does it take to collect water? 1.Less than 5 minutes
2.5-10 minutes
3.15-30minutes
4.30minutes-1hours
5.Greater than 1lhours
605 | Do Animals live in the house? 1.yes
2.n0
606 | Housing condition 1.0one 2.two 3.three 4.four
Number of | 5. four and above
(010,20 0
Number of
WINAOWS. ..o, 1. Zero 2.one 3.two 4. three
5.four and above
Types of floor......oouiii ]
Muddy ,other specify
607 | How often did you wash your hands before eating? 1. Always
2.0ften
3. Sometimes
4. Never
608 | How often did you wash your hands after using the toilet | 1. Always
or latrine?
2.0ften
3. Sometimes
4. Never
609 | How often did you use soap when washing your hands? 1. Always
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2.0ften
3. Sometimes

4. Never

V1. Health Status Related Questions

701

Family history of TB

1.yes
2.No

702

Do you get nutrition care and support during treatment?

1.Yes
2.No

703

Do you get dietary counseling?

1.yes

2.no

704

Do you have problem with eating?

1.yes

2.no

705

If yes, state the type of eating problem?

1. Mouth ulcer
2. poor appetite
3. Nausea or vomiting

4. difficulty of swallowing

706

Do you have any other attack of illness for the last 2
weeks/month

1.yes

2.no

707

If yes ,state the type of illness/ symptom

1. Febrile illness

2, Diarrheal disease
3.HTN

4. DM

5.Cancer

6. other ,specify

708

Functional status,

1. working

2. Ambulatory
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3. Bed ridden

VII: Record from health institution

801 | Type of TB 1.Plumonery TB
2.Extra pulmonary TB
802 | TB treatment 1.New case
2.Previous  history of TB
treatment
803 | HIV/AIDS status 1. Positive.
2.negative
804 | Duration of Anti-Tb treatment 1. <=4 weeks
2. > 4 weeks
805 | Smear result 1. smear positive

2. smear negative

VI11. Anthropometric Measurement

S.No | Measurements Results Code
Q901 | Height incentimeter | ... (cm)
Q902 | Weight in kilogram | ... (Kg)

Thank you very much.
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10.3.2 Amharic Version Questionnaire
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