
Detail Methods attached as supplementory  

Study design, area and Periods 

Institution based cross sectional study design was conducted in Bale Zone which is one of the 

administrative zones of Oromia Regional State found in South–East Ethiopia from November and 

April 2018. The zonal town, Robe, is about 430 Km far from Addis Ababa, the capital city of 

Ethiopia. This zone has 21 woredas (3 urban and 18 rural; 12- Agro-pastoralist and   9 Pastoralist 

weredas).  There are three hundred eighty two villages (349 rural and 33 urban) with the estimated 

population of 1,757,403 (366,334 House Holds) per 67,329.59 km2. The health facilities (HF) 

found in the zone includes; 5 Hospitals, 84 Health centre (HC), 337 Health post (HP), 193 

Private/Public/NGO clinics, and 95 Pharmacies. TB treatment services are being rendered 

according to Directly Observed Treatment Schedule, Shorts Course (DOTS) in all the hospitals, 

HCs, Clinics and HPs. The zone had three major ecological zones: Highland 14.93%, Mid Land 

21.54%, and Low Land 63.55 %. Agriculture and livestock production is the mainstay of the 

livelihood of the people [1].  

Eligibility criteria  

Any client who has come to the respective hospital and diagnosed as having PTB and not on anti 

TB treatment for more than two weeks was included while, Pregnant and lactating mothers (BMI 

is not ideal for these groups) and patients who are seriously ill were excluded.  

Sample Size Determination and Sampling Techniques 

The sample size of the study was determined by using single population proportion formula (n = 

Z α/2 
2 p (1-p) / d2) by assuming 95% confidence interval, 5% margin of error and taking 37.9% 

proportion of nutritional deficiency among newly diagnosed TB patients from previous study done 

in Addis Ababa is 368 patients while non response rate was added it becomes 405. The total sample 

size was proportionally allocated to each hospital based on the amount of TB clients’ flow of 

previous year.  

Study Variables 

Nutritional deficiency among new pulmonary tuberculosis patients is the dependent variable while 

independent variables includes socio demographic characteristics (age, sex, educational status, 



residence, marital status, ethnicity, religion, monthly income, family size, support), disease related 

conditions (type of PTB, length of symptoms before diagnosis, treatment history, co-morbidities, 

HIV serum status), life style (alcohol consumption, tobacco use, chat chewing status and food 

taboos) and anthropometric measurements (height, weight).   

Operational Definitions 

New PTB patient: New PTB are patients who are clinically diagnosed to have PTB and enrolled 

to DOTS and on anti TB drugs for the current episode for lesser than two weeks. Nutritional 

deficiency: Nutritional status of an adult PTB patient who has BMI of less than 18. 5 kg/m2 in 

adults (age >=18). BMI z-score < –2SD in adolescents and children (age < 18yrs; Mild 

undernutrition: BMI = 17.0-18.4kg/m2; Moderate undernutrition: BMI= 16.0-16.9 kg/m2; Sever 

undernutrition: BMI <16.0 kg/m2. 

Data collection procedures and data collection instruments  

After obtaining ethical clearance and determining the number of study participants per hospital, 

each participant will be enrolled into the study randomly with consent. Interviewer administered 

structured questionnaire and anthropometric measurements was used for the data collection.  The 

questionnaire was developed after reviewing different literatures which had previously been done 

on similar topics. Anthropometric measurements was taken. Weights was recorded using regularly 

calibrated beam balance (+100 g precision), with the patient wearing light clothing. Heights was 

recorded to the nearest centimeter with a stadio-meter using standard procedures. Interviews and 

measurements was made by trained nurses with the help of investigators during the planned data 

collection period.   

Data Analysis  

Body mass index (BMI in kg/m2) was calculated as weight in kilograms divided by the square of 

height in meters and the patients was classified into categories based on the BMI cutoffs for weight 

categories as recommended by the WHO [2]. For adult >= 18 years, we defined the nutritional 

status as follows: underweight (BMI < 18.5 kg/m2), normal (BMI 18.5 –<25 kg/m2) and 

overweight (BMI 25 kg/m2). For children and adolescents < 18 years, WHO age and gender-

specific BMI z-score tables to classify those with BMI z-score < –2 as underweight and those with 

z-score >2 as overweight [3] were used. SPSS 21 was used for data analysis. Descriptive data is 



presented as tables and graphs. Binary logistic and multinomial logistic regression was utilized for 

identifying association between independent and dependent variables. Significant association is 

considered with p value less than 0.05.  

Data quality control 

In order to boost the quality of the data, the questionnaire was pre tested on 5% of study 

participants in other health facilities. The study participants were interviewed by trained data 

collectors (Nurses and Health Officers) with the language they understand best after translation. 

Closer supervision was made to address any concerns from the data collectors. The data were 

monitored frequently during collection and collected questionnaires were examined for 

completeness and consistency at field. The same instruments were used to take the measurements 

and were calibrated each morning to ensure validity of the results.   
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