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One out of every three adult TB patients suffered from undernutrition in conflict affected Southern Ethiopia: a multicenter facility-based cross-sectional study
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Background: Although tuberculosis mortality has dramatically decreased over the last decade, tuberculosis remains the world's biggest cause of death. Conflict affected nations hold vast majority of malnourished people globally, where many people die each year of tuberculosis. With regard to the global burden of tuberculosis, Ethiopia ranks third in the African continent and seventh overall. But in the research arena, the severity of the issue is not as well understood. Therefore, the current study aimed to assess undernutrition and the determinant factors among adult TB-patients receiving treatment in public health facilities in conflict affected zones of Southern.



Methods: A multicenter facility-based cross-sectional study was conducted from 27/08/2023–28/ 09/2023 among 414 randomly selected adult (age ≥18 years) TB-patients receiving treatment at public health facilities in conflict affected zones of Southern Ethiopia. An interviewer-administered questionnaire and anthropometric measurements were used to collect data from study participants after written informed consent provision. By using SPSS Version 25, bivariate and multivariable logistic regression models were employed to determine the factors related to nutritional status.



Results: Overall, 33.3% of study participants had undernutrition, with a [95% CI (28.8%–38.1%)]. Factors such as cigarette smoking [AOR = 2.02, 95% CI; 1.22, 3.34] chat chewing [AOR = 2.50, 95% CI; 1.59, 3.93] regular cheka drinking [AOR = 1.82; 95% CI, 1.22–2.71] and household food insecurity [AOR = 1.78, 95% CI; 1.19, 2.66] had significant association with undernutrition.



Conclusions: The results of this study show that undernutrition affects one in three adult TB patients. Lifestyle factors such as smoking and chewing, and dietary factors like cheka eating and household food security had significant association with undernutrition. In order to improve the quality of life for TB patients, it is imperative that all stakeholders should prioritize addressing the lifestyle and nutritional aspects that are essential to the effectiveness of TB control and prevention initiatives.



KEYWORDS
undernutrition, conflict, tuberculosis, associated factors, Ethiopia





Background

Undernutrition is the state in which an individual's intake of nutrients and energy is insufficient to meet their demands in order to maintain good health (1). Approximately 390 million persons over the age of 18 were underweight globally in 2022. An additional 190 million had thinness (BMI-for-age more than two standard deviations below the reference median) (2).

Worldwide, TB has probably returned to being the world's leading cause of death from a single infectious agent, following three years in which it was replaced by coronavirus disease (COVID-19) (3). Being a major cause of premature adult population death and affecting individuals worldwide, it is a huge public health concern (4). In the last two years, about 10 million people worldwide have been diagnosed with tuberculosis, and 1.4 million have died from the disease (5). Nonetheless, the majority of the disease burden is found in developing nations, where over 50% of cases occur in economically productive age ranges (6). With regard to the global burden of tuberculosis, Ethiopia ranks third in the African continent and seventh overall (7). Remarkably, tuberculosis (TB) ranks third in hospital fatalities and is the eighth most common cause of hospital admissions in Ethiopia (8).

Undernutrition and tuberculosis (TB) are interconnected, with undernutrition increasing TB risk and malnutrition resulting from the latter (9, 10). A sufficient, well-balanced diet has been associated with faster sputum conversion and improved weight gain (11). Supplements high in energy also improved athletic performance and lean body mass (12). In addition, TB patients who do not receive adequate energy have been found to regularly have poor adherence to anti-TB medicine. This may raise the patient's risk of developing multi-drug resistant (MDR) type tuberculosis (TB), which is presently one of the major public health problems challenging Ethiopia and the rest of the world (13, 14).

Globally, armed conflicts claimed the lives of almost 191 million individuals during the 20th century (15). Armed conflicts degrade housing, sanitation, and hygiene, interrupt prevention programs, demolish infrastructure, and destroy existing healthcare systems, all of which contribute to the spread of infectious illnesses like tuberculosis (16). Furthermore, during armed conflicts, the burden of tuberculosis increases due to overcrowding and malnutrition (17). Despite Ethiopia being the oldest sovereign state on the African continent, conflict has become the norm (18). It wouldn't be an overstatement to suggest that war and conflict have characterized Ethiopia's history (19). Currently, in addition to on-going internal conflict, neighbour Sudanese conflict and economic slowdowns as a result of trade wars, the Russian—Ukraine war (20, 21), and a global pandemic like COVID-19 (22, 23) raised the rate of related hunger. In conflict affected areas, TB is also one of the most well-known causes of illness and mortality (24–26).

Undernutrition was more common among tuberculosis patients who were male, from low-income families, had low educational attainment, were unable to work, and did not receive nutritional counseling (27–29). Behavioral characteristics were also linked to undernutrition. For example, smoking increases the likelihood of consuming insufficient calories, which has been connected to a decrease in appetite and an increase in resting energy expenditure due to nicotine's effects on the body's metabolism (30, 31).

For tuberculosis patients to have a lower chance of comorbidities and related mortality as well as negative treatment outcomes, their nutritional state must be improved. As undernutrition is powerful predictor of active TB, its reduction among general population can significantly lower the incidence (32). Furthermore, research on the extent and causes of undernutrition is needed to improve early case detection and management; yet, there is a dearth of Ethiopian literature in this area. Eventually, even the previously done researches have a more narrow scope, which diminishes the generalizability of the finding (33, 34).

All tuberculosis patients in Ethiopia are currently eligible for free treatment. Management aspects of tuberculosis control program has to integrate addressing malnutrition, household food insecurity, and other TB determinants and consequences (35).

Developing a suitable intervention to address the worsening effects of adult tuberculosis patients requires magnitude of undernutrition and its associated components. Though undernutrition and tuberculosis are highly prevalent in Ethiopia, relatively little research has been conducted on undernutrition and associated risk factors in adult-TB patients (33, 36). Furthermore, these studies have only looked at other regions, ignoring the conflict-affected Southern regions of the nation, which are experiencing the worst drought the Horn of Africa has seen in decades (37). Therefore, the aim of this study was to assess the detrimental factors associated with undernutrition among adult TB patients receiving treatment at public health facilities in conflict affected zones of Southern Ethiopia, 2023.



Methodology


Study area, period and design

From 27th August–28th September 2023 a health facility-based cross-sectional study was carried out in Amaro, Burji, Derashe, Ale and Konso zones, in Southern Ethiopia. These areas were respectively 357 km, 546 km, 550 km and 522 km from south of the country's capital, Addis Ababa.

The research area's population was estimated to be 3,157,673 based on the Central Statistics Agency of Ethiopia's most recent population projection, which included 2,684,076 rural (85%) and 473,597 urban (15%) individuals (38). This area is among zones threatened by drought (39) and, also one of inter-communal conflict-affected Ethiopian zones (40). In this study area, there are 32 health facilities delivering anti-TB services during the study period.



Eligibility

Source population: All adult (age ≥18 years) TB patients who were receiving treatment in conflict affected zones of Southern Ethiopia during the study period.

Study population: All adult TB patients who were receiving treatment in randomly selected public health facilities.

Adult TB patients who were pregnant and lactating woman, elderly above 60 year old, HIV and diabetic mellitus participant, critically ill and can't tell the necessary information during data collection were excluded from the study.



Variables of study


Dependent variable

Undernutrition [Body Mass Index (BMI) < 18.5] among adult TB patient; BMI was computed by standard procedures i.e., as body weight in kilograms divided by the square of height in meter. Severe undernutrition is defined as a BMI < 16.0 kg/m2, moderate undernutrition as a BMI = 16.0 kg/m2–16.99 kg/m2, mild undernutrition as a BMI = 17.0 kg/m2–18.49 kg/m2, Normal weight as a BMI = 18.5 kg/m2–24.99 kg/m2, Overweight as a BMI = 25.0 kg/m2–29.99 kg/m2 and Obese as a BMI ≥ 30 kg/m2. To make interpretation simpler, we dichotomized the BMI into two categories: undernutrition (BMI < 18.5) and Normal (BMI ≥ 18.5).



Independent variables

Socioeconomic and demographic factors included age, sex, education, weight, height, family size and Occupational status.

Dietary practice and Lifestyle characteristics were: Feeding pattern, meal frequency, individual diversity score, regular cheka drinking, and household food security Drinking alcohol, Smoking cigarettes and Chewing chat.

Health history characteristics included Duration on TB treatment, Type of Treatment and Treatment adherence.




Operational definitions

Tuberculosis patient: who has sign and symptoms of cough, loos of appetite, easily fatigability, night sweating and loos of weight for the last 2 weeks that is verified by radiographic abnormalities compatible with active tuberculosis and smear examination positive for AFB (41).

Chat (Catha edulis) is a recreational, chewed herbal drug that has been used as a psychostimulant for centuries in East Africa and the Arabian Peninsula (42).

Regular chat chewing: For the previous year or longer, khat was chewed at least once every week (43). Cheka is one of the indigenously fermented alcoholic beverages that is extensively consumed and valued by consumers in urban and rural areas of the Konso and neighboring Zones in southern Ethiopia (44).

Meal frequency: This was defined as the number of meals consumed per day. Participants were categorized as having adequate meal frequency if they consumed three or more meals per day and inadequate if they consumed fewer than three meals per day.

Food security: Household food security was assessed using the Household Food Insecurity Access Scale (HFIAS). A household was classified as food secure if the total score was <2 and food insecure if the score was ≥2.

Alcohol use: Participants were classified as alcohol users if they reported consuming alcohol during their TB treatment follow-up.

Adherent: Individuals who received more than 90% of the prescribed dosage (45, 46).

Non- adherent: If patients took less than 90% of the prescribed dosages of their medications, they were considered non-adherent to therapy (45, 46).



Sample size determination

Our target sample size was 416. This sample size was calculated using a formula for single population proportion by taking a 44.3% proportion (p) of chronic malnutrition; 5% margin of error; 10% non-response rate; and 95% confidence intervals (CI) (47). The same approach was used by similar studies (48, 49). Initially, among 32 healthcare facilities providing TB treatment in four zones during data collection, 11 were randomly selected. Then, a sampling frame was prepared using the patient's medical registration number from the TB registration record of each medical facility. Following that, the total sample size was distributed proportionally to each facility. The study participants were subsequently selected using a computer-generated basic random sampling process from each of the specified healthcare facilities.



Data collection procedures

A total of 11 research assistants and 04 supervisors assisted with data collection. They were at least diploma holder health professionals who spoke the local language and had previous experience in data collection. Supervisors and data collectors received two days of training at their respective zonal centres regarding the study's goals, the tool's contents, and data collection techniques.

Using a beam balance, the weight of the research subjects was measured to the nearest 0.1 kg while they were not wearing shoes or bulky clothing. Accuracy checks of the weighing scale were also made against a standard weight. Prior to weighing each research subject, calibration was done by setting it to zero. Using a Seca vertical height scale, the study participants' heights were measured while they were standing straight in the centre of the board. Participants were asked to take off their shoes and stand in the Frankfurt plane. A measuring board was touched at the occipital (back of the head), shoulder blades, buttocks, and heels, and the height was recorded to the closest 0.01 cm.

To determine undernutrition, first Body mass index (BMI) of the study subjects was calculated by dividing weight in kilograms by the square of the height in meters (kg/m2). Using BMI, undernutrition was defined by BMI < 18.5 kg/m2. Moreover, undernutrition was classified: severe (BMI < 16 kg/m2), moderate (BMI 16–16.99 kg/m2) and mild (BMI 17–18.49 kg/m2) (20).

Face-to-face interviews were used to gather Sociodemographic information from patients, and medical records were used to extract clinical features. The Food and Agricultural Organization's recommended 24 h dietary recall method was used to measure each respondent's individual dietary diversity using the standard individual dietary diversity scale items. Adult TB patients were classified as having a low individual dietary variety score if they consumed fewer than seven of the 14 food groups; otherwise, they were not (32).

The standard household food security access scale was utilized in order to evaluate the level of household food security (21). The nine questions on food insecurity are categorized as follows: 0 = no occurrence, 1 = rarely, 2 = often, and 3 = often. A recall span of 30 days, spread across four weeks, was used for each question. The score was then totalled and divided into two groups: households with secure food sources and households with insecure food sources. If the household received a score of two or higher, there was food insecurity (21). All patients received nutritional counselling at the time of the actual data collection. All phases of the data collection were rigorously observed and overseen by the principal investigator and the assigned supervisors.



Statistical analysis

Statistical Package for Social Sciences (SPSS) Version 25 was used for data analysis. Cross-tabulation and frequencies were used to describe the study population in terms of pertinent factors and to look for missing values in the variables. Additionally, the study population characteristics were summarized using percentages, proportions, and summary statistics. To evaluate the independent relationship between the covariates and the outcome variable, binary logistic regression analysis was performed. To control confounding effects and identify significant factors, variables from the bivariable analysis with p-values less than 0.25 were added to the Multivariable Logistic Regression model (22, 23). The Hosmer-Lemeshow test for goodness of fit was used to see whether the model was adequate to fit the outcome variable with the predictors; the result was 0.43, which was within the acceptable range. Statistically significant factors in the multivariable analysis were those with p-values less than 0.05, and we reported the corresponding adjusted odds ratios (AOR) along with corresponding 95% confidence intervals (CI).



Patients and the public involvement

No patients or members of the public were involved in the planning, execution, or distribution of the study's results.




Results


Socioeconomic and demographic characteristics of study participants

Out of the 416 potential participants approached, 414 agreed and successfully participated in this study with a response rate of 99.5%. The mean age of the study participants was 31.94 (SD ± 10.97) years, with 18 and 65 years being the minimum and maximum ages, respectively. Of the total (414) respondents two hundred and forty six (59.4%) were men and three hundred twenty eight (79.9%) were living with their spouses. Majority (82.2%) of study participants were living with family size of five or more members (Table 1).


TABLE 1 Socio-demographic characteristics among adult TB patients receiving treatment in public health facilities of conflict affected zones of Southern Ethiopia, 2023 (n = 414).
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Dietary and lifestyle characteristics of the participants

Based on their individual dietary diversity score, two hundred and twenty eight (55.1%) of the study participants did not receive a diversified diet. Only one in five study participants got three or more meals per day. One hundred and fifty nine study participants, or 38.6% of the total, were food insecure according to the household food insecurity access scale. A total of 182 (44%) TB patients reported their habit of regular drinking of cheka while nearly one third of the study subjects (33.1%) reported to get additional food outside home (Table 2).


TABLE 2 Dietary and lifestyle characteristics of adult TB patients receiving treatment in public health facilities of conflict affected zones of Southern Ethiopia, 2023 (n = 414).
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TABLE 3 Health history of adult TB patients receiving treatment in public health facilities of conflict affected zones of Southern Ethiopia, 2023 (n = 414).
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Two hundred and fourteen (51.7%) of the study participants reported drinking alcohol, while one hundred and nineteen (28.7%) respondents were smoking cigarettes during treatment follow-up. One hundred and six (25.6%) of study participants also reported using chat during treatment follow-up.



Health history of the study participants

Two hundred and twenty six, (54.6%) of study subjects were diagnosed with pulmonary tuberculosis and received treatment for it, whereas one hundred and eighteen (45.4%) received treatment for extra-pulmonary tuberculosis. Regarding the length of treatment, three hundred and twenty (73.7%) got anti-TB medicine for more than two months, while forty two patients (10.9%) said they had skipped taking the drug after beginning treatment (Table 3).



Magnitude of undernutrition

The prevalence of undernutrition among adult tuberculosis patients in Southern Ethiopia's conflict-affected zones in 2023 was found to be 33.3% (n = 138) [95% CI (28.8%–38.1%)]. Of which, the percentages of mild, moderate, and severe undernutrition were 11.20%, 13.7%, and 8.4%, respectively. The BMI was 19.7 ± 2.45 (mean ± Standard Deviation) (Figure 1).


[image: Figure 1]
FIGURE 1
Prevalence of undernutrition among adult TB patients receiving treatment in health facilities of conflict affected zones of Southern Ethiopia, 2023.




Factors associated with undernutrition study participants

The bivariable analysis revealed that undernutrition in adult tuberculosis patients was significantly associated with the patient's sex, educational status, family size, smoking, chewing chat, drinking alcohol, frequency of meals, individual dietary diversity score, household food insecurity, and regular cheka drinking. By using multivariable logistic analysis, smoking cigarette [AOR = 2.02, 95% CI; 1.22, 3.34], chewing chat [AOR = 2.50, 95% CI; 1.59, 3.93], household food insecurity [AOR = 1.78, 95% CI; 1.19, 2.66] and regular cheka drinking [AOR = 1.82; 95% CI, 1.22–2.71] were significantly associated the outcome variable.

Respondents who drink cheka regularly were 1.82 times more likely undernourished than their counterparts who did not drink cheka regularly [AOR = 1.82; 95% CI, 1.22–2.71]. The odds of undernutrition were 2.02 times [AOR = 2.02, 95% CI; 1.22, 3.34] and 2.50 times [AOR = 2.50, 95% CI; 1.59, 3.93] higher among cigarette smokers and chat chewers than their counterparts who do not smoke cigarette and chew chat respectively. Moreover, TB patients who live in food insecure households were about 1.78 times more likely to be undernourished than those who live in food secure households [AOR = 1.78, 95% CI; 1.19, 2.66] (Table 4).


TABLE 4 Bi-variable and multivariable logistic regression analysis of factors associated with adult TB patients receiving treatment in public health facilities of conflict affected zones of Southern Ethiopia, 2023 (n = 414).
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Discussion

This study investigated the magnitude of under-nutrition and determinant factors among adult TB patients receiving anti-TB treatment at public health facilities in the conflict affected zones of south Ethiopia. According to our research, undernutrition affected one in three adult TB patients (33.3%); this suggests that the study area had a lower prevalence of undernutrition than studies carried out in Ethiopia's Oromia and Somalia regions (38.9% and 44.3%, respectively) (47, 50). Undernutrition at the time of active tuberculosis diagnosis is one of the well-recognized risk factor for the disease progression, and predictor of relapse and death (51).

According to findings from this study patients who smoke cigarette were 2.02 times likely to be undernourished than their non-smoker counterparts. Smoking weakens the immune system and harms the lungs, increasing a smoker's risk of contracting tuberculosis. It's been demonstrated that tuberculosis is associated with a weakened immune system and various faults in immune cells (52, 53). Nicotine inhibits the expression of toll-like receptors, and the cytokine and chemokine production of type 2 pneumocytes, macrophages, and lung epithelial cells which in turn alters the inborn immune responses against tuberculosis (54, 55).

Our current findings revealed that tuberculosis patients who regularly chew chat were 2.50 times likely to be undernourished than those who do not chew. The primary psychoactive component of the plant, cathinone, is an alkaloid found in fresh leaves and shoots (56). Chewing of the leaves and shoots releases that psychoactive component; It finally suppresses appetite after being extracted into saliva and actively absorbed into the bloodstream (57, 58). On the other hand, oral cancer growth is among long-term negative impacts (59). Undernutrition in those patients with oral cancer is a result of inadequate calories intake caused by both functional and mental nature (60). Through the activation of caspases, the organic extract of chat has also been indicated to cause apoptosis (61, 62). Synergically both tuberculosis and chat reduce appetite which in turn leads to undernutrition (51, 63). Chronic gastroenteritis has been more common among chat chewers which usually disrupts nutrient absorption (64).

Cheka is a fermented beverage made mostly of cereal and vegetables that is consumed in the southwest region of Ethiopia, specifically in Derashe and Konso (44). In our current findings revealed that tuberculosis patients who regularly drink cheka were 1.82 times likely to be undernourished than those who do not drink. This can be justified by the fact that cheka has low nutrient content (65). Therefore, we recommend tuberculosis patients not to rely solely on Cheka without consuming solid foods.

Household food security is one of the well-known key determinants of undernutrition, particularly for those living in income-insecure environments (66–68). Food insecurity is also one of the predisposing factors for low individual dietary diversity (69–72). In our current study, when compared to TB patients who live in food secure households, the odds of undernutrition were 1.78 times higher among those who live in food secure households. However, our study couldn't indicate that the identified low dietary diversity attributed to either household food insecurity or other socio-demographic factors. Therefore, in order to establish clear relationship among food insecurity, dietary diversity, and undernutrition, we recommend better study designs for future researchers.

Our study's strength is in its utilization of primary and secondary data to gather as much information as possible about the factors associated with undernutrition among adult tuberculosis patients receiving treatment follow-up at health facilities in conflict-affected areas. However, during interpretation of our findings one has to consider the following limitations. First off, the cross-sectional study design used in the research meant that no causal relationship could be determined. Second, because of the study design, recall bias may have had an impact on the results. In order to increase the robustness of studies on related problems, we recommend that future research should consider these limitations. In spite of this, the study made a sincere effort to address the primary factors of undernutrition.



Conclusions

The findings of this study show that undernutrition affects one in three adult TB patients. Lifestyle factors such as smoking and chewing, and dietary factors like household food security were significantly associated with undernutrition. In order to improve the quality of life for TB patients, it is imperative that all relevant parties give priority to addressing the lifestyle and nutritional aspects that are essential to the effectiveness of TB control and prevention initiatives.
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