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ABSTRACT 

Background: Tuberculosis (TB) is a chronic infectious disease caused by Mycobacterium tuberculosis. 

Treatment of tuberculosis consists of two phases, the intensive phase for 2 months and the continuation 

phase for 6-12 months. One of the factors associated with tuberculosis is nutritional status. If the patient 

has poor nutritional status, the risk of being infected with tuberculosis will increase. Likewise, if a patient is 

infected with tuberculosis, the risk of suffering from malnutrition will increase due to the side effects of taking 

anti-tuberculosis drugs and increased metabolism from Mycobacterium tuberculosis infection. This has a 

huge influence on the patient's recovery. 

Objective: This study aimed to investigate the relationship between treatment phase and nutritional status 

in adult tuberculosis patients at Public Health Centers in Jambi City. 

Methods: This study is an analytic type of research using a cross sectional design. This research was 

conducted in several Public Health Centers in Jambi City from July to October 2022. Nutritional status was 

assessed based on the value of Body Mass Index (BMI). The relationship between treatment phase and 

nutritional status was analyzed using the chi-square test. 

Results: The number of samples in this study were 71 patients consisting of 90.1% pulmonary TB patients 

and 9.9% extra pulmonary TB patients. A total of 59.2% of patients were in the intensive phase of treatment 

and the majority of patients had underweight nutritional status (60.6%). The results of statistical analysis 

obtained p value < 0.001. 

Conclusion: There is a relationship between treatment phase and nutritional status in adult tuberculosis 

patients at the Public Health Centers in Jambi City. 
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INTRODUCTION 

Tuberculosis (TB) is one of the top 

ten causes of death and infectious diseases. 

According to the World Health Organization 

(WHO) report in 2019, eight countries 

account for two-thirds of the total TB in the 

world and Indonesia is in second place. 

Globally, the incidence of TB is decreasing 

by around 2% every year.1 The incidence of 

TB in Indonesia will be 312 out of 100,000 

people in 2021. Over the last three years, the 

incidence of TB in Indonesia has decreased.2  
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Based on data from the Regional 

Government of Jambi Province in 2019, the 

Case Detect Rate (CDR) of TB cases was 

35.62% with the highest CDR in Merangin 

Regency (62.40%) and Jambi City is ranked 

eighth with a CDR of 30.66%.3 

Many TB cases are associated with 

five risk factors including alcohol use 

disorders, diabetes, HIV infection, smoking, 

and malnutrition.4 Infectious diseases such 

as TB and malnutrition are interrelated where 

TB can cause malnutrition and malnutrition 

can also increase the risk of TB infection.5 TB 

patients experience loss of appetite, nausea, 

vomiting, abdominal pain, diarrhea, and 

changes in metabolism caused by the course 

of the disease.6 This is the cause of 

accelerated malnutrition due to insufficient 

intake, so the impact on the immune system 

becomes weaker and makes it easier to get 

sick, if not treated immediately, the nutritional 

status will quickly decline. Therefore, the 

need for maintaining nutritional health 

includes achieving and maintaining normal 

body weight, correcting lost nutritional 

deficiencies, and strengthening the body's 

resistance is needed to accelerate the TB 

healing process.7 

Administering anti-tuberculosis drugs 

is the most important component in TB 

management and is the most efficient way of 

preventing TB transmission. Anti-

tuberculosis drugs administration includes 

two phases of treatment, the intensive phase 

or the initial stage and the continuation 

phase. In the intensive phase, anti-

tuberculosis drugs is given every day for two 

months with the aim of rapidly reducing the 

number of Mycobacterium tuberculosis 

present in the patient's body and minimizing 

the risk of transmission. The continuation 

phase ranges from 4-6 months which aims to 

kill the remaining Mycobacterium 

tuberculosis from the previous stage to 

prevent recurrence.8  

The treatment phase is often 

associated with the nutritional status of TB 

patients. Research by Prayitami et al (2012) 

regarding the relationship between the 

phases of treatment and the nutritional status 

of children with TB at Dr. H. Soewondo 

Kendal for the period January 2011 – 

September 2011 reported that most children 

were in the advanced phase (54.7%) and the 

majority of children had normal nutritional 

status (61.5%) and there was a relationship 

between the treatment phase and the 

nutritional status of children with TB.9 

Kusumaningroh et al (2018) also reported 

that there was a relationship between 

physical activity and treatment phase with 

nutritional status in TB patients at BBKPM 

Surakarta where the treatment phase had a 

0.382 times greater chance of influencing 

nutritional status than physical activity.10 

Meanwhile, Amalia et al (2022) reported that 

there was no relationship between the 

treatment phase and the nutritional status of 
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pulmonary TB patients at the Cakranegara 

Health Center, Mataram City.11 

Based on the background and the 

high number of TB case findings in Jambi 

City, the researchers conducted a study on 

the relationship between the treatment 

phase and the nutritional status of adult TB 

patients at Public Health Center in Jambi 

City. The objective of this study is to 

determine the relationship between the 

treatment phase and the nutritional status of 

adult TB patients at Public Health Center in 

Jambi City. 

 

METHODS 

A cross-sectional study was 

implemented. This study was conducted in 

three Jambi City Public Health Centers from 

July to November 2022. The nonprobability 

sampling with consecutive sampling 

approach was used to select TB patient from 

the selected Public Health Centers. The 

sample in this study were 71 adult TB 

patients who underwent outpatient care at 

Putri Ayu, Kenali Besar, and Paal V Public 

Health Centers in Jambi. 

The nutritional status data were 

collected by measuring anthropometric 

indicators. Weight and height of each study 

participant were measured by research 

team. Digital weight scale was used to 

measure the weight of each study participant 

and weight was measured to the nearest 0.1 

kg. Height was measured using the vertical 

measuring rod to the nearest 0.1 cm. 

Nutritional status is determined based on the 

calculation of body mass index (BMI). BMI 

was computed as = weight (in kilogram)/ 

(height in meter)2. The Indonesian Ministry of 

Health classify BMI classification, a) BMI < 

18.5: underweight, b) BMI 18.5 – 25.0: 

normal, and c) BMI > 25.0: overweight.12 The 

characteristics (sex, age, site of infection, 

smoking history, and treatment phase) were 

retrieved from patient interview and medical 

records. 

Ethical clearance for this study was 

obtained from the Ethics Committee of the 

Faculty of Medicine and Health Sciences, 

Universitas Jambi, Indonesia. Written 

informed consent was obtained by the each 

participants. 

Descriptive statistics were used to 

identify the proportion of sex, age, site of 

infection, smoking history, treatment phase, 

and nutrinional status. The correlation 

between treatment phase and nutritional 

status was analyzed using SPSS software 

version 20 using the chi-square test. Variable 

with a p-value less than 0.05 was considered 

to indicate a statistically significant 

difference. 

 

RESULTS 

Based in this study, we found a total 

of 71 TB patient for the final analysis. Profile 

of TB patients in this study are shown in 

Table 1. The mean age of study participants 
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was 41 years, 18 and 72 year was the 

youngest and the oldest age of study 

participants. The majority of the participants 

were male (63.4%), pulmonary TB patients 

(90.1%), without smoking history (54.9%), 

and in the intensive phase (59.2%). The 

prevalence of underweight among TB 

patients was 60.6%

Table 1. Profile of TB patients (n = 71) 

Population profile Frequency Percentage 

Sex 
Male 
Female 

 
45 
26 

 
63.4 
36.6 

Age, y 
18 – 40 
41 – 60 
>60  

 
38 
23 
10 

 
53.5 
32.4 
14.1 

Site of infection 
Pulmonary TB 
Extra-pulmonary TB 

 
64 
7 

 
90.1 
9.9 

Smoking history 
Yes  
No 

 
32 
39 

 
45.1 
54.9 

Treatment phase 
Insentive phase 
Continuation phase 

 
42 
29 

 
59.2 
40.8 

Nutritional status 
Underweight 
Normal  
Overweight 

 
43 
25 
3 

 
60.6 
35.2 
4.2 

 

Table 2 showed that the majority of 

TB patients who were undergoing incentive 

phase treatment had underweight nutritional 

status (83.3%), in contrast to patients who 

were in the continuation phase had normal to 

obese nutritional status (72.4%). The results 

of statistical analysis using the chi-square 

test obtained p value <0.001 which indicated 

that there was a significant relationship 

between the treatment phase and nutritional 

status in adult TB patients at the Jambi 

Public Health Center. Adult TB patients who 

were undergoing intensive phase treatment 

will be at risk of 3.021 times experiencing 

underweight nutritional status (PR 3.021, 

95% CI 1.65 – 5.53).

 

Table 2. Result of statistical analysis 

Treatment phase Nutritional status Total PR (95%CI) p value 

Underweight Normal to 
overweight 

n % n % n % 

Insentive phase 35 83.3 7 16.7 42 100 3.021  
(1.65 – 5.53) 

<0,001 
Continuation phase 8 27.6 21 72.4 29 100 

Total 43 60.6 28 39.4 71 100 
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DISCUSSION 

In this study, the proportion of 

underweight among the TB patients was 

60.6%. Our finding was also compatible with 

the reports from previous study in Amhara 

regional state of Ethiopia (57.17%).13 

Nutritional status is significantly lower in 

active pulmonary TB compared with healthy 

controls in different studies in Indonesia, 

England, India, and Japan. 14 In TB patients, 

a reduction in appetite, nutrient 

malabsorption, micronutrient malabsorption, 

and altered metabolism leads to wasting.15 

Our study also found that there was a 

significant relationship between the 

treatment phase and nutritional status in 

adult TB patients at the Jambi Public Health 

Center which in line with a study conducted 

in Surakarta.16 In this study, adult TB patients 

who were undergoing intensive phase 

treatment will be at risk of 3.021 times 

experiencing underweight nutritional status. 

This result was lower than Kusumaningroh et 

al (2018) study, which found that there was a 

relationship between treatment phase and 

nutritional status in TB patients and the 

patients who were in the early stages of 

treatment (intensive phase) risk 3.246 times 

greater for have a very thin or thin nutritional 

status.10 In contrast to findings from study in 

Mataram, the present study found no 

significant association between treatment 

phase and nutritional status in TB patients at 

the Cakranegara Public Health Center.11 

The relationship between TB and 

malnutrition consists of two interactions, the 

effect of TB on nutritional status and the 

effect of malnutrition on the incidence and 

clinical manifestations of TB.17 Tuberculosis 

disease exacerbates nutritional conditions by 

increasing metabolic needs and reducing 

appetite. TB patients experience decreased 

appetite, nutritional intake and malabsorption 

of micronutrients due to changes in the 

patient's metabolic system caused by the 

disease.18 

The micronutrients that most 

influence TB disease are vitamin A, vitamin 

D, and zinc.19 An experimental evidence 

conducted in India reported that TB patients 

often showed weight loss due to suboptimal 

protein intake, muscle catabolism caused by 

inflammation during infection and 

gastrointestinal symptoms caused by acute 

phase.20 

TB is an important risk factor for 

malnutrition. Therefore, effective TB 

management requires a detailed 

assessment of nutritional status as it can 

help to manage complications of the disease 

and also understand the impact.18 In India, 

handling malnutrition along with TB 

treatment has been shown to improve 

treatment outcomes and reduce the risk of 

recurrence. Nutrition counselor can help to 

ensure adequate energy intake and promote 

weight loss.20 
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CONCLUSION 

In conclusion, the prevalence of 

underweight among TB patients at Public 

Health Center in Jambi City was 60.6%. 

There was a significant relationship between 

the treatment phase and nutritional status in 

adult TB patients at the Jambi Public Health 

Center. Adult TB patients who were 

undergoing intensive phase treatment will be 

at risk of 3.021 times experiencing 

underweight nutritional status.
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