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Abstract

Patients' health-related quality of life (HRQOL) is negatively impacted by multidrug-resistant
tuberculosis (MDR-TB). The HRQOL of MDR-TB patients was assessed in this study using the
European Questionnaire 5D-5L (EQ-5D-5L) utility score and HRQOL-related parameters. We
conducted a case-control study at the Haji Hospital from June to December 2024. MDR-TB
patients and drug-sensitive (DS-TB) patients were divided into case and control groups,
respectively. The HRQOL utility score and depression levels were measured using the Indonesian
EQ-5D-5L and Patient Health Questionnaire-9 (PHQ-9), respectively. This study included 84 TB
patients, 36 and 48 of whom had MDR-TB and DS-TB, respectively. Patients with DR-TB had a
significantly higher PHQ-9 score (7.55+5.97 vs. 4.69+4.21; p=0.047) than patients with DS-TB.
When compared to the control group, the case's EQ-5D-5L and EQ Visual Analog Scale utility
scores were considerably lower, at 0.86+0.11 and 69.30+16.65 (p=0.005) against 0.92+0.07 and
80.70+15.53 (p=0.002), respectively. The EQ-5D-5L utility score was considerably lower in DR-
TB patients with depression and a history of TB treatment. In conclusion, the HRQOL of MDR-TB
patients was low. Among MDR-TB patients, depression and TB treatment history were associated
with quality of life. This study provides insight into the need for healthcare practitioners to evaluate

patients' HRQOL, particularly for those with risk factors.
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Introduction

Having a treatment success rate of 51% in 2022, Indonesia is among the nations with the highest
prevalence of TB, TB/HIV, and multidrug-resistant TB (MDR-TB) [1]. These results did not meet
the national target of 80%. It demonstrates that the main problem in the treatment of MDR-TB is
the high treatment failure, one of which is caused by the high rate of loss to follow-up [2]. The
WHO incorporates bedaquiline in all oral regimens to treat MDR-TB, including
bedaquiline/pretomanid/ linezolid/moxifloxacin (BPaL/M), nine months, and longer regimens to
enhance treatment outcomes [3].

Patients with MDR-TB require long-term treatment with several adverse effects that impact
patients' health-related quality of life (HRQOL). Evaluating HRQOL in TB patients is essential to
identify appropriate actions to improve health quality [4,5]. Studies demonstrate that a good
quality of life during treatment correlates with favorable outcomes in TB patients [6,7]. However,
the measurement of HRQOL as part of treatment outcomes in patients with MDR-TB has not been
widely studied across countries, including in Indonesia. Several studies in Indonesia reported that
the HRQOL in MDR-TB patients was lower than in patients with drug-sensitive TB (DS-TB) [6,8].
However, neither study identified factors associated with HRQOL. Furthermore, MDR-TB patients
are more vulnerable to psychological disorders, such as depression. TB patients with
psychological disorders will reduce medication adherence and ultimately lead to a reduction in
treatment success [4].

Most studies used the Short Form-36 (SF-36) and World Health Organization Quality of Life —
BREF (WHOQOL BREF) to measure HRQOL in TB patients. They evaluate the patient’s health
status across several dimensions. However, utility scores cannot be directly calculated from both,
because the scoring is not based on individual preferences [9,10]. Conversely, the EQ-5D-5L to
evaluate HRQOL assessment is a simpler and economic appraisal because it can quantify general
health based on visual analog score (VAS) and is also designed to be self-administered by patients
and is relatively short compared to others [11].

No study in Indonesia has evaluated HRQOL in MDR-TB patients using EQ-5D-5L. To provide a
reference for developing programs to improve and enhance the QoL of MDR-TB patients and to
demonstrate the additional burdens caused by drug resistance, we compare the QoL of MDR-TB

patients with that of drug-sensitive TB patients. This study assesses a variety of five QoL domains



using standardized instruments of EQ-5D-5L and investigates factors associated with HRQOL in
MDR-TB patients who use all oral regimens containing bedaquiline. This evaluation may help

MDR-TB patients obtain appropriate treatment to improve QolL.

Materials and Methods
Patient selection
We carried out a case-control study at the Haji Hospital's TB outpatient clinic in Surabaya. This
study was authorized by the Haji Hospital's ethical committee for health research with approval
number 445/149/KOM.ETIK/2024. We separated TB patients into two groups: drug-sensitive TB
(DS-TB) patients as the control group and MDR-TB patients as the case group.
Regimens for MDR-TB patients include:

1. Bedaquiline/pretomanid/linezolid/moxifloxacin (BPaL/M) for six months

2. Nine months consists of bedaquiline/high-dose

isoniazid/clofazimine/levofloxacin/ethionamide/pyrazinamide/ethambutol

3. Longer regimens consist of bedaquiline/levofloxacin/linezolid/clofazimine/cycloserine.
All TB patients receiving therapy for MDR-TB and DS-TB during the study period made up the
research population. This study included consecutive patients from June to December 2024. We

used a case-control formula to determine the sample size. The sample size formula was:

p0.q0(Z1 — 5 +Z1 — B)?
(p1—p0)?

nl =n2

A 95% ClI level, 80% sampling power, and 5% (alpha) statistical significance were applied to
determine the sample size. The corresponding values for Z1-a/2 and Z1-8 were 1.96 and 1.28.
We obtained the P1 and PO values from a study by Izhar et al. (2021), where the proportion of
MDR-TB patients with poor quality of life was P1 = 0.286 and the proportion of DS-TB patients
with poor quality of life was PO = 0.089.[6] q0 = 1-p0 and q1 = 1-p1. According to the formula's
sample calculation, there were 17 samples in each group. A comprehensive sampling strategy
was employed in this investigation. All 84 TB patients still receiving TB treatment were included

in the sample.



Criteria of inclusion and exclusion

The study’s inclusion requirements were as follows: age > 18 years old and at least undergoing
TB treatment in regimens containing bedaquiline for eight weeks; able to read and write the
questionnaires; and willing to participate by filling out and signing the informed consent. Patients
were excluded if they did not have a complete medical record, had a psychiatric disorder, or had
chronic diseases such as cancer, stroke, or malignancy. We asked all eligible patients to complete

written informed consent before enrollment.

Data collection

The instruments in this study were questionnaires, standardized forms of The Indonesian European
Questionnaire 5D-5L (EQ-5D-5L) to measure the utility score of HRQOL, and the Indonesian
Patient Health Questionnaire-9 (PHQ-9) to assess the depression level. The Indonesian version of
EQ-5D-5L was adapted from Purba et al. (2018) with good validity and high test-retest reliability
[12]. The Indonesian version of PHQ-9 was adapted from Dian et al. (2022), considering that the
questionnaire was valid and reliable [13]. The questionnaire collected demographic data such as
education, age, sex, occupation, marital status, income, and duration of treatment. We collected
body mass index (BMI), comorbidities, history of TB treatment, and treatment regimens from the
electronic medical records of TB patients.

We gathered demographic information such as age, education, sex, occupation, marital status,
income, and duration of treatment via the questionnaire. We searched TB patients' electronic
medical records for information on body mass index (BMI), comorbidities, history of TB treatment,
and treatment regimens.

We calculated the utility score for each patient by subtracting the coefficient of each response
from 1 [14]. The utility score reflects the patient's preference for their health. A higher number
denotes a higher quality of life; the score ranges from 0 to 1. The EQ-VAS captures the patient's
self-rated health, ranging from 0 to 100 [14]. Nine questions with four possible responses and
scores comprise the PHQ-9. The total score is categorized as follows: no depression (1-4).: mild
(5-9), moderate (10-14), fairly severe (15-19), and severe (20-27) [13]. There are no cut-off points
for good or poor HRQOL on the EQ-5D-5L questionnaire. As a result, cut-off points were not used
in this study to classify subjects as having good or poor HRQOL.



Statistical analysis

We used numbers or percentages to report categorical variables and mean + SD to express
continuous data. Kolmogorov-Smirnov analyzed the normality of the data distribution for overall
comparisons. We used an independent t-test to compare the demographics of the two groups
because the continuous data were normally distributed. Factors related to DR-TB patients' utility
scores on the EQ-5D-5L were examined using an independent t-test to find variations between
variables. Chi-square or Fisher's exact was used to assess descriptive or categorical variables. The
two groups' EQ-5D-5L and EQ-VAS utility scores were correlated using Pearson correlation. We
used SPSS version 20.0 for the statistical analysis (SPSS Inc. Chicago, IL, USA). A P-value < 0.05

was deemed statistically significant.

Results

36 MDR-TB patients and 48 DS-TB patients who fulfilled the inclusion criteria were enrolled.
Table 1 exhibits the differences between the two groups. BPaL/M, nine-month, and longer
regimens were administered in 11/36 (30.5%), 3/36 (8.3%), and 22/36 (61.2%) for MDR-TB
patients, respectively.

Table 1 shows that more than 60% of TB patients were men, and their mean age was productive.
Patients with DR-TB had a considerably lower BMI than those with DS-TB. DR-TB patients had a
higher prevalence of DM than DS-TB patients, although not statistically significant (p-value >
0.05). 55% of patients with MDR-TB had previously received antitubercular medication treatment,
according to their TB treatment history. MDR-TB patients had a higher PHQ-9 score than those in
DS-TB, which was categorized as mild depression (p-value < 0.05). Table 2 describes the
transformation score for every EQ-5D-5L domain. It shows that MDR-TB patients had a higher
transformation score than DS-TB patients, but only two domains, mobility and pain/discomfort,
were statistically significant. Figure 1 displays the EQ-5D-5L utility score for the two groups. Based
on Figure 1, the utility score of EQ-5D-5L was lower in MDR-TB than in DS-TB patients (p-value
< 0.05). The score of EQ-VAS between the two groups is shown in Figure 2. Figure 2 shows that
MDR-TB patients had significantly lower EQ-VAS scores than DS-TB patients (p-value < 0.05).
Table 3 shows a positive correlation between the two groups' utility scores of EQ-5D-5L and EQ-

VAS. Table 4 displays the correlation between the two groups' EQ-VAS and 5D-5L utility scores.



Factors associated with the utility score of EQ-5D-5L among MDR-TB patients are shown in Table
4. Among MDR-TB patients, those who were previously treated and those with depression had a
significantly lower utility score EQ-5D-5L than those newly treated and without depression (p-
value < 0.05). The frequency of self-reported adverse events among MDR-TB patients is shown in

Table 5.

Discussion

Males were higher in our study between the two groups compared with females. Similar to the
previous studies in Indonesia, males are commonly found among TB patients [15]. BMI among
MDR-TB patients was significantly lower than that in DS-TB. In addition, the rate of underweight
patients was much higher in MDR-TB. It may be explained that the BMI was lower in DR-TB
patients since more than 50% of patients had secondary TB and it was associated with chronic
inflammation and TB symptoms, such as coughing, night sweats, and loss of appetite. Previous
studies reported that low BMI was a risk factor for MDR-TB. In order to improve BMI in MDR-TB
patients, undernutrition must be addressed with all-encompassing nutritional interventions.
Combining dietary support, supplementation, education, and routine monitoring may establish a
robust framework for TB patients' BMI improvement [16,17].

Approximately 58% of MDR-TB patients were previously treated with first-line antitubercular
drugs in our study. It was similar to our previous study, which reported that secondary TB was
more commonly found in MDR-TB patients than primary TB [18]. A meta-analysis study by Xi et
al. (2022) indicated that TB patients who had previously been treated were significantly associated
with MDR-TB [19]. One of the significant causes of MDR-TB cases after completion of DS-TB
treatment is low treatment adherence [20]. Diabetes mellitus (DM) was found in nearly 50% of
MDR-TB patients. A previous meta-analysis indicated that poor glycemic control among DM is a
risk factor for MDR-TB, especially primary TB [21].

Among MDR-TB patients, those with depression were considerably higher than those in DS-TB
(p-value < 0.05). In addition, the PHQ-9 score was significantly higher in MDR-TB patients than
in DS-TB (p-value < 0.05). It indicates that MDR-TB patients were more susceptible to depression
during treatment. High scores of PHQ-9 in DR-TB patients were supported by scores on the
depression domain of the EQ-5D-5L, which were greater in DR-TB patients than DS-TB patients.



Studies reported a higher prevalence of depression among MDR-TB patients than those in DS-TB,
ranging from 42.8% to 69.0%. Duration of illness was significantly associated with depression
among MDR-TB patients [22,23]. Since more than 50% of MDR-TB patients had a history of TB
treatment that prolonged their illness and treatment, they were at high risk of depression. It was
supported by Louw et al. (2012), who demonstrated that patients with TB retreatment experienced
harm to physical and mental health [24]. Conversely, a study by Jo et al. (2020) in Malawi reported
no difference in quality of life between new and retreated TB. It was more likely that less than
30% of patients had retreated TB [25].

MDR-TB patients are more susceptible to depression, which is most likely due to the adverse
effects of cycloserine. As is known, cycloserine is one of the class B anti-TB drugs used in longer
treatment. In our study, 61% of patients received a longer treatment regimen containing
cycloserine. A study in China reported that among DR-TB patients who had undergone
cycloserine therapy, especially those who were underweight and had a history of TB treatment,
there was an association with depression [26]. Cycloserine could render pre-existing psychiatric
disorders worse. MDR-TB patients frequently experience social vulnerability, extreme poverty,
and stigma, all of which have an impact on mental health. Additionally, depression is very
common and may result in a poorer prognosis and loss to follow-up. A crucial aspect of managing
TB patients is treating the accompanying depression. Even after TB treatment, untreated
depression may culminate in an impairment of quality of life and a persistent functional decline.
Furthermore, untreated depression can negatively impact the outcomes of TB treatment. By
altering daily activities and pathogenic mechanisms, depression can reduce treatment adherence
in TB patients. As a result, treating depression is thought to be crucial during TB treatment.
Depression and TB must be treated as a single issue rather than as distinct ones [3]. In these
circumstances, controlling cycloserine toxicity is essential to attain a favorable outcome and
prevent severe adverse events. Evaluation of the dose and plasma concentration of cycloserine,
counseling, and psychosocial support may help patients to overcome symptoms of depression
and improve treatment adherence [22].

Hence, MDR-TB patients could be more susceptible to depression or anxiety than DS-TB patients.
Generally, the score for all domains was higher in the case group than in the control group,

indicating that the disease and treatment impaired each domain. It was supported by Araia et al.



(2021), who reported lower scores in WHOQOL BREF domains in MDR-TB [7]. Pain was the
most affected domain, with the highest score among the two groups. This suggests that pain is a
major problem during MDR-TB treatment that is associated with adverse effects. Based on Table
5, 38% and 25% of patients experienced neuropathy and joint pain. In our study, MDR-TB
patients received BPalL/M (30%) and longer regimens (60%) containing linezolid. Peripheral
neuropathy is the most common adverse effect of linezolid in MDR-TB patients and impacts
HRQOL [27]. It was supported by Sineke et al. (2021), reporting that MDR-TB patients in
Johannesburg who experienced joint pain and peripheral neuropathy had a substantial impact on
the patient's HRQOL

Peripheral neuropathy in MDR-TB patients may induce significant movement impairment and
discomfort. Closely monitoring and appropriate treatment are essential to prevent long-term
complications and improve patients' QoL. The risk of neuropathy increases with duration of use
and higher doses of linezolid [28]. The mechanism underlying linezolid-induced neuropathy is
not fully understood, but it is thought to be related to mitochondrial dysfunction leading to damage
to peripheral nerves.

The overall utility score of the EQ-5D-5L and EQ-VAS was significantly lower in MDR-TB than in
DS-TB, as shown in Figures 1 and 2. It was supported by Araia et al. (2021) reported that HRQOL
was low in MDR-TB patients [7]. EQ-VAS has a higher score of 79 in MDR-TB compared to our
study, as reported by Rodriguez et al. (2025) in the Dominican Republic. It was more likely
because only 25% and 6% of patients had a history of TB treatment and existing neuropathy,
respectively [29]. Amer et al. (2023) reported a lower EQ-VAS score of DS-TB patients than our
study. They demonstrate that EQ-VAS was 65.56 + 17.02. It was more likely because 23.2% of
patients were aged > 60 years [30]. Conversely, 13.2% of patients were aged > 60 years in our
study. Older people had limitations in mobility and were more susceptible to pain and depression
that impacted their HRQOL.

Surprisingly, a study by Park et al. (2021) demonstrates an improvement in the utility score of EQ-
5D-5L before and after treatment completion among MDR-TB patients through a systematic
review [31]. A recent study also reported substantial improvements in all domains after six months
of treatment with regimens containing bedaquiline, indicating a positive impact of the treatment

[32]. However, our study did not analyze the utility score of EQ-5D-5L before and after MDR-TB



treatment. We found a positive correlation between the utility scores of EQ-5D-5L and EQ-VAS.
It was similar to the study by Amer et al. (2023), which demonstrated a correlation between EQ-
5D score and EQ-VAS. It indicates that the higher utility score of EQ-5D-5L reflects better general
health in TB patients [30].

In this study, MDR-TB patients with depression exerted a direct effect on the lower utility score of
EQ-5D-5L. Patients who were depressed were unable to comply with their TB treatment, which
worsened their HRQOL, hindered their function, and diminished the chance of a favorable
outcome [33,34]. Another study by Rouf et al. (2021) indicated a correlation between PHQ-9 and
HRQOL among TB patients. This suggests that the higher the levels of depression, the lower the
HRQOL in TB patients [35]. Patients previously treated with first-line antitubercular drugs had a
lower score of EQ-5D-5L in our study. A study in Botswana reported that MDR-TB patients who
had a history of TB treatment were associated with anxiety and depression due to negative stigma
and poor social support, thus lowering HRQOL [36]. Retreated MDR-TB patients are more likely
to experience depression, according to a meta-analysis, underscoring the importance of paying
closer attention to their mental health. Long treatment durations, prior treatment failures, and the
psychological burden of managing a recurrent illness are some factors that are thought to be
responsible for this increased risk. To identify and address depression early, healthcare providers
should incorporate mental health services into TB treatment programs. Additionally, providing
patients with support groups and counseling may reduce their psychological burden [37]. A
comprehensive, patient-centered strategy that takes into account systemic, social, and medical
factors must be adopted to reduce treatment failure in TB patients. This is especially important for
high-burden TB countries like Indonesia. Our study has several limitations. Initially, it was a
single-center study with a small sample size, and its limitations made our conclusion less
compelling. Thus, further studies with many participants at multiple TB centers are urgently
required to validate our findings. Second, the observation time of quality of life varies between
patients, which may cause differences in HRQOL scores. Third, given the nature of the study

design, we can not determine the impact of HRQOL on treatment outcomes.



Conclusions

Our study concluded that MDR-TB patients had a poorer overall HRQOL than patients with drug-
sensitive TB, with the mobility and pain domains being the most notable. During treatment,
depression with a high PHQ-9 score was experienced by two-thirds of MDR-TB patients.
Depression and a history of TB therapy were associated with a lower HRQOL among MDR-TB
patients. Treatment protocols for MDR-TB must include psychological interventions to address
patients' mental health needs. Approaches such as psychoeducation, motivational therapy, and
social support may improve quality of life, promote adherence to treatment, and lead to better
health outcomes for patients with MDR-TB. A multicenter, longitudinal study with a larger sample
size should be conducted in order to generate reliable and widely useful information on the
quality of life among MDR-TB patients during treatment. Therefore, there was an urgent need to

create more focused and efficient therapies to raise HRQOL concerning these issues.
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Table 1. Demographic characteristics between the two groups.

Variables MDR-TB (N=36), n (%) DS-TB (N=48), n (%) p-value
BMI (kg/m?), mean + SD 19.22 + 4.52 21.46 + 4.89 0.036%
< 18.5 kg/m’ 15 (41.6) 11 (22.9)
Age (years), mean * SD 45.19 +14.19 42.06 +18.14 0.394
Sex Male 24 (66.7) 32 (66.7) 1.000
Female 12 (33.3) 16 (33.3)
DM Yes 17 (47.2) 16 (33.3) 0.197
No 19 (52.8) 32 (66.7)
History of TB | New 16 (44.4) 48 (100)
treatment Previously treated | 20 (55.6) 0 NA
Education Elementary school 7 (19.4) 11 (22.9)
Junior high school 5(13.9) 5(10.4)
Senior high school | 20 (55.6) 16 (37.6) 0177
Higher education 4(11.1) 14 (29.1) '
Occupation Unemployed 11 (30.6) 16 (33.3) 0.903
Employee 25 (36.1) 32 (31.2)
Income (IDR) | <2.5 billion 30 (83.3) 31 (64.6) 0.057
>2.5 billion 6(16.7) 17 (35.4)
Marital status | Married 28 (77.7) 30 (62.5)
Unmarried 5(13.8) 16 (33.3) 0.113
Separated 3 (8.5) 2 (4.2)
PHQ-9, mean + SD 7.55 +£5.97 4.69 + 4.21 0.047¢
Depression Yes 24 (66.6) 20 (41.6) 0.023*
No 12 (33.4) 28 (58.4)

BMI, body mass index; DM, diabetes mellitus; MDR-TB, multidrug-resistant tuberculosis; DS-TB, drug-sensitive

tuberculosis; IDR, Indonesian rupiah; PHQ-9, patient health questionnaire-9. *significant, p-value < 0.05

Table 2. Transformation score for each domain of EQ-5D-5L.

Domain DR-TB (N=36) DS-TB (N=48) p-value
Mobility 0.036 + 0.043 0.015 £ 0.032 0.014*
Self-care 0.005 = 0.011 0.003 + 0.009 0.421
Usual activities 0.021 + 0.034 0.010 = 0.022 0.090
Pain/Discomfort 0.053 + 0.051 0.023 £ 0.023 0.001*
Anxiety/Depression 0.028 + 0.039 0.020 + 0.041 0.786

*significant, p-value < 0.05

Table 3. Correlation between the utility score of EQ-5D-5L and EQ-VAS.

Utility score of 5D-5L and EQ-VAS MDR-TB (N=36) | DS-TB (N=48)
p-value 0.005* 0.037*
Coefficient correlation (r) 0.458 0.302

*significant, p-value < 0.05




Table 4. Factors associated with utility score of EQ-5D-5L among MDR-TB patients (N=36).

Variables | Utility Score EQ-5D-5L p-value
Sex

Male 0.85 £ 0.11 0.580
Female 0.87 +0.11

Age (years)

<48 0.86 £0.13 0.876
~48 0.85 + 0.09

IMT (kg/m?)

<18.5 0.84 £0.13 0.432
>18.5 0.79 £0.10

History of TB

New 0.87 £0.13 0.044*
Previously treated 0.84 +0.09

Diabetes mellitus

Yes 0.86 +0.12 0.813
No 0.85 +0.10

Education Level

Elementary 0.81 +0.12

Junior 0.80 + 0.20 0.541
Senior 0.75+0.13

Higher education 0.82 £ 0.15

Marital status 0.231
Married 0.82 +0.23

Unmarried 0.80 +0.17

Separated 0.81 + 0.21

Income (IDR)

< 2.5 billion 0.83 £0.24 0.334
> 2.5 billion 0.82 + 0.21

Time since first treatment initiation (months)

<6 0.86 £ 0.11 0.793
>6 0.85 £ 0.12

Depression

Yes 0.79 £ 0.11 0.000*
No 0.95 + 0.03

BMI, body mass index; IDR, Indonesian Rupiah.

Table 5. Frequency of MDR-TB patients' self-reported adverse events.

Adverse event

Patients reporting (N=36), n (%)

Neuropathy 14 (38.8)
Nausea 11 (30.5)
Joint pain 9 (25.0)
Skin discoloration 9 (25.0)
Headache 5(13.8)
Dizziness 4 (11.1)
Vomiting 3(8.3)
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Figure 1. Utility score of EQ-5D-5L between the two groups.
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Figure 2. Score of EQ-VAS between the two groups.



