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ABSTRACT 

Background: Tuberculosis (TB) remains a major global health 

problem, and Diabetes Mellitus (DM) may increase susceptibility 

to Mycobacterium tuberculosis infection due to impaired 

immunity. This study aimed to determine the association between 

DM status and Molecular Rapid Test (TCM) results among 

suspected TB patients.   

Methods: This observational analytic study used a cross-sectional 

design with secondary data obtained from medical records of 

suspected TB patients who underwent TCM examination at UPT 

Puskesmas Wonosari I, Gunungkidul Regency, during 2022–

2025. A total of 552 patients were included using total sampling. 

Results: Data were analyzed descriptively and using Fisher’s Exact 

Test.  Among the patients, 50 (9.1%) had DM and 502 (90.9%) 

did not. TCM examination showed MTB detected in 37 patients 

(6.7%) and not detected in 515 patients (93.3%). Positive TCM 

results were found in 14.0% of DM patients and 6.0% of non-DM 

patients. Statistical analysis showed no significant association 

between DM status and TCM results (p=0.066).   

Conclusion: DM status was not significantly associated with TCM 

examination results among suspected TB patients. 
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INTRODUCTION 

Tuberculosis (TB) remains one of the leading infectious diseases worldwide and continues 

to be a major public health challenge, particularly in developing countries. According to 

the World Health Organization (WHO) (WHO, 2024), Indonesia ranks among the countries 

with the highest burden of tuberculosis globally(Prakoso et al., 2023). The persistence of 

TB cases is influenced by several risk factors, including Diabetes Mellitus 

(DM)(Wijayanti, 2024), which is known to impair immune function and increase 

susceptibility to Mycobacterium tuberculosis infection(Leegaard et al., 2011:.Chabaria et 

al., 2023). Diabetes Mellitus contributes to immune dysfunction through impaired 
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macrophage activity, reduced neutrophil chemotaxis, and disruption of cellular immune 

responses (Rohman et al., 2023). These conditions increase the risk of latent TB activation 

and progression to active tuberculosis (Prakoso et al., 2023). Previous studies reported that 

individuals with DM have approximately three times higher risk of developing active 

tuberculosis compared to non-diabetic individuals (Soelistijo et al., 2021). In addition, 

hyperglycemia has been associated with higher bacterial burden and more severe TB 

manifestations (Sina et al., 2024; Rahmawati et al., 2025; (Jeon & Murray, 2018). 

The implementation of Molecular Rapid Test (Tes Cepat Molekuler/TCM) using 

GeneXpert MTB/RIF has become an important advancement in tuberculosis diagnosis 

(Ambarwati et al., 2024;.(Tegegne et al., 2017). This method enables rapid and accurate 

detection of Mycobacterium tuberculosis DNA and rifampicin resistance (Ugarte-Gil et al., 

2020). Several studies reported that TB patients with Diabetes Mellitus tend to have higher 

positivity rates on TCM examination due to increased bacterial load associated with 

impaired immunity (Chabaria et al., 2023; Leegaard et al., 2011; (Arisandi et al., 2023). 

Gunung kidul Regency is one of the regions in Yogyakarta Special Region with relatively 

high tuberculosis incidence (Rohman et al., 2023). Reports from the local health office 

indicated increasing TB cases, particularly in Wonosari District. At the same time, the 

prevalence of Diabetes Mellitus in the working area of UPT Puskesmas Wonosari I also 

remains high, potentially increasing the burden of TB-DM comorbidity (Prakoso et al., 

2023;.Rahmawati et al., 2025; Arisandi Desto, 2023). Although several studies have 

investigated the relationship between tuberculosis and Diabetes Mellitus, findings 

regarding the association between DM status and TCM examination results remain 

inconsistent. Therefore, this study aimed to analyze the relationship between Diabetes 

Mellitus status and TCM examination results among suspected tuberculosis patients at UPT 

Puskesmas Wonosari I, Gunungkidul Regency. 

 

MATERIALS AND METHOD 

This study used an observational analytic design with a cross-sectional approach to 

determine the relationship between Diabetes Mellitus status and TCM examination results 

among suspected tuberculosis patients.  The study was conducted at UPT Puskesmas 

Wonosari I, Gunungkidul Regency, Special Region of Yogyakarta. Data collection and 

analysis were carried out from December 2025 to February 2026.  The population included 

all suspected tuberculosis patients who underwent TCM examination during the period of 

January 2022 to December 2025. Sampling was conducted using total sampling technique. 

A total of 552 patients who met the inclusion criteria were included in the study.  Inclusion 

Criteria: Suspected tuberculosis patients who underwent TCM examination. Patients with 

complete medical records indicating Diabetes Mellitus status. Exclusion Criteria: 

Incomplete medical record data. Invalid or unreadable TCM examination results 

(Sugiyono, 2021; WHO, 2024)   The independent variable was Diabetes Mellitus status 

categorized into DM positive and DM negative. The dependent variable was TCM 

examination result categorized into MTB detected and MTB not detected.  Data Collection: 

Secondary data were collected from medical records, laboratory registers, and TCM 

examination reports. Data collected included Diabetes Mellitus status and TCM 

examination results(Jasmin et al., 2023). Statistical Analysis:Data were analyzed 

descriptively using frequency distribution and percentages. Bivariate analysis was 

performed using Fisher’s Exact Test (Fang et al., 2025) because one of the contingency 

table cells had an expected count less than five. Statistical significance was determined at 
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p<0.05 (Mulyati et al., 2024; (Jasmin et al., 2023)  This study obtained ethical clearance 

and permission from the relevant health authorities and UPT Puskesmas Wonosari I. 

 

RESULTS  

A total of 552 suspected tuberculosis patients were included in this study. Distribution of 

Diabetes Mellitus status is presented in Table 1. 

Table 1. Distribution of Diabetes Mellitus Status among Suspected Tuberculosis 

Patients 
Diabetes Mellitus Status n % 

DM Positive 50 9.1 

DM Negative 502 90.9 

Total 552 100 

The distribution of TCM examination results is presented in Table 2. 

Table 2. Distribution of TCM Examination Results 
TCM Examination Results n % 

MTB Detected 37 6.7 

MTB Not Detected 515 93.3 

Total 552 100 

The relationship between Diabetes Mellitus status and TCM examination results is shown 

in Table 3. 

Table 3. Cross-tabulation of Diabetes Mellitus Status and TCM Examination 

Results 
Diabetes Mellitus Status MTB Not Detected MTB Detected Total 

DM Negative 472 30 502 

DM Positive 43 7 50 

Total 515 37 552 

 

Among patients with Diabetes Mellitus, 7 patients (14.0%) had positive TCM results. In 

contrast, among non-DM patients, 30 patients (6.0%) had positive TCM results. Bivariate 

analysis using Fisher’s Exact Test produced a p-value of 0.066 (p>0.05), indicating no 

statistically significant relationship between Diabetes Mellitus status and TCM 

examination results. 

 

DISCUSSION 

This study aimed to determine the association between Diabetes Mellitus (DM) status and 

Molecular Rapid Test (MRT/TCM) results among suspected tuberculosis patients at UPT 

Puskesmas Wonosari I, Gunungkidul Regency. The findings showed that there was no 

statistically significant relationship between DM status and TCM examination results 

(p=0.066). Although the proportion of TCM-positive results was higher among DM 

patients compared to non-DM patients, the difference was not statistically significant. 

The findings of this study are consistent with the study conducted by Muzamil et al. (2025), 

which reported no significant association between blood glucose levels in TB-DM patients 

and MTB positivity based on TCM examination results. Similarly, (Prakoso et al., 2023) 

and (Wijayanti, 2024) reported that although Diabetes Mellitus is recognized as an 
important comorbidity in tuberculosis patients, DM status alone does not always correlate 

with molecular diagnostic positivity. These findings suggest that factors influencing TCM 

positivity are multifactorial and not solely determined by metabolic disorders. However, 

the present findings differ from several previous studies reporting that Diabetes Mellitus 

significantly increases the risk of active tuberculosis. (Jeon & Murray, 2018) and (Leegaard 

et al., 2021), through a systematic review, demonstrated that individuals with DM have 
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approximately three times greater risk of developing active tuberculosis compared to non-

diabetic individuals. Zhao et al. (2024) (Ginting et al., 2024) also explained that poor 

glycemic control contributes to impaired immune responses and worsened TB outcomes. 

The discrepancy between studies may be influenced by differences in study design, sample 

characteristics, glycemic control status, and diagnostic methods used. From a theoretical 

perspective, Diabetes Mellitus can impair both innate and adaptive immune responses. 

Chronic hyperglycemia reduces macrophage activation, decreases neutrophil chemotaxis, 

and disrupts T-cell-mediated immunity, thereby facilitating Mycobacterium tuberculosis 

infection (Rahmawati et al., 2025; (Ambarwati et al., 2024) Hyperglycemia also alters 

cytokine production and pulmonary immune defense mechanisms, increasing susceptibility 

to active TB infection. Nevertheless, TCM examination primarily detects the presence of 

Mycobacterium tuberculosis DNA in sputum specimens. Therefore, TCM positivity is 

strongly influenced by bacterial load, sputum quality, and specimen adequacy rather than 

systemic metabolic conditions alone. The absence of a statistically significant relationship 

in this study may also be associated with the relatively small number of TCM-positive 

cases. In addition, this study did not evaluate important clinical variables such as HbA1c 

level, duration of Diabetes Mellitus, nutritional status, smoking history, or previous 

tuberculosis treatment, all of which may affect immune function and tuberculosis severity. 

Patients with well-controlled diabetes may not demonstrate substantially different TCM 

positivity compared to non-diabetic individuals. Technical and laboratory factors should 

also be considered. TCM examination sensitivity depends on bacillary concentration in 

sputum specimens. In paucibacillary conditions, such as early infection or low bacterial 

burden, TCM may yield negative results despite active infection. According to (Kemenkes 

RI, 2020; (Sina et al., 2024) sputum quality and proper specimen collection remain critical 

determinants of TCM diagnostic accuracy. Despite the absence of a significant association, 

this study highlights the importance of routine TB screening among patients with Diabetes 

Mellitus because DM remains an important epidemiological risk factor for tuberculosis. 

Integrated TB-DM screening programs at primary healthcare facilities are recommended 

to improve early detection and management of both diseases. 

 

CONCLUSION 

There was no statistically significant relationship between Diabetes Mellitus status and 

TCM examination results among suspected tuberculosis patients at UPT Puskesmas 

Wonosari I, Gunungkidul Regency, with Fisher’s Exact Test showing a p-value of 0.066 

(p>0.05). TCM remains an important diagnostic method for tuberculosis regardless of 

Diabetes Mellitus status. Further studies using longitudinal designs and additional variables 

such as glycemic control and duration of Diabetes Mellitus are recommended to better 

understand the relationship between Diabetes Mellitus and tuberculosis. 
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