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Abstract 
 
Aims: This study aims to examine whether there is a relationship between lung quality and anxiety 

levels in PTOS patients at the Makassar Lung Health Center. 

 

Methods: This research is a quantitative study with a descriptive analytical design using a cross- 

sectional approach. Subjects were selected using an accidental sampling technique. 

 

Results: The results of this study obtained 60 respondents and obtained categorical distributions 

lung quality results for spirometry 5.07 and Borg scale 7.85, for anxiety level 4.07, and Spearman 

test results obtained spirometry results to HARS (0.004) and Borg scale to HARS (0.001). 

 

Conclusion: There is a moderately weak positive significant relationship between lung quality 

and anxiety levels in PTOS patients at Makassar Lung Health Center.  

 

Keywords: Anxiety Level; Borg Scale; Hammilton Anxiety Rating Scale; Post-Tuberculosis Obstructive 
Syndrome;  Spirometry   
 
Introduction 
Tuberculosis (TB) is known as an infectious disease caused by infection with the bacteria 

Mycobacterium tuberculosis, which most often attacks the lungs and can result in death if not 

treated properly. This is what makes TB one of the deadliest diseases worldwide. This bacteria 

can spread through droplets in the air when TB sufferers cough or sneeze so that people around 

them can be infected with this disease [1]. TB cases in Makassar City currently reach 5,444 cases 

in 2023, but this figure is very small compared to the estimated 14,000 cases. The majority of TB 

cases in Indonesia in 2023 occurred in the 45-54 age group with a percentage of 17.5%, followed 

by the 25-34 age group and 15-24 age group with proportions of 17.1% and 16.9% [2]. According 

to the World Health Organization (WHO), in 2021, the number of TB sufferers worldwide was 
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estimated at 10.6 million people [3]. Indonesia will be the country with the second- highest number 

of TB cases after India and China in 2023, with an estimated 1,060,000 cases and a death rate 

of up to 134.000 per year.  

Treatment for TB patients requires six to nine months of anti-tuberculosis (OTT) medication. OAT 

treatment can cure TB by eliminating the Mycobacterium tuberculosis bacteria in the body [4]. 

Some patients, after six to nine months of treatment, are likely to experience residual symptoms 

due to TB, such as functional impairment, obstructive disorders, and shortness of breath, known 

as Post-TB Obstructive Syndrome (PTOS) [5]. Humans require oxygen daily to supply the needs 

of other organs for normal functioning. Lung capacity is a measure of the maximum lung volume 

the lungs can hold to facilitate oxygen distribution to each organ in the body. 

Based on the results of an initial preliminary study of 911 PTOS patients at the Makassar Lung 

Health Center in 2023, there were 68 inpatients and 843 outpatients. A year later, in 2024, there 

was an increase in the prevalence of PTOS patients, totalling 1.956 patients, with 157 inpatients 

and 1,799 outpatients. This increase in cases can be explained by unhealthy lifestyles, which can 

lead to a decreased immune system, which is a contributing factor to the increase in TB patients. 

Furthermore, patients sometimes fail to recognize symptoms due to a lack of knowledge about 

TB symptoms, resulting in delayed consultations at the nearest hospital. Furthermore, the high 

level of anxiety that occurs in almost all PTOS patients makes it difficult for healthcare workers to 

intervene with PTOS patients. This phenomenon has led researchers to investigate whether there 

is a relationship between anxiety levels and lung capacity in PTOS patients.  

Methods 

This quantitative research is a descriptive analytical design using a cross-sectional approach. The 

subjects of this study were taken using an accidental sampling technique conducted on May 3 - 

June 3, 2025 at the Makassar Community Lung Health Center, Jl. A.P. Pettarani No. 43, Masale, 

Panakkukang District, Makassar City.  

This research protects research subjects through measurable instruments and a series of 

research processes through the application of a code of research ethics that respects individuals, 

is beneficial, and is fair. This code will be issued by the Faculty of Nursing Ethics Commission 

No. 374/UN4.18.3/TP.01.02/2025.  

An Informed consent form is provided to respondents who will be participating in the research 

based on predetermined inclusion and exclusion criteria. Which the inclusion criteria is 

Outpatients undergoing PTOS at the Makassar Lung Health Center, PTOS patients attending 

their first physiotherapy clinic visit, Patients of any occupation, age, and gender, and Patients who 

have completed treatment for 6 months or more. And the exclusion criteria is Patients with a 

history of hemodialysis, Patients receiving chest physiotherapy management and diaphragmatic 

breathing exercises at the independent clinic, and Patients with a regular exercise routine. The 

population in this study was taken based on the total number of PTOS patients in 2024 with 

outpatient care totaling 1799 patients. The number of samples was 60 patients obtained using 

the Slovin formula. The primary data collected in this study were the results of spirometry, with 

measurements, the Borg scale, and HARS. Then the data already analyzed using univariate 

analysis to determine the distribution of each variable. And bivariate analysis to test the 

hypothesis has been used with correct results between two variables. First, data normality test is 

being used to determine whether the data is normally distributed or not. Because the data is not 
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normal, then we used the Spearman’s test. Spearman's correlation analysis found a significant 

relationship between lung quality and anxiety levels in PTOS patients at Makassar Lung Health 

Center. 

Results 
Table 1. Characteristics of respondents 

 Category Frequency Percentage (%) 

Gender Male 31 51.7 

 Female 29 48.3 

 Total 60 100 

Age Teenagers 1 1.7 

 Adults 34 56.7 

 Eldery 25 41.7 

 Total 60 100 

Occupation Housewife 16 26.7 

 Students 2 3.3 

 Retirees 17 28.3 

 Self-Employed 6 10.0 

 Private Sector 7 11.7 

 Civil Servants 3 5.0 

 Laborers 9 15.0 

 Total 60 100 

Source: Primary Data (2025) 

The majority of respondents were male (31), followed by female (29). Based on age, the majority 
of respondents were adults (34), followed by seniors (25), and one teenager. In terms of 
employment status, the majority of respondents were retired (17), housewives (16), labourers (9), 
private sector employees (7), self-employed (6), civil servants (3), and students (2) (Table 1). 
 

Table 2. Distribution of Lung Quality in PTOS Patients at Makassar Lung Health Center 

 Category Frequency Percentage (%) 

Spirometry 

(FVC) 

Light 7 11.7 

Moderate 2 3.3 

Moderate-heavy 5 8.3 

Heavy 12 20.0 

Very heavy 34 56.7 

Total 60 100 

Borg Scale 

CR10 

Modified 

Moderate 2 3.3 

Somewhat severe 7 11.7 

Very severe shortness of breath 28 46.7 

Extremely severe shortness of breath 15 25.0 

Maximal shortness of breath 7 13.3 

Total 60 100 

Source: Primary Data (2025) 

The results of lung quality measurements using a spirometry device with FVC parameters, an 

average value (mean) of 5.07 was obtained. The majority of respondents were included in the 

very severe category at 56.7%, followed by the severe category at 20.0%, mild at 11.7%, 
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moderate-severe at 8.3%, and moderate at only 3.3%. This indicates that the majority of 

respondents experienced severe to very severe lung function disorders (Table 2). 

Meanwhile, based on subjective assessments using the Borg scale, an average value of 7.85 
was obtained, which indicates a fairly high level of shortness of breath. The majority of 
respondents reported experiencing severe shortness of breath (46.7%) and very severe 
shortness of breath (25.0%), while the remainder were at the moderately severe level (11.7%), 
severe shortness of breath (13.3%), and moderate (3.3%). Overall, these data illustrate that both 
objectively (spirometry) and subjectively (Borg scale), the majority of respondents experienced a 
significant decline in the quality of lung function 
 

Table 3. Distribution of Anxiety Levels in PTOS Patients at  Makassar Lung Health Center 
 Category Frequency Percentage (%) 

 No emergency 1 1.7 

 Mild emergency 4 6.7 

HARS Moderate emergency 5 8.3 

 Severe emergency 30 50.0 

 Extreme emergency 20 33.3 

 Total 60 100 

 HARS: Hammilton Anxiety Rating Scale  
 Source: Primary Data (2025) 
 

The results of anxiety level measurements using the HARS scale, an average value (mean) of 
4.07 was obtained, indicating a tendency for anxiety symptoms in the majority of respondents. Of 
the total sample, 50.0% of respondents were in the severe anxiety category, and 33.3% in the 
very severe anxiety category, meaning 83.3% of respondents experienced high anxiety. 
Meanwhile, only a small portion were in the moderate anxiety category (8.3%), mild anxiety 
(6.7%), and no anxiety at all (1.7%). These data indicate that the majority of respondents 
experienced quite serious anxiety, which has the potential to affect their physical and 
psychological conditions, and indicates the need for further attention to the psychological aspects 
of this group (Table 3). 
 

Table 4. The Relationship between Lung Quality and Anxiety Levels in PTOS Patients at Makassar Lung 
Health Center 

Variable Measuring Instrument Median (Min – Max) Correlation Coefficient P-Value 

Lung 

Quality 

Spirometri (FVC) 33.38 (0.82 – 77.92) -0.272 0.036 

Anxiety HARS 37.00 (5.00 – 51.00) 0.412  

  Source: Primary Data (2025) 

Table 5. The Relationship between Lung Quality and Anxiety Levels in PTOS Patients at Makassar Lung 
Health Center 

Variable Measuring Instrument Median (Min – Max) Correlation Coefficient P-Value 

Lung 

Quality 

Borg Scale 5.00  (3.00 – 5.00) 0.412 0.001 

Anxiety HARS 37.00 (5.00 – 51.00) 0.412  

Source: Primary Data (2025) 

Based on table 4 and table 5, this study analyzed the relationship between lung quality and 

anxiety levels in PTOS patients using spirometry and the Borg scale for lung quality, and HARS 

(Hamilton Anxiety Rating Scale) for anxiety. The data showed that the median value for lung 

quality based on spirometry was 33.38 with a range of 0.82 to 77.92. The results of the correlation 
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test showed that there was a significant negative relationship between lung quality for spirometry 

and anxiety levels, with a correlation coefficient of -0.272 and a p-value of 0.036. There was a 

negative correlation coefficient value indicating that the lower the FVC value in spirometry, the 

higher the HARS value for anxiety. Meanwhile, for the Borg scale measuring tool, the median was 

5.00 (range 3.00 - 5.00) and showed a significant positive relationship with lung quality, with a 

correlation coefficient of 0.412 and a p-value of 0.001. This means that the higher the level of 

shortness of breath felt, the higher the patient's anxiety level. The level of anxiety based on HARS 

showed a median of 37.00 with a range of 5.00 to 51.00.  

 

Discussion 
Based on the results of the Spearman correlation test, a significant relationship was found 

between lung quality and anxiety levels in PTOS patients at BBKPM. The results of the correlation 

test between spirometry values (FVC) and HARS scores showed a weak but significant positive 

correlation, which was strengthened by the analysis test between the Borg scale and HARS, 

which indicated a moderate and significant positive relationship. The results of this correlation test 

indicate an impact of decreased lung quality on increasing anxiety levels. The correlation test 

values indicate that FVC and values increase HARS scores. To date, research specifically 

examining the relationship between lung quality, FVC, and shortness of breath with anxiety levels 

in PTOS patients is still very limited. Most previous studies have focused more on the relationship 

between active tuberculosis and anxiety, or between PTOS and quality of life and then linked to 

anxiety. Few studies have directly examined the relationship between lung quality dysfunction 

and anxiety in the PTOS population. This study attempts to examine the relationship between 

decreased lung function based on FVC and shortness of breath with anxiety levels in PTOS 

patients. Patients with PTOS experience lung disorders that cannot function normally to exchange 

oxygen and carbon dioxide. This can be caused by disorders of the lung parenchyma that result 

in problematic sputum production conditions that cause the lung's ability to expand and contract 

to decrease. Impaired lung function will inhibit the patient's ability to inspire, resulting in limitations 

in patients with PTOS. Therefore, this will be the main factor in the emergence of shortness of 

breath and coughing up phlegm [6]. 

This change, changes the perspective of respondents in the field who assume that they are in a 

serious condition, so that the body will respond by activating the sympathetic nervous system and 

releasing Corticotropin-releasing Hormone (CRH) to provoke the release of adrenocorticotropic 

hormone (ACTH) and the hormone cortisol, causing the person to experience anxiety. Respiratory 

muscle tension occurs and the accessory muscles of respiration are involved, which ends in 

anxiety due to the lack of oxygen that the body can manage due to the symptoms of PTOS and 

the patient's quality of life will decrease [7]. Observations and interviews conducted in the field 

indicate that most patients with low lung quality have high levels of anxiety. A study of PTOS 

accompanied by other diseases, such as bronchiectasis, and focused on improving functional 

capacity in patients with bronchiectasis, showed that increased shortness of breath occurs due 

to inflammation of the airways, resulting in airway obstruction, which in turn reduces inspiratory 

capacity [8]. This study demonstrates a significant relationship between the degree of shortness 

of breath and the level of airway obstruction in COPD patients. The more severe the obstruction, 

as indicated by a decrease in FEV₁/FVC values on spirometry, the higher the degree of shortness 

of breath experienced by the patient, as measured using the Borg scale. It is possible that PTOS 

coexists with COPD, as obstructive diseases are highly likely to coexist. This study can serve as 
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a further reference for how PTOS accompanied by comorbidities can affect patient anxiety. 

Although there are differences between anxiety measurement tools and different variables, this 

can serve as a reference for the presence of comorbidities in PTOS patients. The presence of 

comorbidities can be a consideration because their impact on shortness of breath indicates 

differences in anxiety levels for each different comorbidity [9]. 

 

Limitations 

The number of spirometry tests is insufficient compared to the average number of PTOS patients 

seen per day. And the number of patients with characteristics that significantly impact lung quality 

and anxiety levels is insufficient. Add multiply hospital or clinic to study. 

Conclusion 
There is a moderately weak and significant relationship between lung quality and anxiety levels 

in PTOS patients at BBKPM. The distribution of lung quality values in PTOS patients for the 

spirometry measuring instrument (FVC) shows that the majority of patients have very severe lung 

quality and the modified Borg cr 10 scale shows that the majority of patients experience moderate 

to severe shortness of breath. 
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