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 Background: Pneumonia is an inflammation of the lung paren-
chyma. Pneumonia became the first lung health problem in West 
Lombok. Smoking is one of the main factors in CAP. This study 
aims to determine the relationship between smoking status and the 
severity of inpatient CAP patients. 

Methods: Case-control study design was used with medical record 
measurement tools. Seventy samples were taken using a purposive 
sampling technique for community pneumonia patients (CAP) at 
Patut Patuh Patju Regional General Hospital Gerung, West Lom-
bok, November 2021-October 2022. Calculation of the severity of 
CAP patients used the PSI score.  

Results: The findings yielded a p-value of 0.000 (p-value 0.05) for 
smoker status with a degree of severity of CAP and a p-value of 
0.064 (p-value> 0.05) for a smoking degree with a degree of severity 
of CAP. The estimated risk (OR) for smoking status with the severi-
ty of CAP is 19.33. 

Conclusions: There is a significant relationship between smoking 
status, but not with a smoking degree, to the severity of CAP at 
Patut Patuh Patju Gerung Regional General Hospital, West Lom-
bok.  
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INTRODUCTION  

Pneumonia is an inflammation of the lung 

parenchyma caused by microorganisms, gas-

tric fluid aspiration, foreign bodies, hydrocar-

bons, lipoid materials, and hypersensitivity 

reactions1. Pneumonia is a health problem 

often encountered and impacts health world-

wide, especially in the elderly population, 

where the incidence rate increases at the age 

of >65 years2. Deaths from pneumonia are 

caused mainly by severe pneumonia ranging 

from 7%-13%. One of the diseases that con-

tinues to cause hospitalization and death 

worldwide is pneumonia. In addition, in 2015, 

this disease was also a cause of death in coun-

tries with low incomes3. According to data 

from Basic Health Research Indonesia4, 

pneumonia in Indonesia is 4% of the popula-

tion according to diagnosis by health workers 

or symptoms that household members have 

experienced. In the Province of NTB, 5.98% 

of the total is affected by pneumonia, where 

West Lombok ranks third highest after Dom-

pu and Central Lombok. According to the 

District Health Office data for 2021, pneu-

monia is the first and most common health 

problem in the respiratory system, with 

37,719 cases classified as non-specific ISPA. 

Based on medical record data related to 

pneumonia at the Patut Patuh Patju Gerung 

Hospital in 2022, the number of pneumonia 

patients at the Patut Patuh Patju Gerung 

Hospital in 2021 will reach 198 people, and in 

2022 it will continue to increase every month, 

from January to June 2022 it has reached 158 

people. The death rate due to pneumonia at 

the Tripat Gerung Hospital has also in-

creased; in 2020, 16 people, and in 2021 in-

creased to 28 people5. 

Community-acquired pneumonia (CAP) is known 

to cause morbidity and mortality in develop-

ing and low-income countries. Smoking to-

bacco is a risk factor that can lead to the de-

velopment of CAP. It is known that tobacco 

is also a cause of chronic obstructive pulmo-

nary disease, which can be a factor in the de-

velopment of CAP in the respiratory tract6. 

Apart from being a cause of death and mor-

bidity in developing countries, tobacco smok-

ing is a major cause of increased morbidity 

and mortality in high-income countries, a sig-

nificant risk factor for CAP7. Cigarette smoke 

is one of the biggest threats to public health; 

around 7 million people die each year, 1.2 mil-

lion of which result from exposure to ciga-

rette smoke. According to data World Health 

Organization (WHO) in 2017, Indonesia ranks 

third in the number of smokers worldwide. 

The proportion of smokers in the 15-year-old 

population grew by 2.22% in the province of 

NTB between 2019 and 2021. 

Crisafulli's research regarding systemic in-

flammatory response and outcomes in com-

munity-acquired pneumonia patients catego-

rized according to smoking habits found that 

current smokers compared to non-smokers 

and former smokers, had a higher systemic 

inflammatory response to CAP and a higher 

risk for developing CAP of the respiratory 

tract8. Fauzan's research regarding the rela-

tionship between smoking habits and the 

CAP severity index, the research conducted 

by Fauzan showed the result that there was a 

significant correlation between smoking status 

and the CAP severity index9. Scientific re-

search discussing the relationship between 

smoking status and the severity of CAP suf-

ferers has not been widely carried out in 

NTB. Based on the severity associated with 
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an increased risk of death in CAP patients and 

the pneumonia rate, this study investigates the 

relationship between smoking status and the 

severity of CAP at Patut Patuh Patju Gerung 

Hospital, West Lombok. This study aims to 

determine the relationship between smoking 

status and the severity of inpatient CAP pa-

tients. 

METHODS  

The type of research used is quantitative ana-

lytic research design case-control, where the 

case group was compared to the control 

group based on exposure. The approach used 

is retrospective. This research was conducted 

at Patut Patuh Patju Gerung Regional General 

Hospital, West Lombok. The time of research 

was conducted in September-October 2022. 

The population in this study was CAP, who 

was hospitalized at the Patut Patuh Patju Re-

gional General Hospital, West Lombok, from 

November 2021-October 2022. 

This study had a population of 198 pneumo-

nia patients in 2021. So, based on the Slovin 

formula, the sample used is 70 people. This 

study consisted of 2 groups: the case and con-

trol groups. The case group in this study was 

the Moderate-Severe CAP group, while the 

control group was the Low CAP group. 

The sample selected in this study were pul-

monary disease patients who were hospital-

ized with a diagnosis of Community-Acquired 

Pneumonia (CAP); a definite diagnosis of 

community pneumonia is enforced if the 

chest X-ray shows a new infiltrate or progres-

sive infiltrate plus two or more symptoms, 

such as increased coughing, changes in 

phlegm/purulent characteristics, body tem-

perature >38ºC (axillae)/history of fever, on 

physical examination: signs found, signs of 

consolidation, bronchial breath sounds and 

crackles, and leukocyte results >10,000 or 

<4500. Researchers used a purposive sam-

pling technique to take samples. Samples were 

selected according to the criteria used (inclu-

sion criteria) and those not used (exclusion 

criteria). The inclusion criteria in this study 

were inpatient CAP patients, adult CAP pa-

tients, male CAP patients, CAP patients smo-

king at least five years with a Brinkman Index 

<200->600, and CAP patients not smoking, 

while the exclusion criteria in this study were 

COVID-19 patients, CAP patients are ex-

smokers, and medical records are incomplete. 

Smoker status is known through medical rec-

ords, and smoking degree is measured by the 

Brinkman index (<200 is said to be a light 

smoker, 201-600 is said to be a moderate 

smoker, and >600 is said to be a heavy smok-

er), while the severity of CAP is identified us-

ing the PSI score based on the results of the 

patient's physical examination and support. A 

PSI score of 71-90 indicates low risk, and a 

PSI score of 91->130 indicates moderate-

severe risk. This research was approved by the 

ethical committee of the Al-Azhar Islamic 

University Medical Faculty, No.67/EC-04/ 

FK-06/UNIZAR/IX/2022. Data were ana-

lyzed using the Spearman correlation test and 

odds ratio. 

RESULTS 

Table 1 shows the characteristics of the sam-

ple. Based on age, most age in this study was 

<45-54 years, namely 24 samples (34.3%). 

Based on the status of smokers, the number 

of smokers is the same as the number of non-

152 
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smokers, namely 35 samples (50%) each. 

Based on the severity of CAP patients, the 

risk of Moderate-Severe CAP severity was the 

highest, namely 36 samples (51.4%). 

In Table 2, it was found that the number of 

cigarettes consumed the most per day by 

smokers was 11-20 cigarettes, namely 18 sam-

ples (51.4%), and there were no smokers who 

consumed ≥21 cigarettes (0%). Smoking du-

ration (in years) in this study found that 

smoking ≥21 years was the highest in 20 

samples (57.1%) and the lowest was smoking 

≤10 years, namely 1 sample (2.9%). While the 

degree of smoking calculated by the Brink-

man Index in this study found similarities be-

tween light smokers and moderate smokers, 

namely 17 samples (48.6%), and only 1 sam-

ple was a heavy smoker (2.9%). 

 

Table 3 shows the results of the correlation 

analysis of 2 variables regarding smoking sta-

tus and the severity of CAP. It was found that 

the number of samples that were smokers 

with moderate-severe CAP severity was 29 

people (80.6%), and the low CAP severity was 

six people (17.6%). Samples of non-smokers 

with moderate-severe CAP severity were sev-

en people (19.4%), and with low CAP severity 

were 28 people (82.4%). 

Table 1. Sample Characteristics 

Sample Characteristics 
Amount 

N % 

Age 

 

<45-54 

55-64 

65-75 

>75 

24 

21 

14 

11 

34.3 

30.0 

20.0 

15.7 

Smoker Status 

 

Smoker 

Non-Smoker 

35 

35 

50.0 

50.0 

CAP Severity Level 

 

Moderate-Severe Risk 

Low Risk 

36 

34 

51.4 

48.6 

Total  70 100.0 

 

Table 2. Characteristics of Smokers 

Characteristics of Smokers 
Amount 

N % 

Number of cigarettes  
(per day) 
 

≤ 10 cigarettes 
11-20 cigarettes 
≥21 cigarettes 

17 
18 
0 

48.6 
51.4 
0.0 

Duration of smoking 
(years) 
 

≤ 10 years 
11-20 years 
≥21 years 

1 
14 
20 

2.9 
40.0 
57.1 

Smoking Degree  
(Brinkman Index) 
 

Light 
Moderate 
Heavy 

17 
17 
1 

48.6 
48.6 
2.9 

Total  35 100.0 
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From the correlation test analysis, the Spear-

man rank value obtained a p-value of 0.000 (p-

value <0.05) and a correlation coefficient of 

0.629 with a positive value. This analysis also 

shows that H0 is not accepted, which means 

there is a significant correlation (p-value 

<0.05) between smoking status and the sever-

ity of inpatient CAP patients at Patut Patuh 

Patju Gerung Regional General Hospital, 

West Lombok. 

Based on the estimated risk assessment (Odd 

Ratio) in Table 4, it was found that a smoker 

has a 19.33 times greater risk of experiencing 

moderate-severe CAP severity than a non-

smoker, with a p-value of 0.000 indicating a 

significant result. 

Table 5 shows the results of the correlation 

analysis of the two variable degrees of smok-

ing and the severity of CAP, and it was found 

that the number of samples that were heavy 

smokers with moderate-severe CAP severity 

was one person (3.4%) but with low CAP se-

verity was 0 (0.0%). The number of samples 

that were moderate smokers with moderate-

severe CAP severity was 16 people (55.2%) 

but with low CAP severity was one person 

(16.7%). The number of light smokers with 

moderate-severe CAP severity was 12 

(41.4%), but five people with low CAP severi-

ty (83.3%). 

From the analysis results using the correlation 

test, the Spearman rank value is obtained with 

a p-value of 0.064 (p-value > 0.05) and a cor-

relation coefficient of 0.316 with a positive 

value. This result shows no significant correla-

tion between the two variables tested with a 

weak correlation strength. This analysis means 

no significant relationship (p-value >0.05) 

exists between the degree and severity of in-

patient CAP patients at Patut Patuh Patju 

Gerung Regional General Hospital, West 

Lombok. 

Table 3. Relationship between Smoking Status and CAP severity 

Smoker Status 

CAP Severity Level 

Total p-value r Moderate-Heavy Low 

N % N % 

Smoker 29 80.6 6 17.6 35 

0.000 0.629 Non-Smoker 7 19.4 28 82.4 35 

Total 36 100.0 34 100.0 70 

Table 4. Estimated Risk of Smoker Status with Severity of CAP 

Smoker Status 
CAP Severity Level 

Total OR 
95% CI 

p-value 
Moderate-Heavy Low Lower Upper 

Smoker 29 6 35 

19.33 5.778 64.689 0.000 Non-Smoker 7 28 35 

Total 36 34 70 
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Table 5. Relationship between Smoking Degree and CAP Severity 

Smoking Degree 

CAP Severity Level 

Total p-value r Moderate-Heavy Low 

N % N % 

Heavy Smoker 1 3.4 0 0.0 1 
0.064 0.316 Moderate Smoker 16 55.2 1 16.7 17 

Light Smoker 12 41.4 5 83.3 17 
Total 29 100.0 6 100.0 35   

 

DISCUSSION  

Pneumonia is a lower respiratory tract disease 

usually caused by an infectious agent that re-

sults in inflammation of one or both lung tis-

sues10. Pneumonia is broadly divided into 

community-acquired pneumonia (CAP) and 

hospital-acquired pneumonia (HAP, which 

includes ventilation-associated pneumonia 

(VAP)). Community-acquired pneumonia is a 

lower respiratory tract infection acquired out-

side the hospital environment3. One of the 

factors that can cause CAP is smoking. In this 

case, smoking can cause an increase in the 

level of oxidative stress in all tissues, especial-

ly in the lung tissue, which results in aggrava-

tion of lesions in the lung epithelium, connec-

tive tissue, and vascular endothelium, and 

causes an increased response to the inflamma-

tory cascade of infections and even at lower 

smoke intensities. This condition also causes 

tobacco smoke to be considered a potential 

hazard of CAP in smokers8. 

According to Table 1, the number of smokers 

in this study was the same as that of non-

smokers (50.0%). This condition was because, 

in this study, researchers wanted to analyze 

the relationship between smoker status and 

the exposure level of inpatient CAP patients 

with severe CAP, moderate or low. Therefore, 

the researchers equated the number of sam-

ples for the 2-factor groups so that they could 

be normally distributed. 

Table 1 also shows that the highest level of 

CAP severity is in the moderate-severe CAP 

group (51.4%). These results indicate that this 

research is strengthened by the results of re-

search conducted by Surjanto et al., which 

stated that degrees IV (moderate risk) and 

degrees V (severe risk) (53.6%) are more than 

degrees I-III (low risk) (46.4%) followed by a 

higher in-hospital mortality rate, namely 

54.5% at moderate risk and 40.9% at severe 

risk11. This condition is because the severity of 

community pneumonia is influenced by the 

patient's age, comorbidities, and the results of 

investigations12. The age of the most signifi-

cant sample in this study was <45-54 years. 

This study was inconsistent with research 

conducted by Eshwara et al. and Ferreira-

Coimbra et al., which stated that the severity 

of CAP developed in the elderly (≥65 

years)13,14. This condition is because the elder-

ly sample (≥65 years) in this study contained 

more exclusion criteria. After all, the sample 

was a former smoker (ex-smoker). 

Apart from age, the incidence of CAP is also 

influenced by comorbidities14. Comorbidities 

found in this study were that 1 sample had 

malignancy (Ca prostate), seven samples had 

heart disease, three had kidney disease, two 

had mental status changes, and 1 sample had 
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liver disease. Based on data from medical rec-

ords of CAP patients at Patut Patuh Patju 

Gerung Regional General Hospital, West 

Lombok, this study found 14 samples with 

comorbidities from 70 samples. Abnormalities 

in the sample supporting examination in this 

study found abnormalities in the results of 

vital signs examination, blood gas analysis, 

complete blood count, electrolyte examina-

tion, GDS examination, and radiological ex-

amination. The results of this investigation are 

strengthened by research conducted by 

Eshwara et al., which showed that the diagno-

sis and assessment of the severity of CAP also 

showed abnormalities in the results of vital 

signs, biomarkers, and radiological examina-

tions13. 

Table 2 shows the smoker consumes 11-20 

cigarettes daily (51.4%) and over 21 years 

(57.1%). In the Brinkman index indicated 

48.6% (light and moderate smokers). This 

result is in line with Ng et al., smokers in In-

donesia are classified as medium-class (mod-

erate) smokers15. Although the smoking dura-

tion of the sample patients in this study was 

the majority ≥21 years with mild and moder-

ate smoking results, these results were in line 

with a study conducted by Sundari et al., 

which stated that the number of cigarettes 

consumed had a low correlation with the 

smoking duration with results (r= 0.219, p-

value= 0.237), the more prolonged smoking, 

the more cigarettes consumed16. However, 

because it has a low correlation, it can also be 

interpreted that someone new to smoking 

does not mean that he will consume fewer 

cigarettes, or vice versa. Those who have 

smoked for a long time will also consume 

more cigarettes. 

Table 3 shows a significant relationship be-

tween smoking status and the severity of CAP 

in inpatient CAP patients at the Patut Patuh 

Patju Gerung Regional General Hospital, 

West Lombok, with a Spearman rank test of 

0.000 with a strong correlation strength of 

0.629. This result is supported by research 

conducted by Fauzan, which shows a relation-

ship between smoking habits and the severity 

of CAP based on the PSI score9, and research 

conducted by Heo et al., which stated that 

someone who was exposed to cigarette smoke 

(smokers) showed a higher risk of pneumonia 

than those who were not exposed to cigarette 

smoke with a log-rank value of p= 0.0117. 

Patients who were former smokers or cur-

rently smoked showed a median overall sur-

vival or shorter overall survival than those 

who had never smoked or were exposed to 

secondhand smoke, with a log-rank result of 

p<0.00117. 

Baskaran also strengthened this research by 

stating that smoking is known to be one of 

the most common causes of morbidity and 

mortality in high-income countries and is a 

risk factor that needs attention in the devel-

opment of CAP. This condition is because 

smoking tobacco can damage one of the pro-

tections of the respiratory tract, namely by 

damaging the mucociliary clearance, which 

causes an increase in mucus production and 

an abnormal number of cilia in addition to a 

decrease in the frequency of ciliary beats. In 

addition, smoking can also change the shape 

of the buccal epithelial surface, which results 

in increased adherence to the pneumococci 

compared to those who have never smoked. 

Increased bacterial adherence may lead to 

more significant colonization of the orophar-
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ynx and a more increased risk for the devel-

opment of CAP7. 

The respiratory epithelium is the body's first 

line of defense in the respiratory tract against 

pollutants and pathogens that enter the lungs. 

Cigarette smoke can directly damage the air-

way epithelial barrier and ciliated cells, goblet 

cells, basal cells, and submucosal secretory 

glands. Chemical substances present in ciga-

rette smoke can also interfere with the conti-

nuity of ciliary movement, which can cause 

mucus hypersecretion and delay mucociliary 

clearance to facilitate the colonization and 

reproduction of pathogens. In addition, ciga-

rette smoke disrupts basal stem/progenitor 

cell metabolism in the human airway and can 

affect the mucociliary epithelium. Apart from 

damaging the basal metabolism of the airways 

and mucociliary epithelium, smoking can also 

cause a decrease in the cough reflex in hu-

mans, which is one of the human body's pro-

tective mechanisms in preventing pathogens 

from entering the respiratory tract. 18,19. 

Research conducted by Lan et al. showed that 

ciliated epithelial cells of the ciliated piston 

were then exposed to various concentrations 

of cigarette extracts, which showed a decrease 

in cell survival time correlated with the length 

of exposure and the concentration of the ex-

tract. These cells morphologically show signs 

of apoptosis. One well-known study often 

used as reference material is Stanley et al., 

conducted in 198620. This research became 

the basis for other studies, such as by Tamrin, 

which described in detail the effects of ciga-

rette smoking on mucociliary transport (TMS) 

and ciliary beat frequency. The results of this 

study indicate that when examining TMS us-

ing the Saccharin method modified by Rut-

land and Cole in subjects who have smoked 

for a long time (at least five years, more than 

ten cigarettes per day), there is a significant 

difference in TMS compared to patients who 

have not actively smoked throughout their 

lives20. Therefore, this study used a sample of 

smokers who had been actively smoking for 

at least five years. 

Smoking can also increase the risk of systemic 

infection through changes in the function of 

the cellular and humoral immune systems. In 

addition, smoking also interferes with the 

function of polymorphonuclear leukocytes, 

which in this case play an essential role in host 

defense against bacterial infection, reducing 

the number of CD4+ T cells resulting in a 

decrease in antibody-secreting B (thus reduc-

ing serum immunoglobulin levels by about 

10%), causing an increase in CD8+ T cells, 

and the secretion of proinflammatory cyto-

kines such as IL-1 and IL-6 is decreased7. 

Tobacco smoking exposure may increase sus-

ceptibility to CAP through several mecha-

nisms that promote respiratory infection by 

suppressing normal defense functions. This 

condition is related to the presence of lung 

lesions and changes in innate and adaptive 

immune responses because of smoking which 

causes the colonization of pathogenic micro-

organisms in the bronchi of the lungs. Also, 

smoking can increase oxidative stress in all 

tissues, especially lung tissue, thereby exacer-

bating lesions in the lung epithelium, connec-

tive tissue, and vascular endothelium, leading 

to an increased response to the inflammatory 

cascade of infection, even at low levels of cig-

arette smoke8. 

The presence of reactive oxygen species 

(ROS) in cigarette smoke can disrupt mito-
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chondrial function in airway epithelial cells by 

reducing the ability of mitochondria to pro-

duce ATP resulting in mitochondrial dysfunc-

tion. Mitochondrial dysfunction results in 

progressive cellular necrosis and inflammation 

in the lung, increasing susceptibility to infec-

tion. Free airborne nitric oxide is released en-

dogenously by nitric oxide synthase and inter-

acts with ROS and oxygen free radicals to 

form other reactive nitrogen species (RNS) 

after inhaling cigarette smoke. Increased levels 

of ROS and RNS due to smoking can inter-

fere with cell function by damaging DNA, 

lipids, proteins, and carbohydrates, inducing 

several pathological conditions such as apop-

tosis and necrosis. In cigarette smoke, free 

radicals in large quantities can damage the in-

tegrity of the respiratory tract and alveolar 

epithelial cells, thus increasing the possibility 

of infection21,22. This condition also causes 

tobacco smoke to be considered a potential 

hazard of CAP in smokers. 

The research design used is case-control, with 

estimated relative risk expressed by calculating 

the Odd Ratio (OR) and a confidence interval 

(confidence interval). In Table 4, the OR calcula-

tion results in the sample case group (moder-

ate-severe CAP) and the control group (low 

CAP) in smokers and non-smokers obtained 

OR= 19.33 with a confidence interval (95% 

CI) 5.778-64.689, which means that a smoker 

has a 19.33 times greater risk of experiencing 

moderate-severe CAP severity than a non-

smoker. This result is reinforced by research 

conducted by Jiang et al., which stated that 

research conducted by Baik et al. showed that 

the risk of CAP in smokers is approximately 

1.5 times that of non-smokers with a 95% 

confidence interval: 1.00-2.14, not bound of 

every gender. In addition to the study by Jiang 

et al. at, the study conducted by Nourtie et al. 

also confirmed that smoking is one of the 

primary and most substantial independent risk 

factors for the development of invasive 

pneumococcal disease, and the morbidity of 

CAP in smokers is 4.1 times that of non-

smokers with 95% CI intervals: 2.4-7.3.23. 

Table 5 displays the results of the study of the 

degree of smoking on the severity of CAP, 

together with the correlation test findings' 

significant value. There was no association 

between the degree of smoking and the sever-

ity of CAP in inpatient CAP patients at Patut 

Patuh Hospital, Patju Gerung, West Lombok, 

according to a Spearman rank of 0.064 and a 

weak correlation strength of 0.316. This result 

is in line with research conducted by Fauzan, 

which states that there is no significant rela-

tionship between the degree of smoking and 

the severity of pneumonia9, besides the re-

search conducted by Salsabila & Yuniarti 

showed that the p-value was 0.921. The p-

value in this study is greater than 0.05, so it 

can be concluded that there is no statistically 

significant relationship between the degree of 

smoking (during smoking and the number of 

cigarettes consumed) and symptoms of res-

piratory system disorders.24 

In this study, there were no samples who con-

sumed more than 20 cigarettes per day, so this 

study was not in line with the results of a 

study conducted by Jiang et al. according to 

this study, for male smokers who smoke more 

than 25 cigarettes per day, the development of 

CAP severity can increase 2.54 times com-

pared to non-smokers23. Also, the results of 

this study are not in line with research con-

ducted by Almirall et al., which showed that 

for smokers who smoked more than 20 ciga-
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rettes per day, the risk of developing CAP 

increased by 3.89 times25. However, the corre-

lation analysis of smoking degrees with the 

severity of CAP in this study was strength-

ened by research conducted by Tanzila et al., 

which stated that there was no significant rela-

tionship between smoking duration and sev-

eral cigarettes and respiratory frequency. In 

that study, more smokers consumed 11-20 

cigarettes26. According to research conducted 

by Pitaloka & Wibisono, increased respiratory 

frequency indicates a decrease in compliance 

or lung function, which will also affect the 

availability of oxygen in the blood, which can 

increase the mortality rate of community 

pneumonia patients27. Therefore, this study 

shows no relationship between the degree of 

smoking and the severity of CAP. The ab-

sence of a bivariate analysis relationship be-

tween the degree of smoking and the severity 

of CAP could be because, in this study, the 

number of sample smokers was small; namely, 

35 samples and the samples were not evenly 

distributed. After all, one column had a value 

of 0, so the data was not normally distributed. 

In Table 5, it can also be seen that the num-

ber of smokers, both heavy, moderate, and 

light smokers, who experience moderate-

severe CAP severity is more than the number 

of smokers (light, moderate, and heavy) in the 

low CAP severity group, with each numbering 

29 and 6 samples. This result shows that in 

this study, although the results of the bivariate 

analysis of the degree of smoking and the se-

verity of CAP did not have a significant rela-

tionship, each smoker (mild, moderate, and 

heavy) was found to have more severe CAP 

(moderate-severe) than low CAP severity. 

This condition is comparable to a study con-

ducted by Salsabila & Yuniarti, which exam-

ined the smoking degree of both low, moder-

ate, and heavy smokers, and found more in 

patients with abnormal respiratory system 

disorders. However, these results did not 

show any specific relationship. In this study, 

16 samples were obtained from low, moder-

ate, heavy, and non-smokers with a normal 

respiratory system, while 61 samples were 

found for low, moderate, heavy smokers and 

non-smokers with an abnormal respiratory 

system24.  

This study correlates smoking status with the 

severity of CAP and links it with the degree of 

smoking. This condition is based on smoking 

can increase SIR (Systemic Inflammatory Re-

sponse), which impacts the presence of com-

plications in the pleura and increases the se-

verity of CAP, according to a study conducted 

by Crisafuli8. The results of this study indicate 

that someone who actively smokes is at risk 

of experiencing moderate-severe CAP severi-

ty. The results of this study are reinforced by 

a study conducted by Baskaran which showed 

that there is strong evidence that active smok-

ers and former smokers are at significantly 

higher risk of developing CAP7. However, the 

causality relationship between smoking status 

and the severity of CAP based on the current 

PSI score still requires further evidence and 

theory. This result is because other factors can 

also exacerbate CAP, such as age and comor-

bidities14. The more frequent smoking and the 

more significant number of cigarettes con-

sumed daily by this study sample do not indi-

cate that someone has moderate-severe CAP. 

This condition is because this study has limi-

tations, showing insignificant results. It 

should be remembered that even though 

there is no significant relationship, reducing 

consumption of the number of cigarettes per 
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day and duration of smoking is necessary. 

This result is because everyone who actively 

smokes in this study is at risk of experiencing 

moderate-severe CAP severity regardless of 

the smoker's smoking degree. Therefore, fur-

ther research is needed regarding the degree 

of smoking and other factors that can increase 

the severity of CAP. 

The researchers did not differentiate samples 

of non-ICU inpatients and ICU inpatients, the 

number of samples in this study was relatively 

small; namely, 70 samples for the entire sam-

ple and 35 samples of smokers, and the re-

searchers did not examine and link several 

other risks that can affect the severity of CAP, 

such as age, comorbidities, and medical histo-

ry. So, it is suggested for further research to 

group patients into moderate CAP patients 

(controls) and severe CAP (cases) based on 

the PSI score, distinguish non-ICU inpatients 

from ICU inpatients, increase the number of 

samples in future studies to get maximum re-

sults, and examined other factors that could 

lead to the severity of CAP in hospitalized 

patients. Therefore, from the limitations of 

this study, further research is needed regard-

ing the degree of smoking and other factors 

that can increase the severity of CAP. 

The advice that can be given to health work-

ers is to carry out outreach and education ac-

tivities to increase public knowledge regarding 

the relationship between smoking status and 

the severity of CAP, as well as educate the 

public regarding efforts to stop smoking to 

prevent CAP from occurring and increasing 

the severity of CAP. 

CONCLUSION 

The conclusions that can be given from the 

problems that exist in this research are that 

there is a significant relationship between 

smoker status and the severity of CAP in in-

patients at Patut Patuh Patju Gerung Regional 

General Hospital, West Lombok, with an es-

timated risk of 19.33, which means that a 

smoker has a risk of 19.33 times more signifi-

cant to experience moderate-heavy CAP 

weight than a non-smoker. In addition, there 

was no significant relationship between the 

degree of smoking and the severity of CAP in 

hospitalized patients at Patut Patuh Patju 

Gerung Regional General Hospital, West 

Lombok.  

REFERENCES 

1.  Monita O, Yani FF, Lestari Y. Profil Pasien 

Pneumonia Komunitas di Bagian Anak 

RSUP DR. M. Djamil Padang Sumatera 

Barat. J Kesehat Andalas. 2015;4(1):218–26.  

2.  Almirall J, Blanquer J, Bello S. Community-

acquired Pneumonia Among Smokers. Arch 

Bronconeumol. 2014;50(6):250–4.  

3.  Lanks CW, Musani AI, Hsia DW. 

Community-acquired Pneumonia and 

Hospital-acquired Pneumonia. Med Clin 

North Am. 2019;103(3):487–501.  

4.  Kementerian Kesehatan Republik Indonesia. 

(2018). Hasil Utama RISKESDAS. Jakarta, p. 

28.  

5.  RSUD Gerung. (2022). Rekam Medis Data 

Pneumonia RSUD Gerung. Gerung: Rumah 

Sakit Umum Daerah Patut Patuh Patju 

Gerung.  

6.  Dwedar IA, Sayed MAE. Association 

between passive smoking and community-

160 



 

                                                                                                                                     e-ISSN  2774-2318  
Berkala Ilmiah Kedokteran dan Kesehatan                                                                                                  p-ISSN 2407-0505 

 

R Septia Karisma, Sahrun, Ronanarasafa, Risky Irawan Putra Priono                                                                                                                161 doi: 10.26714/magnamed.10.2.2023.150-162 

Relationship of Smoking Status and Severity of Inpatient Community Acquired Pneumonia (CAP)                                                                                                                      10 (2) August 2023 
 

acquired pneumonia among the adult 

population. Egypt J Chest Dis Tuberc. 

2018;67(4):457.  

7.  Baskaran V, Murray RL, Hunter A, Lim WS, 

McKeever TM. Effect of tobacco smoking 

on the risk of developing community 

acquired pneumonia: A systematic review 

and meta-analysis. PLoS One. 2019;14(7):  1–

18.  

8.  Crisafulli E, Cillóniz C, Liapikou A, Ferrari 

M, Busti F, Girelli D, et al. Systemic 

inflammatory response and outcomes in 

community-acquired pneumonia patients 

categorized according to the smoking habit 

or presence of chronic obstructive 

pulmonary disease. J Clin Med. 2020;9(9):1–

12.  

9.  Fauzan M. 2014. Hubungan Kebiasaan 

Merokok dengan Indeks Keparahan 

Pnemonia pada Pasien Pneumonia 

Komunitas yang Dirawat di Bangsal Paru 

RSUP Dr. M. Djamil Padang Tahun 2014. 

Universitas Andalas.  

10.  Mani CS. Acute Pneumonia and Its 

Complications. Princ Pract Pediatr Infect 

Dis. 2018;238–49.  

11.  Surjanto E, Sutanto YS, Indrayati D. 

Perbandingan Tiga Metode Prediksi secara 

Retrospektif dalam Menilai Derajat 

Pneumonia Komunitas pada Pasien Lanjut 

Usia di Rumah Sakit Dr . Moewardi 

Surakarta. J Respir Indo. 2013;33(1):34–39.  

12.  Mi-Ae K, Jae SP, Choong WL, Won-Il C. 

Pneumonia severity index in viral community 

acquired pneumonia in adults. PLoS One. 

2019;14(3):1–12.  

13.  Eshwara VK, Mukhopadhyay C, Rello J. 

Community-acquired bacterial pneumonia in 

adults: An update. Indian J Med. 

2020;151:287–302. 

14.  Ferreira-Coimbra J, Sarda C, Rello J. Burden 

of Community-Acquired Pneumonia and 

Unmet Clinical Needs. Adv Ther. 

2020;37(4):1302–18.  

15.  Ng M, Freeman MK, Fleming TD, 

Robinson M, Dwyer-lindgren L, Thomson 

B, et al. Smoking Prevalence and Cigarette 

Consumption in 187 Countries, 1980-2012. 

JAMA,. 2014;311(2):183-192. 

16.  Sundari R, Widjaya DS, Nugraha A. Lama 

Merokok dan Jumlah Konsumsi Rokok 

terhadap Trombosit pada Laki-laki Perokok 

Aktif Smoking Period and Number of 

Cigarette Consumption with Thrombocyte 

among Active Male Smokers. Kesmas: 

National Public Health Journal. 

2015;9(3):257–263.  

17.  Heo JW, Yeo CD, Park CK, Kim SK, Kim 

JS, Kim JW, et al. Smoking is associated with 

pneumonia development in lung cancer 

patients. BMC Pulm Med. 2020;20(1):1–8.  

18.  Miyashita L, Suri R, Dearing E, Mudway I, 

Dove RE, Neill DR, et al. E-cigarette vapour 

enhances pneumococcal adherence to airway 

epithelial cells. Eur Respir J. 2018;51(2).  

19.  Cao Y, Chen M, Dong D, Xie S, Liu M. 

Environmental pollutants damage airway 

epithelial cell cilia: Implications for the 

prevention of obstructive lung diseases. 

Thorac Cancer. 2020;11(3):505–10.  

20.  Tamrin AMH. 2014. Deteksi Waktu 

Transportasi Mukosiliar Pada Perokok dan 

Non Perokok dengan Uji Sakharin. 

Universitas Islam Negeri Syarif Hidayatullah 

Jakarta.  

21.  Lerner CA, Isaac K. Sundar, Irfan Rahman. 

Mitochondrial Redox System, Dynamics, and 

Dysfunction in Lung Inflammaging and 

COPD. Int J Biochem Cell Bio. 2016;81(1): 

294–306.  



 

                                                                                                                                     e-ISSN  2774-2318  
Berkala Ilmiah Kedokteran dan Kesehatan                                                                                                  p-ISSN 2407-0505 

 

R Septia Karisma, Sahrun, Ronanarasafa, Risky Irawan Putra Priono                                                                                                                162 doi: 10.26714/magnamed.10.2.2023.150-162 

Relationship of Smoking Status and Severity of Inpatient Community Acquired Pneumonia (CAP)                                                                                                                      10 (2) August 2023 
 

22.  He Z, Chen Y, Hou C, He W, Chen P. 

Cigarette smoke extract changes expression 

of endothelial nitric oxide synthase (eNOS) 

and p16(INK4a) and is related to endothelial 

progenitor cell dysfunction. Med Sci Monit. 

2017; 23:3224–31.  

23.  Jiang C, Chen Q, Xie M. Smoking increases 

the risk of infectious diseases: A narrative 

review. Tob Induc Dis. 2020;18:1–17.  

24.  Salsabila A, Yuniarti. Hubungan Derajat 

Merokok dengan Gejala Gangguan Sistem 

Pernapasan pada Pegawai Universitas Islam 

Bandung. J Ris Kedokt. 2022;1(2):100–6.  

25.  Almirall J, Serra-Prat M, Bolíbar I, Balasso V. 

Risk Factors for Community-Acquired 

Pneumonia in Adults: A Systematic Review 

of Observational Studies. Respiration. 

2017;94(3):299–311.  

26.  Tanzila RA, Prameswarie T, Marsellah D. 

(2022). Hubungan Lama Merokok dan 
Jumlah Rokok dengan Saturasi Oksigen 

dan Frekuensi Pernafasan pada Perokok 
Aktif. Maj Kedokt Andalas. 45(2), 126–33.  

27.  Pitaloka SLD, Wibisono BH. (2015). 
Beberapa Faktor Risiko yang 

Berhubungan dengan Kematian Pasien 
Pneumonia Komunitas di RSUP DR. 

Kariadi Semarang. Media Med Muda, 4(4), 
1495–502.  

 


	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

