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ABSTRACT 

 
Background: Corona Virus Disease 2019 (COVID-19) is a respiratory disease that can progress to 
severe hypoxemia with cases reaching more than 235 million cases worldwide until November 
2021. The association with Chronic Obstructive Pulmonary Disease (COPD) and smoking habits 
are both very common globally and may increase the severity of COVID-19. However, it has not 
been elucidated. Given the gaps in evidence and the increasing prevalence of COVID-19, this study 
aimed to examine the influence of COPD and smoking habits on the severity of COVID-19 patients. 
Subjects and Method: This meta-analysis study was conducted with PICO as follows: Popula-
tion is COVID-19 Patients. Interventions are Chronic Obstructive Pulmonary Disease and smoking 
habits. Comparison in the form of not having COPD and not smoking. Outcome in the form of 
severity of COVID-19 patients. Meta-analysis study sources were accessed using: Pubmed, Science 
Direct, and Google Scholar. The keywords used are “COVID-19” AND “COPD”, “COVID-19” OR 
“COPD”, “COVID-19” AND “Smoking”, “COVID-19” OR “Smoking”, “COVID-19” AND “COPD” OR 
“Smoking”, “COPD” AND “Smoking” AND “Severity of COVID-19 Patients”. The inclusion criteria 
in this study were full-text and cross-sectional designs, articles reporting the Odds Ratio (OR) score 
and in English. The articles that have been collected were selected using the PRISMA flow diagram. 
The qualitative synthesis of data was tested using the Review Manager application (RevMan 5.3). 
Results: The results of a meta-analysis in 11 cross-sectional studies showed that COVID-19 
patients with COPD had a 3.77 times higher risk of experiencing COVID-19 severity compared to 
those without COPD (aOR= 3.77; 95% CI= 2.49 to 5.69; p<0.001) and covid patients with smoking 
habits have a risk of experiencing the severity of COVID-19 by 2.70 times higher compared to 
patients without smoking habits (aOR= 2.70; CI 95%= 1.99 to 3.66; p<0.001).  
Conclusion: COPD and smoking habits increase the risk of severity in COVID-19 patients. 
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BACKGROUND 

Coronavirus disease 2019 (COVID-19) is a 

respiratory and systemic disease that can 

progress to severe hypoxemia requiring 

some form of ventilator support in 15-20% 

of suspected and confirmed cases (Qiu et 

al., 2020). Until November 2021, there 

have been more than 253 million confirmed 

cases of Covid-19 worldwide. A total of 

more than 5 million confirmed cases of 
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death. Most cases were found in the 

Americas, with a total of 95,222,009 cases 

(WHO, 2021). In the same case, it was also 

reported that clinical characteristics and 

outcomes of COVID-19 patients in China 

had a higher prevalence of COPD in pati-

ents with severe conditions and outcomes 

(Zhao et al., 2020) and there was a high 

prevalence of active smokers in severe cases 

of Covid-19 (Guan et al., 2020). 

Risk factors related to COVID-19 are 

age, gender and the presence of comorbid-

dities. The most common comorbidities are 

hypertension, diabetes mellitus and heart 

disease (Espinosa et al., 2020). The pre-

sence of comorbidities in COVID-19 leads 

to a higher risk for ICU (Intensive Care 

Unit), mechanical intubation and death. 

People with COVID-19 can trigger stress 

conditions and increase the secretion of 

hyperglycemic hormones, such as gluco-

corticoids and catecholamines which result 

in an increase in blood glucose (Rehman et 

al., 2020). Self-reported demographics 

(age, gender, ethnicity, education level, 

staying up late deprivation index (IMD) 

scores and ratings), smoking, family and 

medical history, height, weight and blood 

pressure were collected by a study practiti-

oner at the LHC (Ruparel et al., 2019). 

Regarding the severity of COVID-19, the 

current data showed the higher risk of 

severe infection in patients with COPD. A 

meta-analysis including 6 studies with 

1,592 patients from Asia found an Odds 

Ratio (OR) for severe COVID-19 of 5.69 in 

COPD patients (Deslée et al., 2020). 

Chronic Obstructive Pulmonary 

Disease (COPD) is a chronic inflammatory 

lung disease that causes obstructed airflow 

from the lungs that is not fully reversible, 

progressive and associated with an inflam-

matory response of the lungs to toxic or 

noxious particles or gases (GOLD, 2019). 

Symptoms of COPD include difficulty in 

breathing, coughing, production of mucus 

(sputum) and wheezing. This is caused by 

long-term exposure to irritating gases or 

particles more often, namely cigarette 

smoke (Chatreewatanakul et al., 2021). In a 

meta-analysis, two studies reported an 

association between mortality and congeni-

tal chronic obstructive pulmonary disease 

(COPD). In 2020, COPD became the fourth 

most common cause of death in the world 

with an average incidence of 4.7 million 

cases. Death was reported in 6 out of 10 

(60%) patients with COPD and 80 out of 

223 (34%) non-COPD patients. OR=1.93 

(95% CI= 0.59 to 7.43) (Zhao et al., 2020). 

The incidence of COPD is reported that 

45% smokers are more at risk of developing 

COPD compared to nonsmokers (WHO, 

2021). Chronic obstructive pulmonary 

disease (COPD) is caused by a deficiency of 

alpha-1 antitrypsin originating in cigarette 

exposure. The average number of cigarettes 

spent during a week reaches 76 cigarettes in 

urban areas and 80 cigarettes in rural areas 

(BPS, 2016). This shows the high number of 

smokers in Indonesia which is the main risk 

factor for COPD (Ministry of Health of RI, 

2018) and causes severity in COVID-19 

patients. 

The pandemic has placed patients 

with COPD and other participant illnesses 

at high risk for adverse outcomes as noted 

in the Centers for Disease Control and 

Prevention (CDC) (2019). An article in the 

European Respiratory Journal that evaluat-

ed 1590 hospitalized cases in China con-

firmed that despite the low incidence of 

COPD (24 cases), COPD had a significant 

impact on risk with poor outcome (ICU 

admission, invasive ventilation or death) 

(Guan et al., 2020). The prevalence of 

COPD is higher in men than women with a 

higher tendency in men than women and 

tends to be higher in people with low edu-

cation and middle to lower economic levels 
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(Janson et al., 2013). COPD will have a 

negative impact on the patient's quality of 

life, such as increasing morbidity by pro-

ducing cardiovascular disease, bronchial 

cancer, lung infections, thromboembolic 

disorders, the presence of asthma, hyper-

tension, osteoporosis (Agustí, 2005).   

This study was a systematic review 

and meta-analysis. This study used second-

ary study which the data were taken from 

the results of previous studies. Meta-ana-

lysis is a way of summarizing and quantita-

tively synthesizing various estimates 

produced from various similar studies to 

make the most accurate estimate, COVID-

19 is a new disease, knowledge about 

COVID-19 disease is not complete and 

developed. Many studies show that patients 

with obstructive pulmonary disease expe-

rience an increase in smoking severity and 

mortality. Most existing studies have small 

sample sizes. Therefore, researchers are 

interested in examining the effect of obs-

tructive pulmonary comorbid smoking on 

COVID-19 patients using a meta-analysis. 

Burnout is a syndrome caused by work-

related stress and can be characterized by 

emotional feelings (feeling overwhelmed by 

work demands); depersonalization (feelings 

of cynicism and disinterest in work), and 

decreased self-achievement (decreased 

level of competence and work achievement) 

(Busireddy et al., 2017). Burnout is one of 

the mental health problems caused by a 

high workload that causes excessive stress 

characterized by symptoms such as anxiety 

and even depression, because of the 

seriousness of this burnout problem, WHO 

classifies burnout as a disease (Clough et 

al., 2017). 

 

SUBJECTS AND METHOD 

A. Study Design 

This study is a systematic review and meta-

analysis. This study used secondary data 

which the data were taken from the results 

of previous studies. A systematic review is 

part of a meta-analysis which presents a 

balanced and impartial summary of the 

main points of related research that has 

existed, usually in the form of qualitative 

data. Systematic Review involves a meta-

analysis process (Murti, 2018). 

Meta-analysis is a statistical method 

for combining quantitative results from 

various studies to produce an overall sum-

mary of empirical knowledge about a parti-

cular topic (Cheung, 2015) 

B. Inclusion Criteria  

1. The article used is a full paper article with 

the Randomized Controlled Trial (RCT) re-

search method c 

2. Articles are according to the topic 

3. Full text article with cross sectional 

design 

4. The article reports the value of the Odds 

Ratio (OR) 

5. Research subjects are COVID-19 patients 

6. Articles published in English 

C. Exclusion Criteria  

1. The article is not full text 

2. Covid-19 patients without a history of 

COPD and smoking habits 

D. Operational Definition of Variables 

The search for articles was carried out by 

considering the eligibility criteria deter-

mined using the PICO model. The popular-

tion in this study were Covid-19 patients. 

Interventions are Chronic Obstructive Pul-

monary Disease and smoking habits. Com-

parison is in the form of not having COPD 

and not smoking. Outcome is the severity of 

COVID-19 patients. 

Chronic Obstructive Pulmonary 

Disease (COPD) is a group of lung 

diseases that block the flow of air in the 

lungs and cause difficulty in breathing. 

Smoking habit is an activity of cigarette 

smoking that is carried out repeatedly over 

a long period of time. 
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E. Study Instrument  

Published articles related to the influence of 

COPD and smoking habits on the severity 

of COVID-19 patients that can be accessed 

in full text, obtained from various databases 

of appropriate electronic journals include: 

Google Scholar, PubMed, Science Direct. 

This research was conducted by searching 

and selecting study results in various 

locations in the world. 

F. Data Analysis 

This systematic review and meta-analysis 

study used secondary data obtained from 

previous studies and data processing is 

carried out by using the Review Manager 

(RevMan 5.3)  

 

RESULTS 

The process of searching for articles by 

searching through a database with journals 

can be seen in Figure 1. The final result of 

the article review process showed 11 articles 

that fulfilled the quantitative requirements 

for a meta-analysis of the influence of Chro-

nic Obstructive Pulmonary Disease and 

smoking habits on the severity of COVID-

19. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA Flow Diagram Study 

Articles included in systematic 

reviews and meta-analysis (n= 11) 

 

 

Articles included in the 

qualitative synthesis (n= 12) 

Full articles that are considered 

eligible (n= 135) 
Full articles issued with reasons (n= 124) 
Outcome does not match= 54 
Article does not match the specified 
subject= 21 
Article does not include mean SD=49 

Filtered articles (n= 501) 
Articles issued (n= 366) 
Irrelevant title= 316 
Not full text= 35 
Not in English= 15 

Identified articles through 
database search (n=528) Removing multiple data (n= 27) 
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Summary Source 

a. COPD 

Table 1.  Description of the primary studies included in the meta-analysis of the effect of COPD on the severity of COVID-19 

patients 

Author (Year) Country Study Design P (Population) I (Intervention) C (Comparison) O (Outcome) 
Hu et al. (2020) China Cross Sectional COVID-19 Patient COPD Non-COPD Increasing the Severity of COVID-19 
Zhao et al. (2019) Beijing Cross Sectional COVID-19 Patient COPD Non-COPD Increasing the Severity of COVID-19 
Deng et al. (2019) China Cross Sectional COVID-19 Patient COPD Non-COPD Increasing the Severity of COVID-19 
Lippi et al. (2020) Italy Cross Sectional COVID-19 Patient COPD Non-COPD Increasing the Severity of COVID-19 
Deslee et al. (2020) France Cross Sectional COVID-19 Patient COPD Non-COPD Increasing the Severity of COVID-19 
Lee et al. (2021) South Korea Cross Sectional COVID-19 Patient COPD Non-COPD Increasing the Severity of COVID-19 

 
b. Smoking Habit 

Table 2.  Description of the primary studies included in the meta-analysis of the effect of smoking on the severity of COVID-

19 patients 

Author (Year) Country Study Design P (Population) I(Intervention) C(Comparison) O (Outcome) 
Jordi et al. (2019) Chile Cross Sectional COVID-19 Patient Smoking Habit No Smoking Habit Increasing the Severity of COVID-19 
Liu et al. (2020) Italy Cross Sectional COVID-19 Patient Smoking Habit No Smoking Habit Increasing the Severity of COVID-19 
Richard et al. (2020) South Africa Cross Sectional COVID-19 Patient Smoking Habit No Smoking Habit Increasing the Severity of COVID-19 
Vivek et al. (2020) USA Cross Sectional COVID-19 Patient Smoking Habit No Smoking Habit Increasing the Severity of COVID-19 
Zaeo et al. (2020) China Cross Sectional COVID-19 Patient  Smoking Habit No Smoking Habit Increasing the Severity of COVID-19 
 

www.jepublichealth.com  



Pambudi et al./ Chronic Obstructive Pulmonary Disease, Smoking, and Severity of COVID-19 

www.jepublichealth.com  420 

Study Quality Assessment 

a. COPD 

Table 3. Assessment of the Quality of Study on the Effect of COPD on the Severity of COVID-19 Patients using Critical Appraisal 

CEBMa (Center for Evidance-Based Medicine) 

No Checklist Questions 
Publication (Author and Year) 

Hu et al. 
(2020) 

Zhao et al. 
(2019) 

Deng et al. 
(2019) 

Lippi et al. 
(2020) 

Deslee et al. 
(2020) 

Lee et al. 
(2021) 

1 Does this study address a clear research focus? 1 1 1 1 1 1 
2 Is the Randomized Controlled Trial research method 

appropriate to answer the research question? 
1 1 1 1 1 1 

3 Are there enough subjects in the study to establish that the 
findings did not occur by chance? 

1 1 1 1 1 1 

4 Are subjects randomly allocated to the experimental and 
control groups? If not, could this be biased? 

1 1 1 1 1 1 

5 Are inclusion/exclusion criteria used? 1 1 1 1 1 1 
6 Are the two groups comparable at the start of the study? 0 0 0 0 0 0 
7 Are objective and unbiased outcome criteria used? 1 1 1 1 1 1 
8 Are objective and validated measurement methods used in 

measuring the results? If not, were results judged by someone 
who did not know the group assignment (ie is the assessment 
blinded)? 

1 1 1 1 1 1 

9 Is effect size practically relevant? 1 1 1 1 1 1 
10 How precise is the estimate of the effect? Is there a confidence 

interval? 
1 1 1 1 1 1 

11 Could there be confounding factors that have not been taken 
into account? 

0 0 0 0 0 0 

12 Can the results be applied to your study? 1 1 1 1 1 1 

 Total 10 10 10 10 10 10 
Description: Yes= 1; No= 0 

 

 

 

www.jepublichealth.com  



Pambudi et al./ Chronic Obstructive Pulmonary Disease, Smoking, and Severity of COVID-19 

www.jepublichealth.com  421 

b. Smoking Habit 

Table 3. Assessment of the Quality of Study on the Effect of Smoking Habits on the Severity of COVID-19 Patients using Critical 

Appraisal CEBMa (Center for Evidance-Based Medicine) 

No Checklist Questions 

Publication (Author and Year) 

Jordi et 
al. (2019) 

Liu et al. 
(2020) 

Richard et 
al. (2020) 

Vivek et al. 
(2020) 

Zaeo et al. 
(2020) 

1 Does this study address a clear research focus? 1 1 1 1 1 
2 Is the Randomized Controlled Trial research method appropriate to 

answer the research question? 
1 1 1 1 1 

3 Are there enough subjects in the study to establish that the findings did 
not occur by chance? 

1 1 1 1 1 

4 Are subjects randomly allocated to the experimental and control groups? 
If not, could this be biased? 

1 1 1 1 1 

5 Are inclusion/exclusion criteria used? 1 1 1 1 1 
6 Are the two groups comparable at the start of the study? 0 0 0 0 0 
7 Are objective and unbiased outcome criteria used? 1 1 1 1 1 
8 Are objective and validated measurement methods used in measuring the 

results? If not, were results judged by someone who did not know the 
group assignment (ie is the assessment blinded)? 

1 1 1 1 1 

9 Is effect size practically relevant? 1 1 1 1 1 
10 How precise is the estimate of the effect? Is there a confidence interval? 1 1 1 1 1 
11 Could there be confounding factors that have not been taken into 

account? 
0 0 0 0 0 

12 Can the results be applied to your study? 1 1 1 1 1 

 Total 10 10 10 10 10 
Description: Yes= 1; No= 0 

www.jepublichealth.com  
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Figure 2. Map of Research Areas of the Effect of COPD and  
Smoking Habits on Severity Among COVID-19 Patients 

 
Forest Plot 

 
Figure 3. Forest plot of meta-analysis of the  

COPD effect on COVID-19 patients severity   

 

 
Figure 4. Forest plot of meta-analysis of smoking  

habit effect on COVID-19 patients severity 
 
 
 

5 studies  

in Asia 

2 studies in 

America 

3 studies in 

Europe 

1 study in 

Africa 
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Based on the results of the analysis in 

Figure 3, it can be seen from 5 articles 

reporting that COPD increased severity in 

COVID-19 patients. Based on the analysis, 

there was high heterogeneity (I2= 55%; p 

<0.001) so that the Fixed Effect Model was 

used (FEM). 

COVID-19 patients with COPD 

increased the severity of COVID-19 by 3.77 

times higher than those without COPD and 

it was statistically significant (SMD: 3.77; 

95% CI= 24.9 to 5.69; p<0.001). 

 
Figure 5. Funnel plot of meta-analysis of  

the COPD effect on COVID-19 patients severity 

 

Based on Figure 5, it can be seen that 

there was a publication bias which was 

indicated by the asymmetry of the right and 

left plots, there were 2 plots on the left and 

4 plots on the right. 

 
Figure 6. Funnel Plot of meta-analysis of smoking  

habit effect on COVID-19 patients severity 
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The results of the meta-analysis can be seen 

in (figure 3) which showed that COVID-19 

patients with smoking habits increased the 

severity of COVID-19 by 2.70 times compared 

to patients without smoking habits (SMD: 

2.70; 95% CI= 1.99 to 3.66; p<0.001) hete-

rogeneity between trials (I2= 55%; p<0.001) 

so that the Fixed Effect Model (FEM) was 

used. 

 

DISCUSSION 

The results of the meta-analysis showed 

that there was a significant effect between 

COPD and smoking habits on the severity 

of COVID-19 patients. 

Lippi et al. (2020) concluded that 

COPD was significantly associated with the 

severity of COVID-19 infection, which was 

5.69 times more at risk of causing the 

severity of COVID-19 patients compared to 

patients without COPD. 

Zhao et al. (2020) reported that the 

presence of COPD had an effect on the 

development of the severity of the condition 

of COVID-19 patients by 4.38 times com-

pared to those without COPD, while pati-

ents with smoking habits had a 1.98 times 

higher risk of experiencing the severity of 

the condition compared to patients without 

smoking habits. 

The influence of smoking habits on 

the severity of COVID-19 patients tends to 

be controversial. Lippi et al (2020) showed 

that active smoking was not associated with 

the severity of the condition of COVID-19 

patients. These results contradict the study 

by Zhao et al (2020) where active smoking 

can increase the risk of experiencing the 

severity COVID-19 patients condition by 2 

times higher than patients who do not 

smoke. 
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