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Abstract  
Introduction: The Novel Coronavirus (Covid-19) disease caused 
by SARS-COV2 was first discovered in Wuhan, China, in 
December 2019. WHO has set Covid 19 to be a pandemic which 
has increased death rates worldwide. Covid-19 attacks the 
respiratory system which resembles pneumonia but has signs of a 
decrease in oxygen saturation. In Indonesia, many people, 
especially men, practice smoking, where smoking can cause 
respiratory system problems, but there is no sign of a decrease in 
oxygen saturation. 
Objectives: This study aims to determine the effect of smoking 
on oxygen saturation levels in Covid-19 patients. 
Methods: This type of research is an analytic study with a cross-
sectional design. Total population of 52 people, with inclusion and 
exclusion criteria. 
Results: This study shows that 21.2% of patients who smoke 6-
12 cigarettes/day have oxygen saturation <75%, with the result p-
value = 0.000, which means that there is an effect between 
smoking on decreasing oxygen saturation, with a 53-fold chance 
of covid patients. People who smoke can cause a decrease in 
oxygen saturation. 
Conclusion: Decrease in oxygen saturation in covid-19 patients, 
can be caused due to the toxicity of cigarettes smoked. In 
smzokers who are confirmed Covid-19, there will be a worsening 
of oxygen supply in the blood, which is indicated by a decrease in 
oxygen saturation <75%. 
Keywords: Smoking, oxygen saturation, hypoxemia, coronavirus

Introduction 
The Novel Coronavirus (Covid-19) disease is caused by SARS CoV-2 and is a potentially fatal 

disease-causing agent that has been of great concern to global public health since December 2019.1 
Covid-19 was first discovered in Wuhan, China, China which was discovered in December 2019 and 
now it has attacked the whole world. WHO (2020) states that this virus infects the respiratory tract 
which will cause rapid respiratory failure and death.2 Clinically, the symptoms of covid-19 are 
confirmed as the transmission of pneumonia which can be transmitted from humans to other humans. 

According to WHO data on January 24, 2021, there were a total of 96 million cases worldwide 
with 2 million deaths.3 Continents Confirmed by covid-19 as many as 12 million people, while 
Indonesia, according to the Covid-19 Task Force Data, stated that there were 977,474 confirmed people 
and in Jakarta as many as 243 thousand people, 215 thousand recovered and 3.9 thousand died. This 
indicates that covid-19 still cannot be resolved, the death rate continues to increase even though it is 
balanced with the recovery rate which also continues to increase.4 
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Covid-19 is a respiratory infection that attacks the whole world, especially in Indonesia. 
Before covid-19 entered Indonesia, there were cases of respiratory infections in Indonesia. One of 
the causes of respiratory infections is the smoking habit of Indonesian people. Smoking behavior 
that can interfere with health, can lead to worsening of respiratory infections caused by covid-19. 
Smoking can cause damage to lung defenses and reduce mucociliary clearance mechanisms, and 
cigarette smoke can also increase airway resistance and pulmonary epithelial permeability and 
damage the cilia, increase macrophages synthesis of elastase and reduce the production of 
antiprotease.5 Global Youth Tabacco Survey, the use of tobacco in Indonesia is as much as 19.2% 
of students, 38.2% of boys, and 2.4% of girls who smoke cigarettes.6 In Indonesia, 57.8% of students 
are exposed to cigarette smoke at home, and 66.2% of students are exposed to cigarette smoke 
outside the home. Each cigarette smoked contains several types of chemicals, including carbon 
monoxide (CO), carbon dioxide (CO2), hydrogen cyanide, ammonia, nitrogen oxidants, 
hydrocarbons, tar, nicotine, benzopyrene, phenols, and candiium.7 Present in cigarettes can cause 
cellular hypoxia which will disrupt ATP so that anaerobic metabolism occurs, while the nitrogen 
oxides found in cigarette smoke will cause the accumulation of methemoglobin in the body which 
will cause the oxygen dissociation curve in hemoglobin to shift left and oxygen cannot be properly 
channeled to the tissue causing hypoxia. 8 

In patients with covid-19 cases, hypoxia is often found, which is indicated by measuring the 
oxygen level in the blood (saturation) of less than 90%. The same thing happens to people who 
smoke which can lead to hypoxia. This study aims to determine the effect of smoking on oxygen 
saturation levels in covid-19 patients. 
 
Methods 

This type of research is analytic with a cross-sectional approach. The study was conducted in 
February 2021 - April 2021 at Budhi Asih Hospital, East Jakarta. The number of study respondents 
was 52 people, with inclusion criteria, a man who smoked, aged 18-55 years and confirmed Covid-
19, and was undergoing hospitalization. Respondents who fit the inclusion and exclusion criteria 
will then sign an informed consent. The tools and materials used were oximetry, inpatient status, and 
questionnaires. The research data were analyzed using the chi-square test. 
 
Results 

The characteristics of respondents were based on age, oxygen saturation at the time of entry 
to the emergency room, smoking status, and number of cigarettes consumed. 
Tabel 1. Distribution of respondents based on Age 

Age Frequency % 
17-25 2 3.8 
26-35 9 17.3 
36-45 8 15.4 
46-55 33 63.5 
Total 52 100 

 
Table 2. Distribution of respondents based on Oxygen Saturation Level 

Oxygen Saturation Levels Frequency % 
< 75% 18 34.6 

76% - 89% 13 25.0 
90% - 94% 10 19.2 

> 95% 11 21.2 
Total 52 100 

 
Table 3. Distribution of respondents based on the number of cigarettes per day 

Cigarettes/day Frequency % 
< 5 6 11.5 

6 - 12 25 48.1 
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> 13 21 40.4 
Total 52 100 

 
Table 4. Analyze the number of cigarettes per day on the oxygen saturation levels of Covid-19 
patients 

Oxygen Saturation 
Levels 

Cigarettes/day 
Total 

    P-Value OR < 5  6 - 12 > 13 
N % N % N % N % 

<75% 6 11.5 11 21.2 1 34.6 18 34.6 

0.000 53.955 
76% - 89% 0 0 13 25 0 0 13 25 
90% - 94% 0 0 0 0 10 19.2 10 19.2 

>95% 0 0 1 1.9 10 19.2 11 21.2 
Total 6 11.5 25 48.1 21 40.4 52 100   

 
Discussion 

Based on the results of the univariate analysis in table 1, it was found that the distribution of 
respondents based on age was mostly in the 46-55 year old group with 33 people (63.5%), and the 
least vulnerable people aged 17-25 years were 2 people (3.8%). The distribution of respondents 
based on oxygen saturation levels (SpO2) was mostly at SpO2 <75% as many as 18 people (34.6%), 
while at least 10 people (19.2%) were susceptible to SpO2, including mild hypoxemia. The 
distribution of cigarette consumption is at most 6-12 cigarettes/day as many as 25 people (48.1%), 
while the vulnerable are at least <5 cigarettes/day as many as 6 people (11.5%). 

Oxygen is a colorless and odorless gas that is needed by humans to be able to assist in 
metabolic processes which are useful for survival.9 Normal oxygen saturation of human oxygen, 
about> 95% is carried by blood from the results of the diffusion process in the lungs and circulated 
to the body tissue. Where the level of oxygen saturation can be a sign that there is a disturbance in 
the respiratory system, which results in dysfunction of the diffusion process.10 In smokers who do 
not have a history of respiratory disease will have normal oxygen saturation levels in themselves, 
even though cigarettes have various kinds of substances contained in them. Every breath of cigarette 
smoke has 4000 chemicals that will enter the lungs.11 But it is known that in someone who is 
confirmed covid-19, whether that person smokes or does not smoke also experiences hypoxemia.12 
For this reason, researchers want to know whether consumption smoking will cause a decrease in 
oxygen saturation which is called hypoxemia. 

Based on the results of the chi-square test analysis, it was found that patients who consumed 
6-12 cigarettes/day had oxygen saturation results <75%, as many as 11 people (21.2%) with a p-
value = 0.000 and odds ratio = 53,955. This is because the carbon monoxide in cigarettes can reduce 
the ability of cells in the respiratory system. Excess carbon monoxide in the lungs can cause a 
decrease in oxygen transport capacity in the blood. Carbon monoxide bound to hemoglobin will 
cause the availability of oxygen to the tissue to decrease, this is what causes oxygen levels in the 
blood to drop or oxygen saturation to decrease.13 

Claude Bernard in 1857 discovered the toxic effect of carbon monoxide causes the release of 
oxygen bonds from hemoglobin to become carboxyhemoglobin. The main toxicity effect is due to 
cellular hypoxia caused by impaired oxygen transport. Carbon dioxide bound to hemoglobin will 
decrease the availability of oxygen in the tissues. According to Sagone's research, states that smokers 
who consume more than one pack of cigarettes per day have higher red blood cells than non-smokers. 
The result of an increase in red blood cells is explained as a response to tissue that lacks oxygen 
supply as a result of exposure to carbon monoxide and can reduce oxygen affinity for hemoglobin 
thereby reducing oxygen saturation levels in the blood.14 

The incidence of decreased oxygen saturation in smoking patients will have an impact if the 
patient is confirmed with covid-19. This is because the occurrence of hypoxemia or decreased 
oxygen saturation often occurs in patients with confirmed covid-19, and is one of the signs that a 
person has covid-19. The decrease in oxygen levels in covid-19 patients is often the result of 
respiratory problems caused by the interaction of ACE-2 (angiotensin-converting-enzyme-2), the 
SARS CoV-2 cell receptor, expressed in carotid bodies, where oxygen-sensitive chemoreceptors 
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cause hypoxemia. To be able to find out the level of oxygen in the blood, a tool to measure it called 
oxygen saturation is needed which is used to detect the occurrence of hypoxemia. Decreased oxygen 
saturation in covid-19 patients can also be caused by pulmonary fibrosis. The process of pulmonary 
fibrosis in covid-19 patients is due to cytokine storm.15 The occurrence of pulmonary fibrosis can 
result in a diffusion process which will eventually result in dyspnea and if it is not done properly it 
will result in a decrease in oxygen saturation and result in respiratory failure.16 Joko, the habit of 
smoking in covid-19 patients will have the potential for 2 times more patients to experience 
worsening, which is due to desaturation or hypoxemia, and increases the length of time patients 
undergoing intensive care in the ICU and even the risk of death.17 
 
Conclusion 

The conclusion of this study is the effect of smoking habit on the decrease in oxygen saturation 
in Covid-19 patients. Oxygen saturation decreased by <75% in patients with smoking habits of 6 to 
12 rods/day. 
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