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Research Paper
Impact of Smoking on the Mortality of Hospitalized Pa-
tients With COVID-19, Iran: A Cross-sectional Study

Background: There are inconsistent data about the association of smoking with the prognosis of 
hospitalized patients with COVID-19. This inconsistency is so huge that some investigators have 
suggested some protective roles for smoking against COVID-19 disease. 

Objective: This study was designed to investigate the association of smoking with mortality in 
hospitalized patients with COVID-19.

Methods: This cross-sectional study was conducted on 493 adult patients with COVID-19 
disease. Other underlying diseases, clinical and laboratory findings, and mortality rates were 
compared between smoking and non-smoking patients using univariate and multivariate analyses.

Results:  The prevalence of current smoking among hospitalized patients was 6.1%. Clinical 
complaints and disease severity at admission were similar between smokers and non-smokers. 
Leukocyte count and blood sugar were higher in smokers compared to non-smokers (P=0.003, 
P=0.018, respectively). The rate of ICU admission and days of hospitalization were comparable 
between smokers and non-smokers. However, smokers had a significantly higher mortality rate 
than non-smokers (36.7% vs 13.8%, respectively, P=0.001). After adjusting for significantly 
different variables in univariate analysis, smoking was associated with a 3.78 times higher 
mortality rate (OR=3.78, 95% CI: 1.48-9.67, P=0.005).

Conclusion: Smoking is an independent predictor of mortality in hospitalized patients with COVID-19.
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1. Introduction

ince the beginning of the COVID-19 
pandemic, many studies have tried to de-
termine the critical risk factors involved 
in this disease. In the first months of the 
pandemic, history of diabetes, hyperten-
sion, ischemic heart disease, smoking, and 

immunocompromised situations were introduced as the 
main risk factors for being infected with COVID-19 or 
developing severe forms of COVID-19 [1, 2].

Smoking is a risk factor for many diseases. Its caus-
ative role in chronic lung disease, hypertension, coronary 
disease, and some cancers is well-established [3]. Even 
passive smoking is accompanied by some pulmonary 
diseases such as asthma [4]. Smokers are susceptible 
to influenza and community-acquired pneumonia [5-7]. 
However, in all studies in hospitalized patients with CO-
VID-19 disease, the percentages of current smokers were 
significantly lower than the reference general popula-
tion [8-10]. Based on the low prevalence of smokers in 
hospitalized COVID-19 patients, some hypotheses have 
been suggested for the protective role of smoking against 
COVID-19 disease [11]. Despite this low prevalence of 
smokers among hospitalized patients, the role of smoking 
in the severity of COVID-19 has been shown in most me-
ta-analyses [10, 12, 13]. Evidence of the impact of smok-
ing on mortality is even more inconsistent. In some stud-
ies, higher mortality in smokers has been shown [14-16].

Nevertheless, in other studies, mortality was similar 
between smokers and non-smokers [12, 17]. However, 
there is enormous heterogeneity in evidence because of 
different definitions of severity, patients’ race, the study 
time (in the times of peak or stability of disease), and 
types of care and treatment of patients. One interesting 
finding is the impact of the country of study on the re-
ported association between smoking and poor prognosis 
in patients. In a systematic review and meta-analysis by 
Karanasos et al. [17], the association of smoking with the 
severity of COVID-19 was different between Chinese vs 
US studies. This association was significant only in the 
meta-analysis of Chinese studies. 

Regarding the very high prevalent COVID19 disease 
in Iran [18], inconsistency of reported evidence on the 
role of smoking in the mortality of COVID-19 patients, 
and the possible impact of the country of study, this study 
was designed to investigate the association of smoking 
with mortality in hospitalized patients with COVID-19 
in Qazvin City, Iran.

2. Materials and Methods

Study design and characteristics of the participants

The current cross-sectional study was conducted to 
investigate the association of smoking with mortality 
in 18≥ year old COVID-19 patients admitted to Velayat 
Hospital in Qazvin Province in Iran from September to 
November 2020. Polymerase Chain Reaction (PCR) was 
used to confirm COVID-19 disease in the participants. 
Current smoking was defined as patients who reported 
smoking ≥100 cigarettes in their lifetime and had been 
smoking at least until being symptomatic by COVID-19 
disease. All information was collected through question-
naires designed before the patients were admitted, and 
the information was recorded daily. The questionnaire 
data included clinical symptoms, underlying diseases 
(hypertension, ischemic heart disease, diabetes, chronic 
respiratory, hepatic, and renal diseases), laboratory find-
ings, admission to ICU, and mortality. 

Statistical analysis

The Kolmogorov–Smirnov test was used to examine 
the distribution of quantitative variables. The compari-
son of quantitative data and categorical data between 
current smokers and non-smokers was conducted us-
ing the Mann-Whitney U test (all quantitative variables 
had non-normal distributions) and the Chi-square test, 
respectively. For investigating the independent role 
of smoking in mortality, a multivariate logistic regres-
sion test was performed using current smoking, age, 
and significantly different variables as independent and 
mortality as dependent variables between smokers and 
non-smokers in the Mann-Whitney U test (Table 1). The 
analyses were performed in SPSS software v. 22 (Chi-
cago, IL, USA), and P<0.05 was considered significant.

3. Results 

Among 493 patients, 30 patients (6.1%) were smokers. 
Clinical and laboratory data of smoker and non-smoker 
patients are presented in Table 1. The age distribution, 
patients’ complaints, vital signs on admission, and cap-
illary oxygen saturation without oxygen supply were 
not significantly different between smokers and non-
smokers. Among medical comorbidities, only the rate 
of COPD (Chronic obstructive pulmonary disease) or 
asthma was higher in the smokers’ group than in non-
smokers (16.7% vs 4.1%, P=0.002). Regarding laborato-
ry results at admission, leukocyte count, neutrophil per-
centage, and Blood Sugar (BS) were significantly higher 
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Table 1. Characteristics of patients categorized by smoking status

Variables 
Mean±SD/%

P
Total (n=493) Non-Smokers (n=463, 93.9%) Smokers (n=30, 6.1%)

Age (y) 61.7±16.4 61.6±16.4 63.3±16.6 0.686

Gender (Male%) 59 57.0 90.0 <0.001

Co
m

pl
ai

nt
s (

%
)

Dyspnea 64.7 65.7 50.0 0.082

Cough 60.6 60.9 50.0 0.645

Chest pain 5.5 5.0 13.3 0.061

Diarrhea 6.1 6.5 0 0.150

Nausea/Vomiting 22.9 23.3 16.7 0.400

Myalgia 26.2 25.9 30.0 0.622

Vi
ta

l s
ig

ns

T (°C) 36.8±0.7 36.8±0.8 36.6±0.7 0.206

RR (per minute) 19.1±3.3 19.1±3.1 19.4±3.1 0.458

PR (per minute) 90.2±16.1 90.3±16.0 88.6±17.9 0.957

Systolic BP (mm Hg) 125.3±20.5 125.4±20.6 124.8±19.5 0.767

Diastolic BP (mm Hg) 78.3±13.2 78.3±13.4 77.9±12.4 0.344

Hi
st

or
y

Hypertension 32.3 31.7% 40% 0.349

Ischemic heart disease 16.4 15.8% 26.7% 0.118

Diabetes 20.5 20.1% 26.7% 0.387

Chronic obstructive pulmonary 
disease or asthma 4.9 4.1% 16.7% 0.002

Chronic kidney disease 2.0 1.9 3.9 0.601

Cirrhosis (%) 0 0 0 1

La
bo

ra
to

ry
 fi

nd
in

gs

Capillary O2 saturation without 
oxygen supply 86.3±5.1 86.3±5.0 86.2±4.4 0.793

Leukocytes count (count/ml) 7500±4500 7300±4400 10200±5200 0.003

Neutrophils 76.1±11.4 75.6±11.3 81.7±11.6 0.001

Lymphocytes 19.5±11.5 19.9±11.6 14.4±10.0 0.001

Blood glucose (mg/dl) 142.9±74.8 140.6±70.4 173.9±116.6 0.018

Blood urea nitrogen
(mg/dL) 23.5±23.9 23.2±24.1 27.9±20.3 0.425

Creatinine (mg/dL) 1.4±1.2 1.3±1.1 1.7±1.7 0.347

Sodium (mEq/L) 133.8±3.5 133.9±3.2 132.9±3.8 0.957

Potassium (mEq/L) 4.0±0.6 4.0±0.5 4.2±0.6 0.397

All data are related to the first hours of admission. 

Quantitative data are presented as Mean±SD.

T: Temperature, RR: Respiratory rate, PR: Pulse Rate, BP: Blood Pressure.

Regarding its non-parametric nature, the Mann-Whitney U test was used to analyze quantitative data.
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in the smokers’ group (P=0.003, P=0.001, and P=0.018, 
respectively) (Table 1).

Regarding the course of the disease, the rate of ICU 
admission and days of hospitalization were not different 
between smokers and non-smokers. However, smokers 
had a significantly higher mortality rate than non-smok-
ers (36.7% vs 13.8%, respectively, P=0.001) (Table 2).

To investigate the independent role of smoking in 
mortality, a multivariate logistic regression test was 
performed by entering age and significantly different 
variables as independent covariates and mortality as 
dependent variables between smokers and non-smokers 
in the Mann-Whitney U test (Table 1). After adjusting, 
only age and smoking remained significant predictors of 
mortality. Smoking was independently associated with 
a 3.78 times higher mortality rate (95% CI: 1.48-9.67, 
P=0.005) (Table 3).

4. Discussion 

The frequency of smokers in our study was low (6.1% 
of patients). At admission, in smokers, complaints and 
indexes of COVID-19 severity (as assessed by O2 sat-
uration and respiratory rate) were the same as those in 
non-smokers. However, smoking was independently as-
sociated with about four times higher mortality.

There are many controversies about the impact of 
smoking on the rate of infection by COVID-19 and the 
prognosis of this disease. However, one issue is con-
sistent in most of the studies: the low rate of smokers 
among hospitalized patients with COVID-19. The re-
ported prevalence rates differ from 1.4% to 12.6% (6.5% 
in pooled analysis) [8]. There are some hypotheses for 
the cause of this finding. Some investigators believe 
that the main reason is incomplete data gathering due to 
the critical situation of patients. However, there is some 
evidence against this hypothesis. The prevalence of cur-
rent smoking in Italy is reported as 25.7%. In the meta-
analysis conducted by Reddy et al. [12], 26.9% of pa-
tients had a positive history of smoking (including past, 
current, and unspecified smokers). However, the overall 
prevalence of smoking in this meta-analysis reported is 
only 6.2%. The data on the rational prevalence of for-

Table 2. Clinical course of patients categorized by serum smoking status

Clinical Outcome
Mean±SD/%

P
Total Non-smokers Smokers

Intensive care unit admission 9.2% 9.1% 10% 0.864

Duration of hospitalization in 
survived patients (d) 6.1±6.6 6.0±6.1 7.7±6.8 0.261

Days to death in expired 
patients (d) 6.6±7.2 6.7±7.4 6.0±6.8 0.226

Expire rate 15.2% 13.8% 36.7% 0.001

Quantitative data are presented as Mean±SD.

Regarding its non-parametric nature, the Mann-Whitney U test was used to analyze quantitative data.

Table 3. Predictive value of smoking for death in the multivariate analysis

Risk Factor Adjusted OR (95%CI)

Age 1.04 (1.02-1.06)*

Gender (male) 1.04 (0.58-1.84)

Chronic obstructive pulmonary disease or asthma 1.57 (0.55-4.46)

Blood sugar 0.99 (0.99-1.00)

Leukocyte count 1.02(0.97-1.08)

Smoking 3.78(1.48-9.67)**

* P<0.0001; ** P=0.005
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mer smokers in hospitalized patients with COVID-19 
are against the hypothesis of incorrect and incomplete 
history taking of ill patients. There are other hypoth-
eses for the low prevalence of smoking in hospitalized 
patients with COVID-19. Fear of not receiving enough 
health care due to smoking habits may be another reason 
for low self-reporting of smoking in the pandemic. The 
last and most controversial hypothesis is related to the 
protective effect of nicotine in preventing infection with 
COVID-19 [19].

The association of smoking with patients’ mortality of 
COVID-19 disease has been investigated in some stud-
ies. Results of systematic reviews and meta-analyses are 
very inconsistent. An early systematic review by Simons 
et al. was based on studies with more than 90% missing 
data about the smoking status [20]. In this meta-analysis, 
no association was found between smoking and CO-
VID-19 mortality. In the meta-analysis by Karanasos et 
al. [17], five studies with 838 patients were included for 
evaluating the impact of smoking on inpatient mortality 
of COVID-19 disease. Similar to Simons’ meta-analysis, 
this meta-analysis revealed no association between cur-
rent smoking and mortality (OR=1.45, 95% CI: 0.78–
2.72). In Alqahtani et al. meta-analysis of 15 studies 
and a total of 2473 patients, the mortality rate was 38% 
higher in current smokers compared to former or never 
smokers [21]. In one of the largest meta-analyses con-
ducted on 32849 hospitalized patients, current smoking 
was associated with about 1.8 times higher risk of severe 
COVID-19 disease. However, despite higher disease se-
verity in smokers, the authors did not find any significant 
difference between current smokers and non-smokers 
[12]. Interestingly in this study, patients with positive 
smoking history (including current or former smokers 
or e‐cigarette users) had a 1.26 times higher risk of in-
hospital mortality. 

Reasons for such huge inconsistency in studies about 
the association between smoking and the prevalence or 
outcome of COVID-19 are not clear. In the meta-analysis 
by Karanasos et al. [17], some effective variables on het-
erogeneities were evaluated. Age and diabetes had nega-
tive effects on the association of smoking and COVID-19 
severity. In populations with a lower prevalence (less 
than 15%) of diabetes, the impact of smoking on COV-
ID-19 severity was significantly positive (OR=1.66, 95% 
CI: 1.26-2.18). Conversely, in populations with a higher 
prevalence of diabetes, the association between smoking 
and severity was non-significant, with a trend for nega-
tive impact (OR=0.7, 95% CI: 0.46-1.08. I2=0%). Apart 
from that, the impact of smoking on disease severity was 
more significant in younger patients. Countries of studies 

may influence the association of smoking with disease 
mortality, possibly due to patients’ race, type of care, and 
treatment. In Karanasos’ meta-analysis, there was a dif-
ference between Chinese and US studies. In Chinese 
studies (16 studies, 4423 patients), smoking was asso-
ciated with 1.48 times (95% CI=1.17–1.87) higher risk 
of severe disease, whereas in US studies (2 studies with 
1887 patients), there was no association and even a trend 
for the less severe disease existed in smokers (OR=0.65, 
95% CI: 0.33-1.29, I2=0%).

There are some common physiological pathways be-
tween COVID-19 infection and smoking. COVID-19 
virus uses Angiotensin-Converting Enzyme-2 (ACE-2) 
for entering the cell. Therefore, upregulation of this re-
ceptor may increase virus infectiousness. Paradoxically, 
upregulation of this receptor may cause protection from 
acute and severe lung injuries [22].

ACE-2 upregulation has been reported in current (but 
not former) smokers [23]. In addition, nicotine has some 
inhibitory effects on the secretion of inflammatory cyto-
kines such as IL-6 and tumor necrosis factor, which have 
essential roles in cytokines storm in COVID-19 disease 
[24-26]. In animal studies, nicotine has been shown to 
prevent acute respiratory distress syndrome [27]. Based 
on the role mentioned above of ACE-2 in COVID-19 
disease, higher prevalence and lower severity of CO-
VID-19 disease among smokers are expected. However, 
epidemiological data are contrary to these physiological 
mechanisms, i.e., very low prevalence of smokers among 
hospitalized patients and more severe disease course in 
smokers in most studies. So more studies about the im-
pact of smoking on mortality in different races and studies 
designed for investigating the pathophysiological role of 
smoking in COVID19 disease are strongly recommended.

5. Conclusion

In conclusion, our study revealed a strong association 
between smoking and in-hospital mortality of patients 
with COVID-19. This association was independent of 
other risk factors such as underlying diseases and bio-
chemical abnormalities. Our studies have some limita-
tions. In our questionnaire, only current smoking was 
asked about, and we do not have any information about 
former smokers. The second limitation is the relatively 
low sample size of our study. Thirdly, we did not com-
pare the frequency of smokers in hospitalized patients 
with the normal general population.
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