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ABSTRACT

Introduction: The pandemic of COVID-19 has impacted the economy and psychological health, especially during 
the implementation of a movement control order. The implementation has raised adverse behaviour such as smoking 
and drinking to deal with psychological stress and anxiety. This study has investigated the pattern of smoking be-
haviour and the relationship between smoking behaviour and dry eye symptoms among smokers during the COVID 
19 pandemic. Methods: The Smoking Behavior and Dry Eye Symptoms (OSDI) questionnaires were used in the study 
with the value for Cronbach α was 0.676. The adapted questionnaires were distributed online to 377 smokers who 
studied at UiTM Puncak Alam. The collected data were analyzed demographically, and the significant value was set 
at p<0.05 using the Pearson test. Results: The average intake of cigarettes was between six to ten cigarettes per day. 
During COVID-19, 54.1% of the participants responded to an increase in the frequency of cigarettes per day. 17.2% 
of the participants had severe dry eyes due to smoking activity. The Pearson test showed a significant correlation 
between dry eyes symptoms and smoking behaviour p <0.05. Conclusion: During Covid 19, the prevalence of dry 
eye symptoms has increased among smokers, and it is linked to poor ocular surface health due to the changes in 
smoking behaviour and tobacco intake. This behaviour might commit to an unhealthy lifestyle that can reduce the 
quality of life. 
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INTRODUCTION

In 2020, the world was shocked by one of the 
most contagious diseases known as Coronavirus 
or COVID-19. In April 2020, the World Health 
Organization (WHO) had announced the outbreak as 
a pandemic. It has affected over 213 countries with the 
increment of positive cases and deaths. In response to 
this condition, the Malaysian government has made 
a tough decision by implementing a lockdown in all 
states to break the chain of this virus. Nevertheless, 
some drawbacks have heavily impacted society and 
the economy. This pandemic has impacted the labour 
supply and productivity in the United Kingdom by 
reducing the employee and industries (1). In China, most 
investment and consumption fell from 13.5% to 20.5% 
year-on-year in the first two months of 2020, and the 
unemployment rate reached 6.2%. Meanwhile, in Asia, 

Singapore’s air transport, entertainment, and recreation 
sectors were dramatically decreased as the virus spread 
has caused restrictions on traveling either globally or 
domestically (2). 

Overall, the most impacted area would be the quality 
of life of all people worldwide. The self-isolation or 
quarantine due to the implementation of the lockdown 
has influenced the health-related quality of life (HRQoL) 
by disturbing the psychology and behaviour of the 
population (3). During the first month of COVID-19, 
the prevalence of depression symptoms in the Chinese 
population was 20.1%. Meanwhile, a study on the 
Italian population has found that forced isolation has 
affected individuals’ psychological well-being through 
social deprivation. The longer the isolation, the worse 
the mental health. The individual response toward 
this pandemic may vary on the social and outdoor 
environment. Studies have shown that the lockdown has 
negatively impacted the psychological and behaviour 
of the population, such as anxiety, sleep disorder, and 
phobia. Children and adolescents confined at home 
will experience anxiety and uncertainty due to the 
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disruptions in their education, physical activity, and 
socialization opportunities (4,5).

Moreover, university students are more susceptible to 
psycho-social senses attributed to increased anxiety 
and depression (6-8). The number of cases regarding 
depression and anxiety increased with the increase of 
unhealthy behaviours such as smoking and drinking. 
Furthermore, tobacco and alcohol consumption are 
common channels for dealing with stress. The nicotine in 
tobacco-caused addiction urges smokers to smoke and 
acts as a calming effect that can change an individual’s 
mood to cope with stress and anxiety (9). During this 
pandemic of COVID-19, the prevalence of smoking 
behaviour varies all over the world. The increase in the 
prevalence might be due to an increase in smoking during 
the pandemic, but some may also have intentions to quit 
smoking. Most people quit smoking because they spend 
more time at home with their children and respect their 
family members because coughing is one of the good 
symptoms of COVID-19, which makes them fearful (10). 
Only around (16.3%) of persons claim a positive change 
(decrease) in their smoking habits, while the rest report 
no change (38.4%) or a negative change (49.9%) in their 
tobacco use habits (8). 

One of the contributing factors to this condition could 
be due to proneness to boredom and risk of behaviour 
during their free time of the lockdown. Next, it was also 
found that isolated people at home usually continue 
to use the substances they rely on to cope with stress 
and destructive emotions (11). According to the World 
Health Organization 2009, tobacco is a more significant 
preventable cause of death globally, killing more 
than five million people yearly. Smoking behaviour 
could lead to lung cancer, respiratory disease, and 
cardiovascular disease, resulting in severe cases. Those 
who are not active smokers are exposed to smoke, which 
may develop the same diseases as active smokers, and 
are referred to as passive smokers (12). Furthermore, 
smoking is a danger of health compromise, especially 
during leisure time. Even though it is dangerous, people 
addicted to this substance will not become aware of 
smoking complications, and the nicotine inside the 
tobacco will urge them to smoke. The implementation of 
lockdown may cause kids to get depressed and anxious, 
leading to smoking. 

Cigarette smoking plays a role in developing and 
progressing various eye disorders, including age-
related macular degeneration, cataracts, and reducing 
the efficacy of therapy and surgery. Toxins absorbed 
during smoking enter the bloodstream and are spread 
throughout the body, including the eyes. Moreover, 
tobacco smoke can harm the tissues around the eyes, 
leading to swelling beneath the eyes and inflammation 
of the eyelids. One of the eye problems that may occur 
due to smoking activity is dry eyes. The tear film can be 
divided into Lipid, Aqueous, and Mucous layers. Each of 

these layers will work together to maintain the hydration 
of the ocular surface. One of the important parts of the 
eye is the meibomian gland, as it prevents the tear film 
from evaporating by secreting the outermost layer of the 
tear film, which is lipid. Chronic smoking behaviour 
will eventually exacerbate the lid margin and cause 
meibomian gland dysfunction (MGD) (13). Many studies 
found that the smoke from cigarettes can alter the eyes’ 
tear film and lead to dry eyes. Smokers’ tear stability 
was disrupted, resulting in a lower Tear Break-Up Time 
(TBUT) value than non-smokers. Increased cigarette 
uptake will substantially increase the risk of ocular 
discomforts, such as dry eyes because smoking can 
induce lipid peroxidation (14-16). The lipid peroxidation 
can damage the precorneal tear film and lipid layer, 
which causes the blockage of the meibomian gland 
and the tear film over the corneal surface. However, 
studies showed there were no significant differences in 
fluorescein staining scores between smokers and non-
smokers as well as using Rose Bengal (17) 

Furthermore, the cigarette could increase oxidative 
tissue damage, leading to dry eye disease development. 
A dry eye is a tear film condition caused by either a 
lack of tears or excessive tear evaporation (18-19). 
It damages the interpalpebral ocular surface and is 
associated with various ocular symptoms. The common 
symptoms are burning, stinging, and redness. Therefore, 
most smokers will experience symptoms of burning, 
irritation, watering, and foreign body sensation (17, 
20). Chronic irritation occurred due to exposure to the 
cigarette. Moreover, the high irritation of the ocular 
surface was closely related to the high concentration 
of materials contained in the cigarettes. Yet, there was 
a correlation between smoking and dry eye symptoms 
where people who smoked had higher severity of dry eye 
symptoms (21-23). This study focused on the changes in 
tobacco uptake, either increase/decrease of frequency, 
management to purchase, and intention to quit because 
of their emotional responses, eventually leading to 
dry eye symptoms. Hence, this study investigated the 
smoking behaviour with dry eyes symptoms among 
UiTM Puncak Alam students during this pandemic of 
COVID 19.

MATERTIALS AND METHODS

This study is cross-sectional and used purposive 
sampling via a self-administrative questionnaire through 
an online platform. Purposive sampling is a sampling 
approach in which the researcher chooses members 
of the population to participate in the study based on 
their judgment. The total population of students in UiTM 
Puncak Alam is estimated at 20,000. Using the Raosoft 
software, the total sample size for this study was 377 to 
95% of the confidence interval, 5% margin error, and 
50% of the response distribution.
n=      NX   
      (X+N-1)
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where  X=  Z2 p(1-p)
                   MOE2

n= sample size, N= population size, Z= critical value, 
p= sample proportion and MOE= margin of error. N’s 
value was 20,000, whereas the Z-statistic was 1.96 for 
the confidence interval of 95%. The sample proportion 
was 50%, yielding the largest sample size with a margin 
error of 5%. 

The Research Ethics Committee of Universiti Teknologi 
Mara has approved this study: 600-TNCPI (5/1/6). 
Students from all faculties were recruited based on 
the inclusion and exclusion criteria. The participants 
were smokers aged between 19 – 35 years old. All the 
participants were males with no history of systemic and 
ocular diseases or surgeries. Participants were non-
contact lens wearers and free from any allergies. The 
history taking and the written informed consent were 
obtained prior to the study via an online platform, 
Google form.

Dry Eyes Symptoms Questionnaire 
A questionnaire was modified and adapted from (9) 
and was used in this study to determine the smoking 
behaviour during this pandemic of COVID 19. This 
questionnaire consists of 3 sections with a total number 
of 20 questions. In section A, the questions were related 
to the demographic background of the respondents. 
For section B, these questions were used to determine 
the smoking behaviour of all students who smoked 
during this pandemic of COVID 19. Meanwhile, Ocular 
Surface Disease Index (OSDI) questionnaire was used 
to investigate the dry eye symptoms experienced by 
smokers. The scale of the questionnaire score ranged 
from 1 to 5 (1=none of the time, 2= some of the time, 
3= half of the time, 4=most of the time, 5=all the time). 
These questionnaires were already undergone the pilot 
study, and the value for Cronbach α was 0.676 with 
question number 8 was eliminated, indicating that the 
questionnaire was valid as its value was > 0.6.

Study Procedure  
The prepared set of questionnaires was distributed to 
all participants based on the inclusion criteria through 
an online platform, Google form, using the WhatsApp 
application. The consent form was also given to them 
before answering all the questions. The smokers among 
students from all faculties in UiTM Puncak Alam were 
eligible for this study. A pilot study was done on about 
ten people to assess the reliability of the questionnaire. 
The participants for this study were asked to answer all 
questions regarding their smoking behaviour during this 
pandemic and the dry eye symptoms they experienced. 
The total time to obtain 377 respondents was two 
months, from April to May 2021. The participants must 
spend around 5 minutes answering the questions via 
the Google form platform at any convenient time. The 
data from questionnaires were retrieved through Google 

form, and it has been checked for completeness. 

Statistical Analysis
All completed questionnaires were analyzed using 
Statistical Package for Social Sciences (SPSS) version 23. 
All descriptive statistics such as frequencies, percentages, 
mean, and standard deviation were used to determine 
and summarize the variables. According to the result of 
the normality test on all data collected, the Kolmogorov-
Smirnov, Skewness/Kurtosis, Histogram, and Q-Q Plot 
findings were considered, and it showed normally 
distributed data for both smoking behaviour and dry 
eye symptoms. Pearson correlation test was used to 
determine the correlation between smoking behaviour 
and dry eye symptoms. The significant correlation 
between those two variables was set at p<0.05.

RESULTS

Three hundred seventy-seven male smokers who studied 
in UiTM Puncak Alam were included into analysis and 
characteristics of the study group are presented in (Table 
I). Almost all the smokers, 92.6 %, were 22 and above, 
with only 8% in the age range between 19-20 years old. 
The number of cigarettes consumed by the smokers per 
day was recorded and divided into three groups: heavy, 
moderate, and light smokers. The vast majority were 
moderate smokers (73.47%) which had tobacco uptake 
around 6-15 cigarettes per day. 

Table I: Characteristics of the study participants

Variables N Percent (%) Mean ± SD

Age 377 24.10 ± 
1.44

Faculty

Business and Management 
Accountancy
Education 
Hotel & Tourism Management 
Pharmacy 

126
86
57
52
32

54%
22.8%
15.1%
13.8%
8.5%

Group      

Light Smoker
Moderate Smoker
Heavy Smoker

78
277
22

20.69%
73.47%
5.83%

Smoking Behaviour During Pandemic of COVID 19 
Participants have been asked several questions 
to investigate their smoking behaviour during the 
pandemic. The frequency of responded questions by 
the smokers was tabulated in (Table II). During COVID 
19, the smoking behaviour had changed dramatically; 
204 (54.1%) participants responded to an increase in 
cigarette uptake, followed by 133 (35.3%) who had the 
same number of cigarettes before or during COVID 19. 
In comparison, only 40 (10.6%) responded to a decrease 
in cigarette uptake. The purchasing pattern showed 
that 198 (52.5%) had the same purchasing method 
even under forced confinement due to the coronavirus 
emergency. Nonetheless, some participants had found 



296

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 18(SUPP15): 293-300, Oct 2022

during this pandemic, and the symptoms of anxiety or 
depression could be due to social distancing. (27)

Immoral activities, including smoking and drinking, 
acted as a coping mechanism for anxiety and 
depression where the psychological and behaviour of 
the smokers were affected by the cigarette dependence 
(28). Furthermore, certain mental disorders, especially 
anxiety, could trigger them with the onset of smoking 
or nicotine dependence. The consumption of cigarettes 
was also considered a self-treatment to treat anxiety with 
a greater susceptibility. Research reported that nicotine 
mediates symptoms linked with anxiety disorders as it 
will reduce these symptoms temporarily but increases 
anxiety severity on a long-term basis (29). 

Due to the increased stress and anxiety caused by the 

Table II: The smoking behaviour during pandemic of COVID-19

Responded Questions N %

Changes in cigarettes uptake 

Increased in cigarettes uptake 204 54.1%

Decreased in cigarettes uptake 40 10.6%

No changes in cigarettes uptake 133 35.3%

Cigarette purchasing pattern 

As always 198 52.5%

It has changed 179 47.5%

Intention to quit smoking 

Has no plan 327 86.7%

Has plan to quit smoking 50 13.3%

Table III: The correlation of smoking behaviour and dry eye symp-
toms

Number of 
cigarettes

Severity of dry 
eye symptoms

Number of 
cigarettes

Pearson 
correlation

1 0.600

Sig. (2-tailed) 0.00

N 377 377

Severity of dry eye 
symptoms

Pearson 
correlation

0.600 1

Sig. (2-tailed) 0.00

N 377 377

changes in purchasing cigarettes 179 (47.5%). Majority 
of the respondents, 327 (86.7%), did not intend to quit 
smoking, with only 50 (13.3%) having planned to leave 
the smoking activity. 

Classification of dry eye symptoms experienced by 
smokers
Most of the smokers experienced moderate dry eyes 
symptoms, 271 (72.10%), followed by 64 smokers 
(17.20%), had severe dry eyes symptoms. The dry eyes 
symptoms that all the time reported by participants 
were under air-conditioned (Fig. 1). However, working 
with a computer was where dry eyes symptoms were 
experienced mainly by smokers (48.5%). However, 
driving at night caused the slightest symptoms of dry 
eyes among the smokers (n=82, 21.8%). 

Correlation of smoking behaviour and dry eyes symptoms 
There was a significant correlation between smoking 
behaviour and dry eye symptoms among smokers 
(p <0.05), as tabulated in (Table III). The value of 1 
indicated a perfect positive linear relationship for both 
variables. 

DISCUSSION

During this pandemic of COVID-19, the prevalence 
of smoking behaviour varies worldwide. Some might 
increase the smoking habit, but some may also intend 
to quit (8,24). This study was in agreement with most 
studies where the increment in the consumption of 
cigarettes during the pandemic has been provoked 
by their negative emotions and psychological stress 
(25-26). The social panic generated by COVID-19 is 
a developing tragedy for young people, which may 
result in anxiety, sleep disorder, post-traumatic stress 
disorder, and several detrimental impacts, which 
trigger unhealthy behaviour such as smoking and 
drinking alcohol. Negative behaviour during isolation, 
such as drinking and smoking, results in more severe 
psychological issues. Meanwhile, among university 
students, research showed that undergraduate university 
students were more anxious than graduated students 

Figure 1: The percentage of dry eye symptoms experienced 
by the smokers 
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smoking. One of the reasons could be the chronic 
nicotine consumption that stimulates the dopamine 
neurotransmitters, which results in an increased craving 
for nicotine, especially in the presence of smoking-
related cues. Besides, smoking cessation without 
sufficient motivation has a low success rate (37,38). 
Some studies also found that most smokers could not 
evacuate due to lifestyle issues. Smoking is purely a 
lifestyle phenomenon, which is challenged by the 
fast-expanding knowledge of hereditary risk factors in 
smoking and tobacco dependence (39)

Nevertheless, 13.3% of smokers from this study’s 
population intend or plan to quit smoking during this 
pandemic, and one of the reasons could be the quality 
of time at home with the family. Coughing is prominent 
in smokers, and COVID-19 positives. Therefore, 
variability in each smoker’s family lifestyle patterns may 
lead to worry about COVID-19 development. Besides 
that, social deprivation could contribute to this result 
as there were restrictions on daily social activities and 
gatherings. Movement restriction orders and the closing 
of many retail outlets could also be the other reasons 
for reducing smoking activities as they might be hard to 
get tobacco substances (40). In addition, the e-cigarettes 
were very helpful in helping smokers quit smoking as 
they mitigated the craving and symptoms of tobacco 
withdrawal. 

In terms of dry eyes, most smokers in this study had 
moderate dry eye symptoms, with only (10.6%) that 
experiencing mild dry eyes symptoms. The severity of 
dry eyes was correlated with the number of cigarettes 
consumed by the smokers during this pandemic which 
is about 6 – 10 cigarettes per day. Thus, dry eyes can 
be severe due to increments in tobacco uptake. This 
is due to the tear film breakdown that leads to dry eye 
symptoms is smoking, which causes lipid peroxidation 
of the outer layer of the precorneal tear film (41,42). 
The examination of the tear film among smokers in the 
previous research was proved to have a damaged lipid 
layer which prevents the tear film from spreading evenly 
throughout the corneal surface. Dry eye symptoms can 
be observed in various conditions as the symptoms could 
interrupt our daily activities. The results showed that 
driving at night had been affected by dry eye symptoms 
as it may lead to the loss of contrast sensitivity (43). This 
happened as driving impairments are associated with 
tear film-related deterioration and decreased ocular 
optical properties, especially at night.  

Moreover, the participants reported dry eye symptoms 
were under air-conditioned all the time. The room in air 
conditioning will fasten the evaporation of the eyes and 
cause them to become dry (44). Next, working with a 
computer was also where smokers mainly experienced 
dry eye symptoms. This is because computer use 
increases tear evaporation, caused by decreased 
blinks and incomplete blinking. Research reported that 

forced confinement, most individuals could obtain 
cigarettes or tobacco products as usual throughout 
this pandemic. Smoking can reduce the pulmonary 
immune function, which can be a risk factor for those 
infected with the virus. In other words, all smokers are 
prone to severe COVID 19 progressions or a higher risk 
of infection than non-smokers (14,30). Eight studies 
documented smoking exposure, including current and 
former smokers, with 221 confirmed COVID-19 cases 
(31). The prevalence of COPD was low among COVID-
19-infected smokers, but the risk of severity (63%) 
and mortality (60%) was high, indicating that COPD 
patients with confirmed COVID-19 are at a larger risk of 
developing severe comorbidities and dying (32)

Moreover, smoking behaviour is also linked to risks 
the health promising, especially during leisure time. 
Previous study claimed that the increment of the 
cigarette’s uptake was not just due to the stress or 
anxiety but also toward the proneness of boredom 
and free time during the lockdown (9). Meanwhile, 
this study showed a stable uptake (35.53%) of the 
population with a 10.60% decrease in uptake of 
cigarettes during this pandemic. These findings are 
closely related to domestic confinement, as well as the 
closure of schools, restaurants, sports, and recreational 
activities, shops, and numerous offices, along with 
significant restrictions on travel and social interactions 
that were ordered, resulting in extensive changes in 
the population’s quality of life (33). One of the signs 
related to COVID-19 is coughing, which has influenced 
smokers psychologically by reducing smoking habits 
due to the fear of contracting COVID-19. Furthermore, 
the worry about their respiratory health might motivate 
some smokers and urge them to quit so that the risk of 
complications from the virus of COVID-19 could be 
reduced (34). 

On the contrary, this study showed that most participants 
managed to purchase cigarettes or tobacco products 
as usual during this pandemic which is corroborated 
with previous study where stress level and anxiety 
increased due to the force of confinement (35). The use 
of cigarettes might vary because of stress, anxiety, or 
depressive symptoms, not merely as a type of distraction 
or behavioural prevention technique. Isolation has 
triggered people to continue consuming substances that 
can help relieve stress or negative emotions.

Social support is essential for those attempting to 
recover from a substance use disorder, whereas social 
isolation is a risk factor for relapse. Even while the social 
distancing measures being adopted countrywide are 
vital for decreasing disease transmission, they may be 
especially difficult for those in recovery because they 
restrict access to peer-support group meetings and other 
sources of social interaction (36). 

Furthermore, most smokers do not intend to quit 
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individuals with eye dryness symptoms were positively 
correlated with the number of incomplete blinks. Then, 
dry eye symptoms will make them uncomfortable 
with their vision in areas of low humidity (45). 
During exposure to a dry environment, the tear film’s 
evaporation rate increased significantly and lowered the 
tear film stability. 

In addition, results showed a significant correlation 
between smoking behaviour and the dry eyes of smokers. 
This indicated that smoking behaviour significantly 
affected dry eye symptoms, limiting the performance of 
daily tasks. Studies have found an association between 
cigarette smoke exposure and the incidence of dry eye 
syndrome (46,47). The smoke from the cigarette will 
break down the precorneal tear film layer and leads to 
the ocular surface being damaged. Moreover, the toxins 
in the smoke cause the formation of clots that prevent 
essential nutrients for eye health. A few studies proved 
that corneal staining was more extensive on smokers than 
non-smokers as the ocular surface is highly susceptible 
to chemical vapours and irritative gases in the air, where 
prolonged exposure can cause ocular surface damage 
and dry eye (48). In addition, tobacco use is a significant 
risk factor for many serious eye diseases that can lead to 
blindness (49). Another study has discovered an increase 
in mean OSDI scores, demonstrating dry eye symptoms’ 
deterioration as the number of cigarettes consumed 
increased (50).

CONCLUSION

In a nutshell, the impact of this pandemic has also created 
an unhealthy lifestyle through smoking activities. This 
study has shown that most smokers’ smoking behaviour 
among the student of UiTM Puncak Alam had increased 
during this pandemic. Smoking has had a negative impact 
on the ocular surface. It was exacerbated by an increase 
in the prevalence of dry eyes, which eventually interrupt 
students’ activities such as online learning, computer 
work, and reading. Learning activities nowadays are 
mainly via online platforms. Thus, universities should 
play an essential role by creating awareness among 
students who are involved in tobacco intake as it may 
impair the tear film stability as well as act as harm the 
body. 

The study had a few limitations, especially on 
investigating the severity of dry eyes among smokers, 
such as the quantitative assessments of the tear film 
and the overall eye health condition. Hence, in the 
future, it is recommended to conduct the tear breakup 
time assessments such as Tear Break Time Test (TBUT), 
Non-Invasive Tear Break Up Time (NIBUT), or Schemer 
Test to quantify the tear film and investigate the eye 
health, especially the corneal staining through a slit-
lamp assessment before the evaluation of the dry eye 
symptoms.
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