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Abstract 
Introduction: Changes in tobacco use and related personal and environmental factors amid the coronavirus disease 2019 (COVID-19) pandemic 
can be captured by qualitative studies, but they are few in non-Western populations.
Aims and Methods: We assessed the perceived links between tobacco use and COVID-19, and changes in the use of cigarettes, electronic 
cigarettes (ECs), and heated tobacco products (HTPs) in the early phase of the pandemic in Hong Kong, where lockdown was not implemented. 
Semi-structured telephone interviews were conducted from January to June 2021 in 95 participants (36 EC users, 28 HTP users, and 32 exclu-
sive cigarette users). Transcriptions were coded using deductive and inductive approaches, and factors for changes were nested in the social-
ecological model.
Results: Two-thirds of participants perceived their infection susceptibility was the same as never tobacco users, and 44.2% perceived more 
severe COVID-19 disease if infected. Amid the pandemic, tobacco use decreased overall but increased indoors for all three products. Increased 
tobacco use was mostly attributed to increased emotional distress, while decreases were attributed to various personal (health concerns) and 
environmental factors (e.g., COVID-19 regulations). Perceived convenience and lower costs were reasons for increased EC use. Limited access 
to HTPs was compensated by cigarette use.
Conclusions: Many participants were unaware of the potential harm of tobacco use on COVID-19. Overall tobacco use decreased due to COVID-
19 regulations, which may not be sustainable post-pandemic. Indoor consumption increased, supporting a comprehensive smoke-free policy 
that covers private indoor areas. Better cessation services targeting EC, HTP, and cigarette use are needed.
Implications: Smokers need better awareness of the risk of tobacco use on COVID-19. Smoking cessation services can be improved by offering 
brief advice, strengthening advocacy against secondhand smoke, and covering EC and HTP use, highlighting their potential harms to users and 
others, and their risk of addiction and relapse to cigarette use.

Introduction
Tobacco use is an established cause of respiratory diseases.1 
Recently, the World Health Organization (WHO) has also as-
sociated smoking with a higher risk of serious consequences 
and death from coronavirus disease 2019 (COVID-19).2 
Moreover, a recent UK Biobank cohort combining observa-
tional analyses and Mendelian randomization approaches 
provided strong evidence on the causal effect of smoking on 
risks of COVID-19-related outcomes, including infection, 
hospitalization, and mortality.3

The pandemic has disrupted daily life routines followed 
by changes in tobacco use behaviors. Some cross-sectional 
studies showed more smokers increased rather than decreased 
consumption amid COVID-19,4–6 while others showed net 
decreases in smoking.7,8 A UK study showed increased quit 
attempts and cessation following COVID-19 lockdown.9 A 
US study also found most cigar smokers (70.8%) had an 

intention to quit in the next 6 months, and about 46.5% 
reported a quit attempt since the onset of COVID-19.10 A 
study of four countries showed 37.6% (Australia) to 50.9% 
(England) of smokers had an intention to quit.11 It seems that 
heterogeneous responses in tobacco use may differ by factors, 
such as country, COVID-19 policies, and the type of tobacco 
products used, which may not be clear from specific quanti-
tative surveys.

Several qualitative studies explored the underlying 
mechanisms for the changes in tobacco use amid the pan-
demic. On the one hand, tobacco users increased their con-
sumption to cope with pandemic-induced stress, anxiety, 
and boredom.12–15 On the other hand, COVID-19 concerns, 
reduced social activities, and lower income led to reduced 
consumption.12,14,15 Almost all reports from qualitative studies 
were from Western countries, especially the United States and 
the United Kingdom, and were mostly focused on the impact 
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of COVID-19 lockdown. However, such changes may not fully 
represent changes throughout the pandemic in places without 
lockdown or when social distancing is relaxed after mass 
vaccination against COVID-19. To the best of our knowl-
edge, only two qualitative studies explored smokers’ behav-
ioral responses to COVID-19 in regions outside the United 
States and the United Kingdom.16,17 One qualitative study in 
Pakistan focused on factors related to quitting or continuous 
use of cigarettes or e-cigarettes amid the pandemic, with 262 
non-users and only 14 tobacco users.16 Another qualitative 
study in South Korea of 11 non-users and 25 tobacco users 
showed most tobacco users reported no change in use pattern 
while an increase in tobacco use was mostly attributed to lim-
ited social interaction and working or studying from home.17

Despite being an ultra-high-density international city, Hong 
Kong has brought four waves of COVID-19 outbreaks under 
control, with 12  338 confirmed cases and 213 deaths by 
October 28, 2021.18 Instead of lockdown, the Hong Kong SAR 
Government implemented several public health regulations at 
the early stage, such as restricting social gatherings on March 
28, 2020 and mandatory mask-wearing requirement on July 
23, 2020.18 Work from home practices were also adopted by 
the government and many organizations during the peak of 
the outbreak.19

Changes in tobacco use amid COVID-19 differ by the type 
of tobacco products, especially alternative tobacco products 
that claim to have lower health risks, such as electronic 
cigarettes (ECs) and heated tobacco products (HTPs). For ex-
ample, a limited supply of ECs in physical stores has led to 
more online purchases or more compensatory cigarette use.14 
Spending more time indoors, on the other hand, has led dual 
users to increase EC or HTP use but decrease cigarette use in 
an attempt to reduce exposure to family members.14,17 Given 
the diversified changes in response to COVID-19 across 
users of different tobacco products, the present study aims 
to explore the reasons for changes in tobacco use in three 
subgroups of users (exclusive cigarette, EC, and HTP users) 
amid the COVID-19 outbreak in Hong Kong, so as to inform 
tobacco control strategies for specific products.

Methods
Participants were from our ongoing smoking surveys in 
Hong Kong who agreed to be contacted for further in-depth 
interviews and were approached by telephone. The sam-
pling frame was drawn from 133 telephone numbers from a 
population-based household survey conducted from October 
2019 to November 2020 and 513 from a smoking hotspot 
survey conducted from July 2019 to December 2020 in three 
districts.20

Participants were selected using a purposive sampling 
strategy. Participants reported the tobacco products that 
they were using from December 2019 to January 2020, 
just before the COVID-19 pandemic, with three options of 
“cigarettes,” “ECs,” and “HTPs.” Users of one or more of 
the products were included and further stratified into three 
groups: exclusive cigarette use (used cigarettes but not ECs 
and HTPs), EC use, and HTP use. Cigarettes are the main 
tobacco product used in Hong Kong, but EC and HTP use is 
emerging.21,22 Given their relatively small numbers, exclusive 
use of ECs and HTPs was not required as an inclusion crite-
rion. When one group had reached the target number of data 
saturation (when no new information can be collected),23 we 

stopped recruiting that group. Out of the sampling frame of 
646 persons, 161 were contacted, and 95 completed a tel-
ephone interview, with refusals mainly due to limited time 
and lack of interest. These 95 participants included 19 from 
the household survey and 76 from the smoking hotspot 
survey. There were 32 exclusive cigarette users, 36 EC users, 
and 28 HTP users of whom one was concurrently using ECs 
and HTPs.

Semi-structured, in-depth interviews were conducted by 
our trained research assistants from January to June 2021. 
Verbal consent was obtained over the telephone first. An in-
terview guide was developed with two topics (Supplementary 
Appendix 1), including (1) the perceived relation of tobacco 
use with contracting COVID-19 and the severity of COVID-
19 after infection; and (2) participants’ experiences in to-
bacco use since the COVID-19 pandemic, especially in the 
early phase of the outbreak (February-March 2020). In the 
second topic, we focused on changes in quantity, types of to-
bacco products and smoking places, and reasons for those 
changes. After the interview, participants received a HK$100 
(US$12.8) cash transfer or supermarket coupon as an in-
centive. Ethics approval was obtained from the Institutional 
Review Board of the University of Hong Kong or Hospital 
Authority Hong Kong West Cluster (No. UW21-011).

All audio records were transcribed by trained transcribers 
who are native Cantonese speakers. The transcripts were 
then imported into NVivo 12 (QSR International; qualitative 
data management software) for qualitative analyses. During 
the initial coding process, XZ conducted line-by-line coding 
to generate initial codes for the data, and YS checked all ini-
tial codes. After summarizing the initial codes, XZ generated 
deductive codes for the 2 topics, assigned the initial codes 
to the deductive codes, and inductively came up with new 
codes while sifting through the data. YS checked the code 
classifications and discussed any discrepancy between the 
codes with XZ to reach a consensus. For the second topic, 
XZ and YS identified reasons for changes and further organ-
ized them into different levels of the socio-ecological model. 
The socio-ecological model posits that health is influenced by 
the interplay between individual, relationship, community, 
and societal factors.24 It had been applied in a US qualita-
tive study exploring driving factors of tobacco use during 
COVID-19.14 The final codes were confirmed by the research 
team.

Results
A total of 95 participants (aged 33.1  ±  8.8 years, 69.5% 
males) completed the interviews. About 90% of participants 
perceived no difference among the three products (cigarettes, 
ECs, HTPs) in the risk of contracting COVID-19 (90.5%) and 
in the severity of COVID-19 after infection (88.4%). Most 
participants (64.2%) perceived tobacco use was not associated 
with contracting COVID-19 and 44.1% perceived tobacco use 
was not associated with the severity of COVID-19. One in 
five participants believed tobacco users were at a higher risk 
of COVID-19 infection, and 44.2% believed tobacco users 
would have more serious consequences of COVID-19 once 
get infected. A few participants perceived lower risk of getting 
infected (6.3%) or having less severe symptoms (2.1%) than 
never users. One-third of participants (34.7%) reported that 
they acquired such information from official news and re-
search. Participants most commonly (43.2%) made judgments 
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based on their own experiences or opinions from people 
around, and 10.5% relied on information from social media. 
Further details of participants’ perceptions regarding the first 
topic are shown in Supplementary Appendix 2.

Table 1 shows lower consumption of each tobacco 
product amid the pandemic overall, but indoor consump-
tion (e.g. at home or in a car) increased. Net changes in 
percentage points for cigarettes, ECs, and HTPs were, re-
spectively, −28.2, −13.9, and −25.0 overall, but 25.0, 22.2, 
and 21.5 indoors. Further details of changes in tobacco 
use of participants are shown in Supplementary Appendix 
3. Factors that influenced tobacco use behaviors since the 
COVID-19 pandemic were nested in four levels of the socio-
ecological model (Figure 1).

The Societal Level
Mandatory Mask-Wearing Requirement
The mandatory mask-wearing requirement was one of the most 
common factors that influenced tobacco use behaviors. Over 
one-third of participants reported a decrease in tobacco use due 
to fear of being fined for taking off the mask in public places.

Both (cigarettes and ECs) consumptions decreased, be-
cause you cannot smoke on the street after all… I am a-
fraid to be fined…. (Male, 34, cigarettes and ECs)

Nevertheless, the degree to which the regulation had af-
fected tobacco use varied, potentially depending on the 

Table 1. Changes in the Use of Each Tobacco Product in the Early Phase of the COVID-19 Pandemic 

 Total consumption Indoor consumption

Changes, n (%) Net change (percentage points) Changes, n (%)a Net change (percentage points) 

Use of CCs, exclusively (n = 32) −28.2 25.0

  Increased 5 (15.6) 12 (37.5)

  Decreased 14 (43.8) 4 (12.5)

  No change 13 (40.6) 10 (31.3)

  Did not use indoors — 4 (12.5)

Use of ECs, exclusively or concurrently 
(n = 36)b,c

−13.9 22.2

  Increased 8 (22.2) 14 (38.9)

  Decreased 13 (36.1) 6 (16.7)

  No change 15 (41.7) 13 (36.1)

  Did not use indoors — 1 (2.8)

Use of HTPs, exclusively or concurrently 
(n = 28)b,d

−25.0 21.5

  Increased 5 (17.9) 12 (42.9)

  Decreased 12 (42.9) 6 (21.4)

  No change 11 (39.3) 8 (28.6)

  Did not use indoors — 0 (0.0)

CC = conventional cigarette; EC = e-cigarette; HTP = heated tobacco product.
aPercentage may not add up to 100% due to missing information in some participants.
bOne was a dual user of ECs and HTPs who decreased HTP use but increased EC use.
cUse EC exclusively: n = 6; dual use of cigarettes and ECs: n = 29; dual use of ECs and HTPs: n = 1.
dUse EC exclusively: n = 12; dual use of cigarettes and HTPs: n = 15, dual use of ECs and HTPs: n = 1.

Figure 1. Summary of factors that impacted tobacco use behaviors since the COVID-19 pandemic using the socio-ecological model.
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different levels of nicotine dependence. One individual who 
smoked about 10 cigarettes per day described a modest 
change in cigarette consumption due to the regulation.

The change … the change was not too big. I smoked rel-
atively less, just because smoking outside would be fined. 
You know, if you wear a mask, you are not able to smoke, 
so you have to remove the mask. But if you do so, it is pos-
sible for you to get a ticket for violation of the regulation. 
So I smoked a little bit less, but I cannot say that I reduced 
smoking a lot. Maybe… I reduced by about 2-3 cigarette 
sticks per day, because I have an addiction (to nicotine). 
(Male, 28, cigarettes exclusively)

One light smoker quit smoking abruptly and completely:

I smoked about 3-4 cigarette sticks per day before… I quit 
(smoking) in March last year (2020), I did not want to re-
move the mask, so I quit… Yeah, I quit it suddenly. (Male, 
29, cigarettes exclusively)

Some participants reported no change in the amount of to-
bacco consumed, but they chose to smoke in more secluded 
places, such as back alleys or stairwells.

The (smoking) location would be a little more secluded, 
but the amount smoked would not change. I usually 
took a few more turns in the back alley before I smoked, 
otherwise, a cop may come by and catch me. (Male, 28, 
cigarettes and HTPs)

Restricted Social Gatherings
Several participants described that restrictions on social 
gatherings reduced group smoking in tobacco users.

Since COVID-19, I spent less time smoking with friends 
because of the regulation on restricted social gatherings. 
(Male, 29, cigarettes exclusively)

Restrictions on social gatherings resulted in reduced so-
cial activities. Some participants mentioned that they usually 
smoked when they drank alcohol with friends in bars. But 
the closure of bars due to the outbreak limited their “social 
smoking.” Notably, such phenomenon was only reported by 
alternative tobacco product users.

I could not have drinks or dinner with my friends at night, 
so I smoked less. (Male, 45, HTPs exclusively)

As regards tobacco use behaviors in the future, those who 
had reduced social smoking reported that they would increase 
consumption as they socialize more with friends after the 
pandemic.

I think I will increase smoking later. Because the bars will 
re-open, and I will increase social smoking. Also, I can 
smoke on the street freely (later). (Female, 18, cigarettes 
and ECs)

However, some participants reported that such changes 
were only temporary, and their tobacco use behavior returned 
to normal later because enforcement of COVID-19-related 
regulations was low.

It (reduction of smoking) happened at the very beginning. 
I reduced HTP consumption from one pack to half a pack 
at the beginning (of the pandemic)… I was a little bit afraid 
(to be caught), because I would be punished when smoking 
without wearing a mask. But later I felt relaxed, because 
I found the enforcement was weak and they did not have 
enough manpower to implement it (the regulation). (Male, 
45, cigarettes and HTPs)

In the societal level, no difference in changes of use pattern 
was observed across the three types of tobacco products.

The Community Level
Perceived Reactions of Others
Some tobacco users perceived stigma of their tobacco use 
behavior outside, especially during outbreaks, from others. 
They felt being discriminated when taking off the mask for 
smoking while others were conforming to the regulation of 
mask-wearing. To avoid such discrimination, they chose to 
decrease smoking outside or changed the smoking place.

I decreased smoking outside … the major consideration 
was the perception of passers-by. Because others must 
wear masks on the street due to the mask regulation, but 
you are smoking on the street. This was the main reason 
rather than the fear of infection. (Male, 24, cigarettes and 
ECs)

Suspension of Smoking Cessation Services
As the government and many organizations started special 
work arrangements, healthcare providers, including primary 
care and smoking cessation services, reduced opening hours.19 
As a result, a few cigarette smokers (but not alternative to-
bacco product users) who used the smoking cessation service 
before the pandemic reported reduced service use amid the 
pandemic.

The last time you saw me, I had just been to the smoking 
cessation centre. The services are worse now than in the 
past. Maybe (workers) could not return to work because 
of the pandemic, and so they served less… The consulta-
tion was shorter. That’s just the way it is, because each con-
sultation was in-person and lasted for about one hour… 
(Female, 45, cigarettes exclusively)

I checked the smoking cessation services a few months 
ago. It seemed that the centres did not open because of 
the pandemic, and so I did not go to the centre eventu-
ally… I think that maybe the government or non-profit 
organizations can provide some special smoking cessation 
service programmes, e.g. regularly posting nicotine patches 
to smokers. It could reduce the burden of traveling to the 
(smoking cessation) centres. (Male, 28, cigarettes exclu-
sively)

Access to the Products
Cigarettes were well stocked in the retail stores. Because of 
no lockdown, cigarette smokers described no changes in ac-
cessibility. In contrast, most EC users who used to buy ECs 
at physical EC stores had turned to online stores. This was 
because the number of such stores was much less than retail 
stores selling cigarettes, and it was more difficult to buy ECs 
than cigarettes.
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I will have a new job soon … but I have not worked for a 
few months. I went to buy ECs (at an EC store) in Kwun 
Tong when I was working there. Sometimes, I bought ECs 
online using teleshopping… But now, I rarely buy it at the 
EC store. (Female, 24, ECs exclusively)

One participant attributed such change to being unable to 
smoke outside.

I bought ECs at the EC store before, but now, I do not 
go out to buy (EC), because I am too lazy. Because I can-
not smoke outside, I’d rather shop online. (Female, 22, 
cigarettes and ECs)

Conversely, since HTPs have not formally entered the 
local market, it is more difficult to buy them amid the pan-
demic. Hence, HTP users either switched to cigarettes or 
reduced their HTP consumption without increasing cig-
arette use. A participant who had used HTPs for 2 years 
described:

I switched to conventional cigarettes again, because there 
was no supply (of HTPs) at the later period of COVID-19. 
It is difficult to buy HTPs. It happened late last year 
(December 2020)… I used HTPs if they were available and 
smoked cigarettes if HTPs were not available. (Male, 38, 
HTPs exclusively)

In the community level, “perceived reactions of others” 
was a common factor of changes in the three groups, while 
reduced smoking cessation services resulting from “suspen-
sion of services” was only mentioned by exclusive cigarette 
users. Due to the difficulty in obtaining ECs and HTPs amid 
the pandemic, most EC users turned to online purchases, and 
HTP users either switched to cigarettes or reduced HTP use.

The Relationship Level
Health Concern to Household Members
Amid the pandemic, some workers were advised to work from 
home and children had to study from home due to in-school 
class suspension. Therefore, some participants spent more 
time with their family members at home amid the pandemic, 
and they reduced tobacco use indoors to limit secondhand 
smoke exposure to their family members.

I decreased smoking because my family members were at 
home. It was inconvenient (to smoke). (Male, 27, cigarettes 
and HTPs)

Actually, I used ECs less because my kid studied at home 
for a long time… I did decrease the frequency of going out-
side and spent more time at home. To avoid secondhand 
smoke to my kid, I did decrease consumption. (Female, 39, 
ECs exclusively)

However, a few participants perceived ECs and HTPs as 
inodorous alternatives to cigarettes, and therefore, switched 
to using ECs or HTPs indoors. They equated less odor with 
less secondhand exposure to others. Their family members ac-
cepted their use of ECs and HTPs at home.

I used ECs because I live together with others. It is not good 
to make a strong smell when you are smoking (cigarettes) 

but others are not… My family members felt good (a-
bout ECs), because they do not have an odour. (Male, 30, 
cigarettes and ECs)

I used HTPs at home and rarely used them on the 
street… Because they do not have an odour, and the sec-
ondhand smoke does not affect others as cigarettes do. 
The most important reason is actually … there should 
not be too much secondhand smoke at home. (Male, 28, 
cigarettes and HTPs)

In the relationship level, some tobacco users reduced their 
consumption regardless of the tobacco product used, be-
cause of “health concern to household members.” However, 
some dual users used more ECs or HTPs indoors as they 
perceived such products would produce less secondhand 
smoke.

The Individual Level
Health Concern to Themselves
In participants who decreased tobacco use amid the pan-
demic, most did it due to health concern. They were worried 
about contracting COVID-19 once they removed their masks 
to smoke.

I decreased smoking, because I am not bold enough to 
smoke outside. I am afraid of infection, including getting 
infected or infecting others. (Male, 20, cigarettes and ECs)

One participant who smoked 10 cigarettes per day had 
successfully quit smoking after being misdiagnosed with 
COVID-19.

Because I almost got the virus, so … uhm … I was hospitalized 
and even in the isolation ward to check if I had the virus. It 
was lucky that I did not get infected eventually… Then, a 
doctor told me that smokers were more likely to contract 
COVID-19, so I quit. (Male, 41, cigarettes exclusively)

However, due to their favorable perceptions of ECs, such 
as cleanness, odorlessness, and convenience, some dual users 
of cigarettes and ECs increased EC use amid the pandemic.

I smoked less now because it is inconvenient to smoke out-
side. You have to wash hands and do many things before 
smoking one cigarette, but you can use ECs anytime.… 
Because of the mask regulation, you have to remove the 
mask every time you smoke and put it in an appropriate 
place. And you have to wash hands before smoking be-
cause you will touch the cigarette tips. You know, your 
hands have bacteria (which will contaminate the tips). 
(Female, 31, cigarettes and ECs)

I used ECs instead because they are more convenient. 
I do not have to smoke outside, which decreases the risk 
of going outside. It is convenient and safe. For example, 
there are a lot of people smoking near the company. If I 
use ECs, I could use them in the office bathroom secretly.… 
Cigarettes will leave an odour on your body, but ECs will 
not. No one knows that I have used an EC in the bath-
room. (Male, 19, cigarettes and ECs)

One EC user reported no change in EC consumption be-
cause of the convenience of EC use.
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I had no change in EC use. I use ECs as normal because 
ECs do not need to be ignited. I can wear my mask imme-
diately after I take a puff. (Male, 30, ECs exclusively)

Emotional Problems
In those who increased tobacco use amid the pandemic, most 
attributed such increase to the boredom associated with 
working from home, unpaid leave, and unemployment, and 
described tobacco use as a “time-filler.”

I used ECs more because I had nothing to do. The pan-
demic resulted in no business, so I used ECs more. The 
more ECs I used, the faster time seemed to pass. (Female, 
28, ECs exclusively)

I was unemployed between November 2020 and 
February 2021, so I went outside less frequently and 
stayed at home at that time. I used to smoke 4-5 cigarettes 
per day, then I increased to half a pack, and later fell back, 
all related to work. I want to smoke if I have nothing to do. 
I always light a cigarette, for example, when I watch TV. 
(Female, 22, cigarettes and ECs)

Increased stress was primarily resulted from unemploy-
ment, job uncertainty, and domestic chores. A woman 
described home as a cage that trapped her:

I know I smoke more now… I feel that I was stuck at home 
and I did not have any breaks. Before, I went to work a-
lone and there was nothing to distract me. But now, a lot 
of things can distract you at home, so you cannot do what 
you want to do. I need to get away from such a small space! 
You know how small Hong Kong homes are. (Female, 35, 
cigarettes exclusively)

A dual user mentioned that she used more cigarettes but not 
ECs, because ECs could not satisfy her stress-related addiction.

Before, I had unpaid leave and did not know when we had 
work and when we did not. In addition to the economic 
slump, I smoked more cigarettes to relieve stress.… Yes, 
I just increased cigarette-smoking (but not ECs), because 
ECs could not satisfy my addiction adequately. (Female, 
18, cigarettes and ECs)

Financial Concern
Some participants mentioned serious financial issues due to 
COVID-19 and reduced cigarette use, as most of them had 
low (<HK$20 000 [US$2560]) and moderate (HK$20 000-
39  000 [US$2560-4992]) household income monthly. 
However, three dual users reported using ECs more to com-
pensate for the reduced cigarette consumption, because ECs 
were much cheaper.

Yes (I smoked less cigarettes for financial reasons). I use 
more ECs, because ECs are cheaper… (Male, 19, cigarettes 
and ECs)

Because of unpaid leave, I bought fewer cigarettes 
and bought more Relx (a brand of ECs). Yeah, because 
cigarettes are more expensive. (Male, 22, cigarettes and 
ECs)

In the individual level, “health concern to themselves” 
was the most common factor of decreased consumption 

while “emotional problems” was the most common factor of 
increased consumption in cigarette, EC and HTP users alike. 
“Financial concern” was reported by some participants who 
reduced cigarette smoking. However, some EC users increased 
consumption due to favorable perceptions of ECs, such as 
cleanness, convenience, and cheapness.

Discussion
This qualitative paper offers comprehensive insights into how 
tobacco users perceived the threat of COVID-19 in relation 
to tobacco use and how they had changed their tobacco use 
behaviors amid the pandemic, and explores the differences 
across cigarette, EC, and HTP use.

About half of the participants thought tobacco use was 
not associated with the progression of COVID-19 despite 
evidence to the contrary is clear.2 Public health education is 
needed to disseminate the evidence-based knowledge of the 
greater severity of COVID-19 associated with smoking. On 
the other hand, two-thirds of participants perceived no differ-
ence in infection risk between tobacco users and never users, 
possibly because of inconsistent results from early studies on 
the association between smoking and COVID-19 infection. 
Some studies found a lower proportion of smokers in COVID-
19 patients than expected based on the estimated propor-
tion in the general population, hence the claim that smoking 
protected against COVID-19 in the early stage of the pan-
demic.25 Later, researchers argued that such apparent protec-
tive effect was subject to potential biases,26 but it gained less 
attention. In addition, our study found that most participants 
obtained information based on their own experiences or 
opinions from people around and the social media. The social 
media was found a major source of rumors about COVID-
19.27 A lack of authoritative source, such as official news, 
would easily led to misperception. A study using Twitter data 
found the sentiment of tweets on smoking and COVID-19 
became more hopeful just after the spread of results from 
studies in smoking’s favor.28 The authors ascribed it to psy-
chological processes that individuals tend to justify their own 
behaviors and reject opposite viewpoints to avoid cognitive 
dissonance.29,30 Any unverified and misleading information 
favoring smoking on social media should be monitored and 
clarified appropriately.

Individuals who increased tobacco consumption most fre-
quently described it as a result of emotional distress. The 
finding was consistent with previous studies which showed 
increased tobacco use as a coping strategy to deal with stress 
and boredom amid the pandemic.12,13 The general public 
had experienced increased psychological distress during the 
COVID-19 outbreak,31 Smoking has long been documented 
as a coping strategy; perceived stress and negative affect 
were associated with increased smoking.32 Mitigating mental 
health issues related to COVID-19 may help control tobacco 
use amid the pandemic.

Decrease in tobacco use amid the pandemic was attributed 
to various personal and environmental factors. Pandemic-
induced environmental factors, such as mandatory mask-
wearing requirement, restricted group gatherings and thus 
reduced social activities had forced tobacco users to decrease 
tobacco consumption. Such desirable results, however, would 
be unsustainable when the pandemic is over. Indeed, the 
Hong Kong SAR Government specifically highlighted that 
taking off the mask for smoking is a violation but that for 
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eating or drinking is allowed when mandatory mask-wearing 
requirement was first implemented on July 23, 202033; how-
ever, some participants resumed usual smoking once they 
found the mandatory mask-wearing requirement was not se-
riously enforced. Notably, some participants mentioned that 
they did not reduce consumption but chose to smoke at more 
secluded places. The mandatory mask-wearing requirement 
might have affected some tobacco users’ choice of smoking 
places, but not necessarily their consumption. In Hong Kong, 
smoke-free areas have been extended to all indoor areas of 
workplaces and public places, certain outdoor areas, and over 
200 public transport facilities.34 However, tobacco users can 
always find a place to smoke if they want to. The findings 
provide new insights for governments to examine their en-
forcement of tobacco control policies.

Health concern was the most commonly cited reason for 
decreasing tobacco use amid the pandemic. Interestingly, 
a cigarette smoker in our study quit smoking because of 
doctors’ advice after he was suspected to have COVID-19. 
We had shown that the physician’s brief advice was effective 
in tobacco abstinence in a randomized controlled trial with a 
12-month follow-up.35 Offering brief smoking cessation ad-
vice has good potential to be more widely practiced by health 
care professionals, taking advantage of the risk of smoking 
on COVID-19.

The study also found that health concerns to household 
members aided smoking reduction. However, tobacco health 
warnings more often focus on the harms on smokers them-
selves than on the harms of secondhand smoke on family 
members. For example, only 1 of 12 pictorial warning 
labels used in Hong Kong describes the harm to children.36 
Strengthening public health advocacy against secondhand 
smoke and to promote smoke-free household should help 
smoking reduction and cessation.

Previous studies showed increased quit intention and quit 
attempts due to the COVID-19 pandemic.5,9 However, our 
findings showed that some smoking cessation services were 
closed or reduced. Some participants reported that in-person 
services were too long and tedious and expressed a preference 
for remote forms of cessation support. In Hong Kong, smoking 
cessation services have adapted to introduce remote services, 
such as smoking cessation mobile clinic with outreach serv-
ices in different locations, artificial intelligence chatbot which 
offers information related to smoking cessation and instant 
consultation, and mail-to-quit service which provides postal 
delivery of nicotine replacement therapy.37 The Hong Kong 
Tobacco and Alcohol Control Office also launched the “Quit 
in June” campaign in June 2021 in response to the World No 
Tobacco Day.38 Remote interventions by adapting web and 
mobile technologies would be promising alternatives to tra-
ditional in-person service,39,40 especially amid pandemics or 
in special situations where in-person services are unavailable.

Importantly, our study showed while overall consump-
tion of each tobacco product decreased amid the pandemic, 
indoor consumption increased. Health risk of secondhand 
cigarette smoke has been well studied.41 Smoking indoors is 
particularly of concern in Hong Kong given the small living 
space. Our previous studies have shown harms of secondhand 
and thirdhand smoke exposure at home or from neighbors.42 
Notably, Hong Kong implemented mandatory mask-wearing 
regulations that prohibit removing the mask for smoking 
amid the pandemic. Such regulations effectively prohibited 
individuals from using inhaled tobacco products in all public 

places, indoors and outdoors. Our results suggest that this has 
displaced tobacco use to private indoor settings such as the 
family home. Policymakers should consider a comprehensive 
smoke-free policy both outside and inside home to protect 
nonsmokers.

In addition, although our study was unable to con-
firm whether exclusive cigarette users increased smoking 
in the presence of family members, we did observe that 
EC or HTP users highly rated ECs and HTPs as odor-free 
and expressed a preference for using ECs and HTPs in-
doors when living with others. However, we have reported 
respiratory-related health problems associated with HTP 
and EC use in Hong Kong.43,44 The WHO reiterated that 
less exposure to some harmful chemicals does not equal to 
less harmful to health since other toxicant levels are higher 
in HTPs than in conventional cigarettes.45 Indeed, the pop-
ularity of using ECs and HTPs indoors or at home due 
to the misbelief of no or less harm would increase family 
members’ and workmates’ exposure to harmful chemicals 
from both increased EC and HTP use and reduced avoid-
ance of others in the same room. Moreover, we found some 
HTP users compensated by smoking cigarettes when HTPs 
were unavailable. Exclusive HTP users have been found 
to have similar levels of nicotine dependence as exclusive, 
non-daily cigarette smokers, suggesting potential relapse to 
cigarettes in exclusive HTP users.46 Our prospective study 
in Hong Kong has shown that baseline HTP use did not 
predict cigarette smoking abstinence at 6 months.47 In ad-
dition, a Cochrane Review did not find any randomized 
controlled trials evaluating the effect of HTPs on cigarette 
smoking cessation, casting doubt on HTPs ability for this 
purpose.48 Although the Hong Kong SAR Government has 
banned the import, manufacture, sale, distribution, and ad-
vertisement of alternative smoking products (ECs, HTPs, 
herbal cigarettes) on April 30, 2022, use of these products 
remain legal.49 Smokers need better awareness of the risk 
of EC and HTP use to themselves and others, and their 
risk of addiction and relapse to cigarette use. Smoking ces-
sation services should cover EC and HTP use as well as 
cigarette use.

As a qualitative study, we have a large sample size of 95 
participants, which allowed us to describe the changes of 
tobacco use in subgroups using different products amid the 
pandemic. However, our results may not be generalizable to 
other regions or countries where tobacco control policies, the 
outbreaks, and COVID-19-related regulations were different. 
The percentages presented in this qualitative study could not 
be precise estimates of frequency or prevalence, and should 
only be suggestive. Finally, all interviews were conducted 
amid the pandemic. Whether the changes in tobacco use amid 
the pandemic would persist beyond the COVID-19 era is un-
certain. Further qualitative and quantitative research to mon-
itor changes in tobacco use behaviors and related factors is 
warranted.

Conclusions
Many participants did not perceive the association between 
tobacco use and COVID-19, which suggests the necessity of 
public health education to increase awareness of tobacco use 
impacts on COVID-19. Participants decreased overall con-
sumption of each tobacco product but increased indoor con-
sumption amid the pandemic, supporting a comprehensive 
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smoke-free policy both outside and inside home. Importantly, 
our study explored changes in tobacco use amid the pan-
demic in Hong Kong, where no lockdown was implemented 
but COVID-19-related regulations were enforced. We found 
a unique phenomenon in Hong Kong that COVID-19-related 
regulations forced tobacco users to decrease consumption, 
while such desirable results would be unsustainable when 
the enforcement is relaxed, which suggested that the en-
forcement of tobacco control policies should be monitored 
closely. In addition, health concerns to themselves and house-
hold members were commonly cited reasons for reduced to-
bacco use. Smoking cessation services can be improved by 
offering brief advice, strengthening advocacy against second-
hand smoke, and covering EC and HTP use. The study also 
added new insights on how HTP and EC users changed their 
behaviors amid the pandemic. Notably, the specific charac-
teristics of odourlessness of HTPs and ECs brought about 
increased consumption of HTPs and ECs indoors when living 
with family members, exposing others in the same room to 
harmful chemicals. Some HTP users compensated by smoking 
cigarettes when HTPs were unavailable. The finding cautions 
smokers who are using or have an intention to use HTPs for 
smoking cessation due to the risk of addiction and relapse to  
cigarette use.
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