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Abstract 

Background:  People remain exposed to secondhand smoke, a serious health hazard, inside their home as house-
holds face challenges in setting no-smoking rules or are exposed to secondhand smoke drifting in from neighbouring 
homes. This study explores the psychosocial impacts, views, and experiences with residential secondhand smoke in a 
densely populated urban setting. 

Methods:  In-depth online or face to face interviews with 18 key informants who had been involved in public 
discourse, policy, advocacy or handling complaints related to residential secondhand smoke, 14 smokers, and 16 non-
smokers exposed to secondhand smoke inside their home. All participants were residents of Singapore, a densely 
populated, multi-ethnic city-state. Interview transcripts were coded in NVivo using a deductive and inductive coding 
process.

Findings:  Secondhand smoke has wide-reaching impacts on physical and psychosocial wellbeing, even if smokers 
tried to minimise secondhand smoke. Feelings of anxiety and stress are generally tied to feeling discomfort in one’s 
personal space, a perceived lack of control over the situation, resentment towards smokers, and concerns over the 
health effects. Family, community, and cultural dynamics add complexities to tackling the issue, especially in patriar-
chal households. Secondhand smoke exposure from neighbours is considered a widespread issue, exacerbated by 
structural factors such as building layout and the COVID-19 pandemic. Resolving the issue amicably is considered 
challenging due to the absence of regulations and a reluctance to stir up conflict with neighbours. While smokers 
took measures to reduce secondhand smoke, these were described as ineffective by other participants. Smokers 
appeared to have contrasting views from other participants on what it means to smoke in a socially responsible 
manner.

Conclusion:  Given the wide-reaching psychosocial impacts of residential secondhand smoke, there is a case for 
stronger interventions, especially in densely populated urban settings where it is more difficult to avoid.
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Background
Secondhand smoke (SHS), a toxic mix of over 7,000 
harmful chemicals, kills 1.2 million non-smokers each 
year [1]. It is harmful even at low levels [2–4], especially 
to children or people with pre-existing health conditions 
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[5–8]. Although well-enforced smokefree legislations 
protect people from SHS in public places, people often 
remain exposed to SHS inside their homes [9, 10]. In-
home SHS exposure increases the risk of cardiovascu-
lar and respiratory diseases, lung cancer and asthma, 
[11–14] and is associated with poorer mental health out-
comes in adults [15] and children [16]. It has also been 
associated with depression, [17–22] stress, [23, 24] and 
anxiety [22, 25]. Psychosocial issues related to home SHS 
exposure have also been reported in the literature. These 
include family strife and unhappiness, [26] the need to 
navigate social and relational norms, [27] heightened 
distress and lowered sense of agency among caregivers 
of higher risk children, [28] a sense that one’s privacy 
has been invaded and the ability to enjoy one’s home has 
been undermined [29], and the tension residents face 
between sympathizing with the neighbour’s smoking 
addiction and the belief in a collective responsibility to 
refrain from actions detrimental to fellow residents [30].

As there is no risk-free exposure to SHS, and air puri-
fiers and ventilation are ineffective protection mecha-
nisms, [31–33] the only way to protect people from SHS 
is to eliminate smoking where others are exposed [34]. 
However, households often face challenges in agreeing on 
a smoking ban and end up compromising on less effec-
tive strategies such as restricting smoking to specific 
parts of the home or smoking out of a window [35–37]. 
Even non-smoking households are exposed to SHS from 
neighbouring homes, especially those living in multiunit 
housing [38–41]. A Hong Kong study found that, among 
non-smoking adolescents, those exposed to SHS from 
neighbours were more likely to report symptoms of res-
piratory disease [42]. Although no country has banned 
smoking inside homes, patchwork legislations exist in 
the United States covering public multiunit housing, 
[43] multiunit housing in 67 Californian municipalities, 
[44] and apartment complexes with voluntarily adopted 
smokefree measures [45, 46].

In Singapore, a city-state in Southeast Asia with a 
multi-ethnic (predominantly Chinese, Malay and Indian) 
population, the issue of SHS exposure in homes has been 
the subject of Parliamentary debates since 2017 due to 
high volumes of complaints about SHS drifting in from 
neighbouring homes, especially following the COVID-
19 lockdown measures [47, 48]. In a 2020 survey, 85% of 
Singapore residents supported a proposal to ban smoking 
near a window or balcony in multiunit housing [49]. With 
95% of Singapore residents living in multiunit housing, 
including condomiums and public housing estates [50], 
SHS drift into others’ homes appears to be widespread 
despite a low adult smoking prevalence at 11% (17% 
in males, 3% in females) [51]. Comprehensive smoke-
free legislations cover many public places and shared 

residential spaces such as common corridors, stairwells 
and void decks (the communal spaces on the ground 
floor of public housing blocks) [52, 53]. Although the Sin-
gapore Government has not articulated any formal plans 
to regulate smoking inside homes, public and Parliamen-
tary debates were ongoing as at September 2021 [54].

Little is known on the nuances of how residential SHS 
affects individuals, families and neighbours living in 
densely populated, multi-ethnic urban settings such as 
Singapore. This study aims to understand the psychoso-
cial impacts, views and experiences of residential SHS 
exposure in a densely populated urban setting.

Methods
In March-August 2021, we conducted in-depth inter-
views with 18 key informants who had been involved 
in public discourse, policy, advocacy, or handling com-
plaints related to residential SHS and 30 Singapore resi-
dents (Citizen or Permanent Resident) who smoked 
in their home or were exposed to SHS in their home 
(Table  1). We recruited key informants via email invi-
tation, and residents via email flyers, social media and 
snowball recruitment. Prior to joining the study, resi-
dents provided information on their sociodemographics, 
smoking habits and history of residential SHS exposure 
to enable sample balancing in terms of age, gender, eth-
nicity, housing type, smoking status, and experiences 
with in-home SHS.

Interviews with key informants were one-on-one while 
interviews with residents were one-on-one or dyadic, 
in cases where two household members preferred to 
be interviewed together. Interviews lasted 40–70  min 
each, were conducted in English, the most widely spo-
ken language in Singapore, and were done either face to 
face (n = 1) or online (n = 47) using Zoom conferenc-
ing. Interview questions followed an open-ended format 
(Table  2). We reimbursed each resident or dyad with 
S$50 cash.

Interviews were audio recorded, transcribed verba-
tim, and imported into NVivo. We developed an initial 
codebook with deductive codes originating from a priori 
topics in the interview guides, and subsequently modi-
fied the codebook to include inductive codes upon mul-
tiple reading of the transcripts. Finally, all transcripts 
were double coded and compared among the research-
ers working independently to ensure coding consistency. 
Similar codes were combined and new codes were added 
to the codebook during the coding process. Discrepan-
cies were reviewed and discussed by the researchers until 
consensus was reached. Codes were then organised into 
categories, sub-categories and overarching themes (see 
supplement for codebook). Although data for all partici-
pants were coded together, we distinguished between key 
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informants, smokers, and non-smoking residents to iden-
tify differences in the themes emerging from each group.

The study was approved by the National University of 
Singapore Institutional Review Board (reference NUS-
IRB-2021–79). Participants were informed of the study 
procedures and risks and provided written informed con-
sent prior to the interview.

Results
Participants discussed four themes: (1) their percep-
tions and experiences with residential SHS; (2) strategies 
used to minimise SHS exposure from neighbours; (3) 

strategies used to minimise SHS exposure from smok-
ers in the household; and (4) views on what it means 
to smoke in a socially responsible manner. In what fol-
lows, we discuss findings from key informants, smokers 
and non-smoking residents, with quotes to illustrate our 
points where relevant.

Perceptions and experiences with secondhand smoke
Harm perceptions of secondhand smoke
Participants unanimously agreed that SHS is a serious 
health hazard, especially to vulnerable people such as 
children, associating it with lung cancer, asthma and car-
diovascular diseases. Some participants knew someone 
who had died from SHS exposure. However, participants 
appeared to have various misperceptions on the rela-
tive harms of SHS. A few, including smokers, described 
SHS as more harmful than active smoking, while others 
believed that SHS is only harmful if exposure is heavy or 
prolonged:

That kind of low level, I guess is OK, I guess it’s not so 
bad. Because your lungs… rest and doesn’t collect all 
these particles all the time. – Resident (Smoker)

Others, especially key informants, were unsure and 
highlighted a need for more evidence on the dose–
response effect of SHS exposure:

There is a need to show in concrete terms the harm 
that SHS poses… exactly when, and at what lev-
els and how, does exposure to SHS become harmful? 
– Public Officer

Several participants believed that the harmfulness of 
SHS depends on other factors such as genetics or pre-
existing conditions:

…someone with asthma or some respiratory issues, 
it would be different. Smaller amounts could be an 
immediate reaction and all of that, but like seeing 
regular, healthy able-bodied, and stuff, I don’t imag-
ine it’s that bad or maybe I’m just being hopeful. – 
Resident (Smoker)

In‑home secondhand smoke from neighbours
Key informants described SHS incursion from neigh-
bours as a longstanding and common issue, affecting 
many residents due to the high density in which peo-
ple in Singapore live. Key informants and residents also 
described a building’s layout, airflow, and proximity to 
areas where people smoke (e.g. stairwells and common 
corridors), as reasons why some homes may be more 
affected than others:

My room is at the back side, so if they go to the back 

Table 1  Details of interviewees

Residents N (%)
Age

  20 – 29 12 (40.0)

  30 – 39 9 (30.0)

  40 – 49 4 (13.3)

  50 +  5 (16.7)

Gender

  Female 15 (50.0)

  Male 15 (50.0)

Ethnicity

  Chinese 19 (63.3)

  Malay 4 (13.3)

  Indian 4 (13.3)

  Other 3 (10.0)

Current housing

  HDB (public housing) 26 (86.7)

  Condominium 3 (10.0)

  Dormitory 1 (3.3)

Smoking status

  Current smoker 14 (46.7)

  Non-smoker 16 (53.3)

SHS exposure at home (non-smokers only)

  Household member smokes at home 12 (75.0)

  No household members smoking at home 3 (25.0)

Frequency of exposure to neighbour’s SHS

  Daily 15 (50.0)

  Non-daily 9 (30.0)

  Not at all 6 (20.0)

Key informants N (%)
Role

  Academic 2 (11.1)

  Advocate 4 (22.2)

  Condo Management 2 (11.1)

  Doctor 3 (16.7)

  Legal Expert 2 (11.1)

  Policymaker 4 (22.2)

  Public Officer 1 (5.6)
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side, can smell it from there, if they smoke at the 
front of the HDB flat (public MUH), my living room, 
I can smell it. – Resident (Non-Smoker)

Participants described the SHS from neighbours as dif-
ficult or impossible to escape:

I’ve lived in three different condos in Singapore… In 
all three, I had smoker neighbours. It’s not like mov-
ing house can solve this problem. Right now it’s worse 
in this current condo that I’m staying in. We were 
sandwiched among three smokers, upstairs, down-
stairs and next-door. – Advocate

Secondhand smoke in common residential areas
Participants commonly recalled experiences with peo-
ple smoking in common residential spaces where smok-
ing is prohibited such as void decks, common corridors 
and stairwells. Most smokers admitted to smoking in 
these areas, out of convenience or a perceived lack of 
enforcement:

Let’s just put it down to pure laziness, so that’s why 
I smoke at the common corridor and staircase land-
ing. – Resident (Smoker)
As long as you don’t get caught, it’s not a problem. So 
I have seen people smoking at the void decks, I have 

seen people smoking in the corridors… we do it, but 
we do it discreetly. – Resident (Smoker)

Smokers who had observed enforcement of this smok-
ing ban felt that this was an effective deterrent, while oth-
ers were unsure of the rules:

I generally follow it because I also don’t want to 
just randomly get fined $300 by plainclothes NEA 
(National Environment Agency) officer. – Resident 
(Smoker)
…at our void deck, where the rubbish bin is, there 
is the smoke thing [rubbish bin with ashtray]. So I 
think it’s okay to smoke there. – Resident (Smoker)

Secondhand smoke exposure following the COVID‑19 
pandemic
Both key informants and residents felt that residential 
SHS had increased following the COVID-19 pandemic, 
primarily due to people spending more time at home. 
However, a few residents living with smokers felt that 
the pandemic had either improved or not changed their 
exposure to SHS, in cases where habits of the smok-
ers they lived with remained the same or the lockdowns 
resulted in them not living together with the smoker.

Table 2  Interview guide for residents and key informants 

Residents
Background information

  1. Please tell me about the people you live with and your/their smoking habits

  2. Please tell me about your experiences with secondhand smoke at home

  3. Do you think secondhand smoke has affected you or your family? Please describe

  4. Do you think SHS affects health or wellbeing in any way? Please describe

Questions for households with a smoker

  5. Do the smoker or other household members ever try to minimise the SHS in the home?

  6. How do the household members feel about the person’s smoking habit?

  7. Have neighbours ever approached you or anyone in your household about secondhand smoke? Please describe your experience

  8. What are your views on socially responsible smoking in the residential setting?

Questions for residents affected by SHS drift from neighbours

  9. Please describe your experience of SHS going into your home from other units

  10. How do you minimise SHS from your neighbours going into your home? Does it work?

  11. Have you tried approaching your smoking neighbours about the issue? Why (not)?

  12. Are there other ways in which you tried to solve the issue? What was your experience?

  13. What are your views on socially responsible smoking in the residential setting?

Key informants
  1. Please tell me more about your experiences with the residential secondhand smoke issue

  2. What are your views on this issue? How do you think it affects people?

  3. Do you think the residential SHS issue has changed following the COVID-19 pandemic?

  4. How do people deal with the issue of residential SHS? What are your views on this?

  5. What are your views on socially responsible smoking in the residential setting?
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Personal impacts of secondhand smoke
When asked about how SHS exposure has affected them, 
participants reported a wide range of medical conditions. 
Those exposed to SHS by people smoking inside their 
home recalled experiences with lung cancer, breast can-
cer, asthma and eye conditions. Even those whose fam-
ily members only smoked in confined or outdoor parts 
of the home reported sinus and respiratory issues such 
as chest pains and breathlessness. Participants from non-
smoking households reported respiratory symptoms, 
worsening of their asthma, allergic reactions, headaches 
and migraines following SHS incursion from neighbours. 
They also described medical conditions in children, nota-
bly respiratory issues, sinus issues and eye irritation, as 
being caused or aggravated by a neighbour’s SHS:

The poor toddler has been suffering from chronic 
bronchitis and even pneumonia due to her down-
stairs chain-smoker neighbour. – Advocate

Participants also reported negative impacts on their 
mental wellbeing, with SHS described as a source of 
stress, anxiety, negative moods, and sleeping disorders. 
Those exposed to SHS from neighbouring units com-
monly indicated these as being tied to a sense of frus-
tration, hopelessness, and constant worrying about the 
health effects:

My wife is so stressed, she can’t sleep. Every night 
she’s got to check on the children, see whether they’re 
okay. – Advocate
…it is distressing because you are in your own home, 
you expect to have quiet enjoyment of your own 
home… it feels like you are being suffocated by the 
smoke, then you keep thinking about the health 
effects that you might be experiencing. – Resident 
(Non-Smoker)

Participants highlighted the inconvenience and frus-
tration of constantly having to close windows to block 
SHS from neighbouring homes. One participant, whose 
mother was a cancer patient, described how continually 
having to open and close windows was disruptive to her 
recovery:

…she wants fresh air. Open window then got smoke, 
to her is troublesome also because when she’s rest-
ing, after 5 minutes while she is lying in the bed so 
comfortable, she have to get up to close the window. 
– Resident (Non-Smoker)

Participants described how having to keep their win-
dows closed made the home stuffy and unhygienic in Sin-
gapore’s hot and humid climate:

My toilet floor is always wet and because when it’s 

wet and it’s moist, it affects my walls and windows 
with mould and mildew. – Resident (Non-Smoker)
I can’t even smell fresh air in my own personal space. 
– Resident (Non-Smoker).

Participants reported feeling nauseous, irritated, or 
frustrated by the SHS smell. This was a theme even 
among most of the smokers:

As a smoker, I hate secondhand smoke. I don’t like 
the smell. – Resident (Smoker).
I like to smoke my one stick, I don’t want to smell 
the smoke of everybody else… the smell of cigarettes 
that’s not the one that you’re inhaling is different… 
you’re getting like the ash at that point, rather than 
the nice nicotine. – Resident (Smoker)

Participants also highlighted the inconvenience and 
financial burden of having to re-wash laundry that had 
been exposed to SHS or ash dropping from neighbouring 
units and having to run airconditioning instead of open-
ing a window.

Minimising SHS from neighbours
Strategies to minimise secondhand smoke from neighbours
When faced with SHS from neighbours, most affected 
participants reported that they close their windows or 
doors to block out the SHS. This was generally consid-
ered the most effective strategy, although it came at the 
cost of forfeiting fresh air and ventilation in their homes:

We don’t have aircon in the house, so we depend 
a lot on fan and we do need ventilation some way, 
somehow. – Resident (Non-Smoker)

Some participants also reported using an air purifier or 
fan, or moving into another room to avoid the SHS:

I’ve tried air purifier before. It doesn’t work because 
it’s not fast enough. – Resident (Non-Smoker)
So, the moment I detect the smoke I quickly tell them 
[children], ‘hey, there’s somebody smoking, you all 
go to your room, close the door..’ – Resident (Non-
Smoker)

Confronting neighbours about secondhand smoke
A few participants had confronted their neighbours 
about SHS, with approaches ranging from friendly to 
antagonistic. Some had approached neighbours with 
gifts, a polite note on the door, or a friendly conversation 
emphasizing the impact of SHS on their children’s health:

I thought in the first place, we could address it 
quickly in a sense that I pay him a visit and still talk 
to him nicely, saying that can you close the window 
and not allow your smoke [to] drift into my place? – 
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Advocate

More antagonistic approaches included leaving notes 
in common areas singling out units suspected as the SHS 
source, scolding the neighbours, or spraying insecticide 
on them:

She will go upstairs and like scold the person and be 
like ‘look at my clean clothes now.’ – Resident (Non-
Smoker)
Last time we stay in HDB [public housing] flat, 4th 
level, the 5th level always complain. And they spray 
Baygon [insecticide], spray down. – Resident (Non-
Smoker)

Most participants, however, were reluctant to confront 
their neighbour about SHS as they felt anxious it would 
lead to conflict or believed that, with no regulations, 
these efforts would be futile:

I don’t want to actually confront them because that 
would put me in a difficult position… what if the 
person gets aggressive? – Resident (Non-Smoker)
…with no regulation for smoking in the house, there’s 
technically nothing that we as neighbours who are 
non-smokers can do about it. – Resident (Non-
Smoker)

Smokers’ responses to neighbour confrontation
Regardless of the approach, most attempts to settle the 
issue directly with neighbours were described as unsuc-
cessful. The smoking neighbour’s responses ranged from 
avoidant to hostile, while others responded amicably but 
took no action to reduce SHS:

They kind of just nod their head and then walk 
away. – Resident (Non-Smoker).
[The] downstairs smoker refused to open the door 
on multiple occasions. The upstairs smoker insisted 
that it’s his right to smoke at home, because it’s not 
against the law and told us to mind our own busi-
ness. Then the next-door neighbour turned aggres-
sive. – Advocate

Smokers or their family members, when asked how 
they would respond to a neighbour’s request to reduce 
SHS, gave a range of responses ranging from reluctant 
to willing to compromise. Those who were reluctant 
believed that their SHS was unlikely to affect others or 
that they were entitled to smoke in their home:

I will get a bit defensive because this is my house. – 
Resident (Smoker).
I will tell them to close their own windows. Because 
I actually smoke in the middle of my living room so, 
I have no idea how my secondhand smoke will actu-

ally affect them. – Resident (Smoker)

Those who were willing to compromise generally 
had more awareness of the health effects of SHS and 
expressed a stronger interest in keeping a good relation-
ship with neighbours:

I would apologize first because I would feel really, 
really bad about it since I’m very cautious about this 
kind of stuff, honestly. – Resident (Smoker)
…we don’t want any trouble with our neighbours. We 
have a very good relationship with our neighbours. – 
Resident (Smoker)

Other smokers indicated that their response depended 
on the neighbour. Those perceived as inconsiderate or 
unfriendly were more likely to be met with reluctance. A 
few smokers indicated they might be more sympathetic 
towards those experiencing health issues:

I will only stop if you stop, stop stomping and mov-
ing furniture in the middle of the night. – Resident 
(Smoker)
It really depends on how belligerent they are about 
it, to be honest… If someone’s bringing up health 
complications, then I would be a lot more under-
standing. – Resident (Smoker)

For smokers, the main reason they did not smoke inside 
their home with windows closed was to minimise SHS 
exposure to their family members, especially children:

He’ll run to the kitchen window and smoke, which I 
think is not nice to the other neighbours but you can 
see he’s trying to be considerate for his grandchildren 
and his guests. – Resident (Non-Smoker)

While most smokers were reluctant to smoke outside 
their home due to the inconvenience, in one case it was 
more challenging as the smoker had a mobility issue:

He’s got some mobility issues, some health condi-
tion… for him specifically to go down and smoke 
and taking our time (to take him down), I think it’s 
a bit, it’s pretty hard for us. That’s why we allow 
him to smoke in the house instead. – Resident (Non-
Smoker)

Minimising secondhand smoke from smokers 
in the household
Smokers’ strategies to minimise secondhand smoke
The strategy most commonly taken by smokers to mini-
mize SHS in the home was to limit where in the home 
they smoke, usually to an outdoor area (e.g. balcony) or 
enclosed space within the home (e.g. bathroom or private 
room). The majority also closed doors to minimize SHS 
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incursion from these spaces into other parts of the home. 
Another commonly reported strategy was to smoke near 
a window or ventilation system, such as an air filter or 
fan, to blow out the smoke. Two participants also avoided 
smoking inside the home unless their family members 
were out.

Non‑smokers’ strategies to minimise secondhand smoke
Strategies most reported by non-smokers to minimize 
in-home SHS were closing doors and using fans or air 
purifiers. They generally described these strategies as 
ineffective:

Ultimately I still can smell it. Like no matter what, if 
he’s smoking I can smell it. – Resident (Non-Smoker)

A few participants reported avoiding the areas where 
household members smoke:

I got fed up, I spend all my time in the [bed]room. – 
Resident (Non-Smoker).

Confronting smokers about secondhand smoke in the home
Non-smokers described various approaches they had 
used to persuade a family member to reduce in-home 
SHS. Some participants simply set a no-smoking house 
rule or asked the family member to restrict their smoking 
to specific areas within the home. Others had attempted 
to talk to the smoker about quitting, but with little suc-
cess. A minority had approached the matter from a health 
perspective, but reported that they had little success with 
this unless they were able to make a personal appeal:

The facts are useless in a scenario like this… I can 
say to him now, ‘you know my brother has cancer 
right? So you probably shouldn’t smoke around him.’ 
Then he’ll get it because then he has a personal con-
nection to the matter. – Resident (Non-Smoker)

Others simply expressed their discomfort or disap-
proval when the family member smoked inside the home, 
in various ways:

…being sarcastic, like cough in front of them when 
they smoke. – Resident (Non-Smoker)
I’m very angry, I scream at him. – Resident (Non-
Smoker).

A few smokers were described as willing to change 
their habits after pressure from family members, while 
others were described as reluctant to change. This reluc-
tance was often expressed as an unwillingness to listen:

It was quite clear that he was not receptive. Kind of, 
in one ear, out the other. – Resident (Non-Smoker)
I always say, ‘can you at least do it outside?’ But he’ll 

just be like, ‘yah lah, ya lah, ya lah’. But he doesn’t 
do it. – Resident (Non-Smoker)

Issues in addressing in‑home secondhand smoke
The inability to resolve the in-home SHS issue was 
described as a source of conflict within some families and 
guilt among smokers:

I get anger [sic] that, wah, you just don’t bother, 
you’re just enjoying yourself smoking. You don’t care 
about me, a non-smoker, inhaling all this. – Resident 
(Non-Smoker)
I know it’s not good, especially for my children. So 
sometimes I actually feel sad that I can’t quit. – Res-
ident (Smoker)

When asked about barriers to getting smokers to 
reduce in-home SHS, participants described how, since 
smoking had become a deeply ingrained habit, it was dif-
ficult to change their smoking routine. They also cited the 
inconvenience of having to move outside to smoke. Tra-
ditional patriarchal norms made it difficult for some par-
ticipants to confront family members, especially in cases 
where the smoker was their father:

You don’t own the house. You do not dictate to him. 
I mean, he has, you know, Asian society, he’s still the 
senior. – Resident (Non-Smoker)

Views on socially responsible smoking
While participants, especially smokers, held the view that 
people are entitled to smoke or do what they like inside 
their own property, they also strongly felt that smokers 
don’t have a right to smoke in their homes if it affects 
others. These views were echoed equally among smokers, 
non-smokers and key informants:

What about the right to throw garbage out of the 
house? What about the right to pour water out of your 
house… do we allow for those rights? – Academic
Neighbours or people who live in their house and 
say, ‘it’s my house, my own problem, I smoke, my 
own problem. I don’t disturb you’, which is a very 
wrong concept they have, because definitely they’re 
bothering somebody. – Resident (Non-Smoker)

Key informants, non-smokers and some smokers gen-
erally described smokers as being on a spectrum, rang-
ing from those who voluntarily try to smoke in a socially 
responsible manner to those who appear to be indifferent 
or unaware of their impact on others:

I got a handful of smoker friends, they are very con-
siderate… but there are also [an] inconsiderate 
group that we are facing. – Advocate
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Several participants felt that Singapore’s culture of enti-
tlement compounds the issue by encouraging selfishness 
and disregard for others among some smokers:

We’re just generally very entitled people. We don’t 
really care about other people. – Resident (Non-
Smoker)

Most smokers described themselves as taking steps to 
smoke in a socially responsible manner. However, they 
appeared to have differing views on what that entails 
in practice. While some smokers went to great lengths 
to avoid smoking near people, especially children, oth-
ers simply complied with no-smoking rules. In general, 
younger and female participants perceived SHS as more 
harmful and expressed a greater desire to smoke in a 
socially responsible manner. A few participants described 
specific actions that had been taken to minimize SHS dis-
turbances to their neighbours, including seeking consent 
from the neighbours to smoke or voluntarily smoking in 
an area downstairs, away from the building.

Discussion
This is, to our knowledge, the first study detailing the 
psychosocial aspects of residential SHS in Singapore, 
and the first in Southeast Asia to also explore SHS incur-
sion from neighbouring homes and include the perspec-
tives of smokers and other stakeholders. Residential SHS 
has wide-reaching impacts on physical and psychosocial 
wellbeing, even if smokers try to minimise SHS or if the 
SHS is from a neighbouring home. This is consistent with 
literature demonstrating the adverse health impacts of 
low levels of SHS exposure, [55–58] as well as evidence 
associating SHS exposure with mental health conditions 
such as depression, [17–22] stress, [23, 24] and anxiety 
[22, 25]. Our findings indicate that these negative mental 
impacts are tied to a sense of entrapment or discomfort 
in one’s personal space, a perceived lack of control over 
the situation, resentment or frustration towards smokers, 
and constant worrying about the health effects, especially 
on children. For smokers, inability to resolve the issue 
was a source of guilt and family conflict. Residential SHS 
may have more of a psychosocial impact as it encroaches 
into the private space and is often tied to interpersonal 
relationships with family members or neighbours [59].

Family, community, and cultural dynamics add further 
complexity to the problem. In our Singapore households, 
as well as those in other studies, creating a smokefree 
norm at home posed interpersonal, structural and cul-
tural challenges, [60, 61] influenced by knowledge and 
risk perceptions of SHS, one’s sense of agency, inter-
personal relationships, and wider community norms 
[27]. Traditional patriarchal households, as often found 

in Asian societies, may face additional barriers if the 
smoker, often a male adult, resists influence from fam-
ily members. Some of our participants who lived with 
a smoking husband, brother or father reported this 
problem, expressing that it would be inappropriate to 
objecting to the ‘elder’, ‘head of the household’ or the 
homeowner (roles that are usually held by the husband, 
brother or father) from doing as he pleases in the home. 
This has similarly been reported in other studies [27].

Studies from countries with similar patriarchal norms 
suggest that equipping non-smokers with skills to influ-
ence the smoker may help to break down such cultural 
barriers [62, 63]. Patriarchal norms may also be used to 
facilitate the creation of smoke-free homes. An empha-
sis on the role of men as protectors of the family/com-
munity, coupled with education on the harms of SHS and 
smoke-free norms at the societal level, frames the estab-
lishment of a smoke-free home as an act of male respon-
sibility in protecting and caring for women and children 
[64, 65]. This is consistent with our results where male 
smokers report feeling guilt over exposing their family to 
SHS knowing that it harms their family members.

Participants described SHS incursion from neigh-
bours as a widespread issue, with building layout, airflow, 
a unit’s location, and lifestyle factors, such as spend-
ing more time at home following the COVID-19 pan-
demic, cited as factors affecting SHS concentrations. An 
increase in cigarette-use or SHS exposure at home during 
COVID-19 lockdown measures have also been reported 
in other countries [66–70], and the substantial impact on 
children in smoking households who spent less time in 
smoke-free places (e.g. school, outdoors) and more time 
at home has been highlighted [71]. Singapore has a high 
population density, with 95% of residents living in mul-
tiunit housing [50]. Even with a low smoking prevalence, 
SHS may be more concentrated in crowded urban set-
tings such as Singapore’s, as high rates of in-home SHS 
have been reported in other densely populated cities 
including New York City, [72] Los Angeles, [73] and Seoul 
[74]. In such settings, factors such as building layout, air-
flow and social distancing measures may have more tan-
gible impacts on SHS levels inside homes. To address 
the issue of residential SHS, smoking has been banned 
in public multiunit housing in the United States, [43] 
and public and private multiunit housing in California 
[44] and Canada [46, 75, 76] although non-compliance 
and weak enforcement presented a challenge [77–80]. In 
Singapore, debates have been ongoing over whether to 
implement a similar ban, [47, 48, 54]  and interventions 
such as designated smoking points [81, 82] and public 
education campaigns [83] are being considered.

Due to Singapore’s hot and humid climate, clos-
ing the window to block out a neighbour’s SHS was 
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considered unfeasible, leaving participants with neigh-
bourly confrontation as the only recourse. Most were 
reluctant to do so, expressing a fear of conflict or sense 
of futility in the absence of regulations. The overall 
reluctance to approach neighbours may reflect Singa-
pore’s culture, which tends to favour top-down regula-
tion and social harmony over direct confrontation. As 
in other conflict-averse societies, the ability to resolve 
the issue amicably may depend on the neighbourly 
relationship [84]. Our findings suggest that a smoker’s 
willingness to compromise may also be influenced 
by their harm perception of SHS and view on what it 
means to smoke in a socially responsible manner. For 
some, this meant avoiding exposing others as much as 
possible while for others it simply meant not breaking 
the law. While smokers took measures to reduce SHS, 
these were described as ineffective by non-smokers.

This suggests that public education campaigns may 
be an effective intervention, if they emphasise that 
even low SHS levels are harmful and that the only way 
to smoke responsibly is to completely avoid exposure 
to others. An approach akin to that of a community-
based intervention that was successfully implemented 
in India [85] and Indonesia [86] might also prove 
promising for Singapore. The intervention mes-
saged the importance of smokefree environments as 
a women and children’s health issue, and established 
smokefree homes as a norm at the community-level 
[85, 86]. Such an approach may be an effective inter-
vention for protecting people against SHS in their 
homes in a context where neighbours’ SHS is viewed 
more as a nuisance than a health threat and addressing 
SHS incursion at the individual level is too confronta-
tional and daunting.

Strengths and limitations
Our study design gave participants an opportunity to 
share freely and surface themes that might not have 
been apparent a priori. While our findings may be 
informative for contexts similar to Singapore’s (densely 
populated urban settings, multi-generational house-
holds in a traditional hierarchical setting, or conflict-
averse culture), they may be less generalizable to 
contexts where knowledge of the harms of SHS is bet-
ter, smoking is still a norm, or where people are more 
comfortable with asserting their individual rights. 
As our study was conducted during the COVID-19 
pandemic, our sample may under-represent certain 
groups, such as participants with limited online access.

Conclusion
Residential SHS has wide-reaching negative impact on 
psychosocial wellbeing, especially in densely crowded 
settings where SHS is difficult to avoid. With no regu-
lations covering smoking inside homes, neighbours 
are left to resolve the issue amongst themselves, often 
unsuccessfully due to various interpersonal, structural 
and cultural barriers.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​022-​13561-7.

Additional file 1. Codebook with categories (in bold), themes, sub-
themes, number of interviewees endorsing each theme, and sample 
quotations. KI Key informant, NS Non-smoker, S Smoker, SHS Secondhand 
smoke.

Acknowledgements
Not applicable.

Authors’ contributions
GT: data analysis, writing. OT: data analysis. YV: conceptualisation, data analysis, 
writing. All authors reviewed and approved the final draft before submission. 
All authors read and approved the final manuscript. 

Funding
This project was funded by a Tier 1 Academic Research Fund from the Singa-
pore Ministry of Education (R-608–000-302–114) and a start-up fund from the 
National University of Singapore (R-608–000-303–133).

Availability of data and materials
The data generated and/or analysed during the current study are not publicly 
available for personal data protection reasons but are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the National University of Singapore Institutional 
Review Board (reference NUS-IRB-2021–79). All human participants research 
was performed in accordance with relevant guidelines and regulations. All 
participants received an extensive briefing of the study and provided their 
written informed consent prior to participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 6 January 2022   Accepted: 30 May 2022

References
	1.	 World Health Organization. Tobacco Fact Sheet. https://​www.​who.​int/​

news-​room/​fact-​sheets/​detail/​tobac​co. Accessed 5 Aug 2021.
	2.	 Flouris AD, et al. Biological evidence for the acute health effects of 

secondhand smoke exposure. Am J Physiol Lung Cell Mol Physiol. 
2010;298(1):L3-l12.

	3.	 Heiss C, et al. Brief secondhand smoke exposure depresses endothe-
lial progenitor cells activity and endothelial function: sustained 

https://doi.org/10.1186/s12889-022-13561-7
https://doi.org/10.1186/s12889-022-13561-7
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/news-room/fact-sheets/detail/tobacco


Page 10 of 11Tan et al. BMC Public Health         (2022) 22:1168 

vascular injury and blunted nitric oxide production. J Am Coll Cardiol. 
2008;51(18):1760–71.

	4.	 Pechacek TF, Babb S. How acute and reversible are the cardiovascular risks 
of secondhand smoke? BMJ. 2004;328(7446):980–3.

	5.	 Acevedo-Bolton V, et al. Controlled experiments measuring personal 
exposure to PM25 in close proximity to cigarette smoking. Indoor Air. 
2014;24(2):199212.

	6.	 Flouris AD, et al. Exposure to secondhand smoke promotes sympa-
thetic activity and cardiac muscle cachexia. Int J Environ Health Res. 
2014;24(3):189–94.

	7.	 Liu SH, et al. Secondhand smoke exposure and higher blood pres-
sure in children and adolescents participating in NHANES. Prev Med. 
2020;134:106052.

	8.	 Panagiotakos DB, et al. The association between secondhand smoke and 
the risk of developing acute coronary syndromes, among non-smokers, 
under the presence of several cardiovascular risk factors: The CAR-
DIO2000 case-control study. BMC Public Health. 2002;2:9.

	9.	 Barnoya J, Navas-Acien A. Protecting the world from secondhand 
tobacco smoke exposure: where do we stand and where do we go from 
here? Nicotine Tob Res. 2013;15(4):789–804.

	10.	 Orton S, et al. Predictors of children’s secondhand smoke exposure at 
home: a systematic review and narrative synthesis of the evidence. PLoS 
ONE. 2014;9(11):e112690.

	11.	 Hori M, et al. Secondhand smoke exposure and risk of lung cancer in 
Japan: a systematic review and meta-analysis of epidemiologic studies. 
Jpn J Clin Oncol. 2016;46(10):942–51.

	12.	 Gallo V, et al. Second-hand Smoke, Cotinine Levels, and Risk of Circula-
tory Mortality in a Large Cohort Study of Never-Smokers. Epidemiology. 
2010;21(2):207–14.

	13.	 Carreras G, et al. Burden of disease from second-hand tobacco smoke 
exposure at home among adults from European Union countries in 
2017: an analysis using a review of recent meta-analyses. Prev Med. 
2021;145:106412.

	14.	 Toyama N, et al. Associations between sleep bruxism, sleep quality, and 
exposure to secondhand smoke in Japanese young adults: a cross-
sectional study. Sleep Med. 2020;68:57–62.

	15.	 Wang R, et al. Association between passive smoking and mental 
distress in adult never-smokers: a cross-sectional study. BMJ Open. 
2016;6(7):e011671.

	16.	 Padrón A, et al. Exposure to secondhand smoke in the home and 
mental health in children: a population-based study. Tob Control. 
2016;25(3):307–12.

	17.	 Patten SB, et al. Major depression and secondhand smoke exposure. J 
Affect Disord. 2018;225:260–4.

	18.	 Hamer M, Stamatakis E, Batty GD. Objectively assessed secondhand 
smoke exposure and mental health in adults: cross-sectional and pro-
spective evidence from the Scottish Health Survey. Arch Gen Psychiatry. 
2010;67(8):850–5.

	19.	 Han C, et al. Relationship Between Secondhand Smoke Exposure and 
Depressive Symptoms: A Systematic Review and Dose-Response Meta-
Analysis. Int J Environ Res Public Health. 2019;16(8):1356.

	20.	 Zeng YN, Li YM. Secondhand smoke exposure and mental health in 
adults: a meta-analysis of cross-sectional studies. Soc Psychiatry Psychiatr 
Epidemiol. 2016;51(9):1339–48.

	21.	 Wellman RJ, et al. Secondhand Smoke Exposure and Depressive Symp-
toms in Children: A Longitudinal Study. Nicotine Tob Res. 2020;22(1):32–9.

	22.	 Bandiera FC, et al. Secondhand smoke exposure and mental health 
among children and adolescents. Arch Pediatr Adolesc Med. 
2011;165(4):332–8.

	23.	 Kim NH, et al. Secondhand smoke exposure and mental health problems 
in Korean adults. Epidemiol Health. 2016;38:e2016009.

	24.	 Kim SJ, et al. Is secondhand smoke associated with stress in smokers 
and non-smokers? BMC Public Health. 2015. https://​doi.​org/​10.​1186/​
s12889-​015-​2612-6.

	25.	 Butler KM, et al. Association of smoking in the home with lung 
cancer worry, perceived risk, and synergistic risk. Oncol Nurs Forum. 
2017;44(2):e55–63.

	26.	 Chen JJ, et al. Family Smoking, Exposure to Secondhand Smoke at Home 
and Family Unhappiness in Children. Int J Environ Res Public Health. 
2015;12(11):14557–70.

	27.	 Passey ME, et.al. Smoke-free homes: what are the barriers, motivators and 
enablers? A qualitative systematic review and thematic synthesis. BMJ 
Open. 2016;6(3):e010260.

	28.	 Hilliard ME, et al. Family Beliefs and Behaviors About Smoking and 
Young Children’s Secondhand Smoke Exposure. Nicotine Tob Res. 
2014;17(9):1067–75.

	29.	 Willand N, Nethercote M. Smoking in apartment buildings – Spatiality, 
meanings and understandings. Health Place. 2020;61:102269.

	30.	 Hernández D, et al. ‘If I pay rent, I’m gonna smoke’: Insights on the social 
contract of smokefree housing policy in affordable housing settings. 
Health Place. 2019;56:106–17.

	31.	 Office on Smoing and Health. The Health Consequences of Involuntary 
Exposure to Tobacco Smoke: A Report of the Surgeon General. Centers 
for Disease Control and Prevention, USA; 2006.

	32.	 Butz AM, et al. A Randomized Trial of Air Cleaners and a Health Coach to 
Improve Indoor Air Quality for Inner-City Children With Asthma and Sec-
ondhand Smoke Exposure. Arch Pediatr Adolesc Med. 2011;165(8):741–8.

	33.	 Gambino J, et al. Tobacco Smoke Exposure Reduction Strategies—Do 
They Work? Acad Pediatr. 2021;21(1):124–8.

	34.	 Guidelines for implementation of Article 8 of the WHO Framework 
Convention on Tobacco Control, protection from exposure to tobacco 
smoke. World Health Organization; 2013. https://​fctc.​who.​int/​publi​catio​
ns/m/​item/​prote​ction-​from-​expos​ure-​to-​tobac​co-​smoke. Accessed 5 
Aug 2021.

	35.	 Klepeis NE, Nazaroff WW. Mitigating residential exposure to secondhand 
tobacco smoke. Atmos Environ. 2006;40(23):4408–22.

	36.	 Johansson A, Hermansson G, Ludvigsson J. How Should Parents Protect 
Their Children From Environmental Tobacco-Smoke Exposure in the 
Home? Pediatrics. 2004;113(4):e291–5.

	37.	 Wakefield M, et al. Restrictions on smoking at home and urinary cotinine 
levels among children with asthma. Am J Prev Med. 2000;19(3):188–92.

	38.	 Bonevski B, et al. Smoky homes: Gender, socioeconomic and housing 
disparities in second hand tobacco smoke (SHS) exposure in a large 
population-based Australian cohort. Prev Med. 2014;60:95–101.

	39.	 Chambers C, Sung HY, Max W. Home exposure to secondhand smoke 
among people living in multiunit housing and single family housing: a 
study of California adults, 2003–2012. J Urban Health. 2015;92(2):279–90.

	40.	 Holmes LM, et al. Drifting Tobacco Smoke Exposure among Young Adults 
in Multiunit Housing. J Community Health. 2020;45(2):319–28.

	41.	 Wilson KM, et al. Tobacco-Smoke Exposure in Children Who Live in Mul-
tiunit Housing. Pediatrics. 2011;127(1):85–92.

	42.	 Leung LT, et al. Exposure to secondhand smoke from neighbours and 
respiratory symptoms in never-smoking adolescents in Hong Kong: a 
cross-sectional study. BMJ Open. 2015;5(11):e008607.

	43.	 American Lung Association. Smokefree Policies in Multi-Unit Housing. 
https://​www.​lung.​org/​policy-​advoc​acy/​tobac​co/​smoke​free-​envir​onmen​
ts/​multi-​unit-​housi​ng. Accessed 29 Oct 2021.

	44.	 American Nonsmokers’ Rights Foundation. U.S. Laws for 100% Smokefree 
Multi-Unit Housing. 2021. https://​no-​smoke.​org/​wp-​conte​nt/​uploa​ds/​
pdf/​smoke​freem​uh.​pdf. Accessed 27 Oct 2021.

	45.	 Farley SM, et al. Correlates of Smoke-Free Housing Policies and Interest 
in Implementing Policies among Multiunit Housing Owners in New York 
City. J Urban Health. 2015;92(2):291–303.

	46.	 Kennedy E-C. Nagge, Douglas, Madill, Kaufman, A Smoke-Free Com-
munity Housing Policy: Changes in Reported Smoking Behaviour—
Findings from Waterloo Region. Canada Journal of Community Health. 
2015;40:1207–15.

	47.	 Singapore Parliament Debates. Official Report, Vol. 94, Sitting No. 54; 
Sitting Date: 7 November 2017. Tobacco (Control of Advertisements and 
Sale) (Amendment) Bill. https://​sprs.​parl.​gov.​sg/​search/​sprs3​topic?​repor​
tid=​bill-​326. Accessed 18 Oct 2021.

	48.	 Fu G. Written reply to parliamentary question on smoking in HDB estates 
by Ms Grace Fu, Minister for Sustainability and the Environment. Ministry 
of Sustainability and the Environment Singapore; 2022. https://​www.​mse.​
gov.​sg/​resou​rce-​room/​categ​ory/​2020-​10-​05-​parli​ament-q-​&-a-​on-​smoki​
ng-​in-​hdb-​estat​es/. Accessed 18 Oct 2021.

	49.	 YouKnowAnot community surveys: Is Singapore getting too tough on 
smokers? Blackbox Research. 2020. https://​black​box.​com.​sg/​wp-​conte​
nt/​uploa​ds/​2021/​01/​YKA20​Oct20​20202​C20fi​nal.​pdf?​fbclid=​IwAR1​hfL_​
LkogL​rapoR​bDDIX​TVuta​uVGWP​jZun-6_​X53oP​uHVbU​tZNb_​5OGxc. 
Accessed 18 Oct 2021.

https://doi.org/10.1186/s12889-015-2612-6
https://doi.org/10.1186/s12889-015-2612-6
https://fctc.who.int/publications/m/item/protection-from-exposure-to-tobacco-smoke
https://fctc.who.int/publications/m/item/protection-from-exposure-to-tobacco-smoke
https://www.lung.org/policy-advocacy/tobacco/smokefree-environments/multi-unit-housing
https://www.lung.org/policy-advocacy/tobacco/smokefree-environments/multi-unit-housing
https://no-smoke.org/wp-content/uploads/pdf/smokefreemuh.pdf
https://no-smoke.org/wp-content/uploads/pdf/smokefreemuh.pdf
https://sprs.parl.gov.sg/search/sprs3topic?reportid=bill-326
https://sprs.parl.gov.sg/search/sprs3topic?reportid=bill-326
https://www.mse.gov.sg/resource-room/category/2020-10-05-parliament-q-&-a-on-smoking-in-hdb-estates/
https://www.mse.gov.sg/resource-room/category/2020-10-05-parliament-q-&-a-on-smoking-in-hdb-estates/
https://www.mse.gov.sg/resource-room/category/2020-10-05-parliament-q-&-a-on-smoking-in-hdb-estates/
https://blackbox.com.sg/wp-content/uploads/2021/01/YKA20Oct2020202C20final.pdf?fbclid=IwAR1hfL_LkogLrapoRbDDIXTVutauVGWPjZun-6_X53oPuHVbUtZNb_5OGxc
https://blackbox.com.sg/wp-content/uploads/2021/01/YKA20Oct2020202C20final.pdf?fbclid=IwAR1hfL_LkogLrapoRbDDIXTVutauVGWPjZun-6_X53oPuHVbUtZNb_5OGxc
https://blackbox.com.sg/wp-content/uploads/2021/01/YKA20Oct2020202C20final.pdf?fbclid=IwAR1hfL_LkogLrapoRbDDIXTVutauVGWPjZun-6_X53oPuHVbUtZNb_5OGxc


Page 11 of 11Tan et al. BMC Public Health         (2022) 22:1168 	

	50.	 Statistics on resident household. In: Singapore Statistics Data by Theme. 
Singstat Singapore Department of Statistics;  2021. https://​www.​sings​tat.​
gov.​sg/​find-​data/​search-​by-​theme/​house​holds/​house​holds/​latest-​data. 
Accessed 3 Aug 2021.

	51.	 National Population Health Survey 2019. Health Promotion Board, 
Ministry of Health Singapore; 2020. https://​www.​hpb.​gov.​sg/​docs/​defau​
lt-​source/​defau​lt-​docum​ent-​libra​ry/​natio​nal-​popul​ation-​health-​survey-​
2019.​pdf. Accessed 5 Aug 2021.

	52.	 Smoking prohibition - Overview. National Environment Agency Singa-
pore; 2021. https://​www.​nea.​gov.​sg/​our-​servi​ces/​smoki​ng-​prohi​bition/​
overv​iew. Accessed 18 Oct 2021.

	53.	 Increase in enforcement actions taken against smoking in HDB prohib-
ited areas and high-rise littering in 2020. National Environment Agency 
Singapore; 2021. https://​www.​nea.​gov.​sg/​media/​news/​news/​index/​incre​
ase-​in-​enfor​cement-​actio​ns-​taken-​again​st-​smoki​ng-​in-​hdb-​prohi​bited-​
areas-​and-​high-​rise-​litte​ring-​in-​2020. Accessed 15 Oct 2021.

	54.	 Singapore Parliament Debates. Official Report, Vol.95, Sitting No.37; Sit-
ting Date: 13 September 2021. Using Deterrence to Tackle Second-hand 
Smoke in Homes.

	55.	 Zhang D, et al. Dose-related effect of secondhand smoke on cardiovascu-
lar disease in nonsmokers: Systematic review and meta-analysis. Int J Hyg 
Environ Health. 2020;228: 113546.

	56.	 Oono IP, Mackay DF, Pell JP. Meta-analysis of the association between 
secondhand smoke exposure and stroke. J Public Health (Oxf ). 
2011;33(4):496–502.

	57.	 He Y, et al. Secondhand Smoke Exposure Predicted COPD and Other 
Tobacco-Related Mortality in a 17-Year Cohort Study in China. Chest. 
2012;142(4):909–18.

	58.	 Neophytou AM, et al. Secondhand smoke exposure and asthma 
outcomes among African-American and Latino children with asthma. 
Thorax. 2018;73(11):1041–8.

	59.	 Wang X, et al. Smoking and Secondhand Smoke Exposure at Home Were 
Associated with Poor Perceived Family Well-Being: Findings of FAMILY 
Project. PLoS ONE. 2016;11(8):e0161761.

	60.	 Bottorff JL, et al. A family affair: aboriginal women’s efforts to 
limit second-hand smoke exposure at home. Can J Public Health. 
2010;101(1):32–5.

	61.	 Kegler MC, et al. A qualitative study of how families decide to 
adopt household smoking restrictions. Fam Community Health. 
2007;30(4):328–41.

	62.	 Kegler MC, et al. Pilot study results from a brief intervention to create 
smoke-free homes. J Environ Public Health. 2012. https://​doi.​org/​10.​
1155/​2012/​951426.

	63.	 Alagiyawanna A, et al. The impact of multiple interventions to reduce 
household exposure to second-hand tobacco smoke among women: 
a cluster randomized controlled trial in Kalutara district, Sri Lanka. BMC 
Public Health. 2017. https://​doi.​org/​10.​1186/​s12889-​017-​4820-8.

	64.	 O’Donnell R, et al. Fathers’ Views and Experiences of Creating a 
Smoke-Free Home: A Scoping Review. Int J Environ Res Public Health. 
2019;16(24):5164.

	65.	 Mao A, et al. A qualitative study of Chinese Canadian fathers’ smoking 
behaviors: intersecting cultures and masculinities. BMC Public Health. 
2015;15:10.

	66.	 Tobacco, health inequalities and COVID-19. In: Political Bulletin.  All Party 
Parliamentary Group on Smoking and Health; 2020. https://​ash.​org.​uk/​
wp-​conte​nt/​uploa​ds/​2020/​06/​APPG-​on-​Smoki​ng-​and-​Health-​Bulle​tin-​
June-​2020.​pdf. Accessed 25 Apr 2022.

	67.	 O’Donnell R, et al. “I Was Smoking a Lot More during Lockdown Because I 
Can”: A Qualitative Study of How UK Smokers Responded to the Covid-19 
Lockdown. Int J Environ Res Public Health. 2021;18(11):5816.

	68.	 Hwang J, Chun H-R, Cheon E. A qualitative study on the impact of COVID-
19 on the behavior and attitudes of smokers and non-smokers in South 
Korea. BMC Public Health. 2021;21(1):1972.

	69.	 Carreras G, et al. Impact of COVID-19 lockdown on smoking consumption 
in a large representative sample of Italian adults. Tob Control. 2021. Epub 
ahead of print. https://​doi.​org/​10.​1136/​tobac​cocon​trol-​2020-​056440.

	70.	 Giovenco DP, et al. Multi-level drivers of tobacco use and purchasing 
behaviors during COVID-19 “lockdown”: A qualitative study in the United 
States. International Journal of Drug Policy. 2021;94:103175.

	71.	 Osinibi M, et al. Increased exposure to tobacco smoke for children during 
the COVID-19 era. Eur Respir J. 2021. https://​doi.​org/​10.​1183/​13993​003.​
congr​ess-​2021.​OA2579.

	72.	 Anastasiou E, et al. Secondhand smoke exposure in public and private 
high-rise multiunit housing serving low-income residents in New York 
City prior to federal smoking ban in public housing, 2018. Sci Total Envi-
ron. 2020;704:135322.

	73.	 Meng YY, et al. Unequal protection: secondhand smoke threatens health 
of tenants in multi-unit housing in Los Angeles. Policy Brief UCLA Cent 
Health Policy Res. 2016;(PB2016–2):1–8. PMID: 27197310; PMCID: 
PMC5513726.

	74.	 Kim J, Lee K, Kim K. Factors associated with secondhand smoke incur-
sion into the homes of non-smoking residents in a multi-unit housing 
complex: a cross-sectional study in Seoul, Korea. BMC Public Health. 
2017;17(1):739.

	75.	 Oke C. Yukon social housing goes smoke free. Yukon News; 2012. https://​
www.​yukon-​news.​com/​news/​yukon-​social-​housi​ng-​goes-​smoke-​free/. 
Accessed 11 Nov 2021.

	76.	 Giles D. Smoking to be banned on Saskatchewan Housing Corpora-
tion properties. Global News; 2018. https://​globa​lnews.​ca/​news/​42857​
81/​smoki​ng-​ban-​saska​tchew​an-​housi​ng-​corpo​ration/. Accessed 11 
Nov 2021.

	77.	 Rokicki S, et al. Assessment of Residents’ Attitudes and Satisfaction Before 
and After Implementation of a Smoke-Free Policy in Boston Multiunit 
Housing. Nicotine Tob Res. 2016;18(5):1282–9.

	78.	 Thorpe LE, et al. Evaluation of Secondhand Smoke Exposure in New York 
City Public Housing After Implementation of the 2018 Federal Smoke-
Free Housing Policy. JAMA Netw Open. 2020;3(11):e2024385–e2024385.

	79.	 Kaufman P, et al. Impact of smoke-free housing policy lease exemptions 
on compliance, enforcement and smoking behavior: A qualitative study. 
Preventive medicine reports. 2018;10:29–36.

	80.	 Kegler MC, et al. A qualitative study of the process of adoption, imple-
mentation and enforcement of smoke-free policies in privately-owned 
affordable housing. BMC Public Health. 2019;19(1):1071.

	81.	 Tan A. Nee Soon South estate to get 50 smoking points. The Straits Times 
Online; 2017. https://​www.​strai​tstim​es.​com/​singa​pore/​nee-​soon-​south-​
estate-​to-​get-​50-​smoki​ng-​points. Accessed 18 Oct 2021.

	82.	 Lin C. Two smoking cabins set up at Clementi public housing estates 
amid rise in complaints of secondhand smoke. ChannelNews Asia Online; 
2021. https://​www.​chann​elnew​sasia.​com/​singa​pore/​smoki​ng-​cabins-​
desig​nated-​points-​hdb-​cleme​nti-​secon​dhand-​smoke-​19311​61. Accessed 
18 Oct 2021.

	83.	 Khor A. Speech by Dr Amy Khor, Senior Minister of State for Sustainability 
and the Environment, on the Adjournment Motion on Protection Against 
Secondhand Smoke in Homes. Ministry of Sustainability and the Environ-
ment Singapore; 2020. https://​www.​mse.​gov.​sg/​resou​rce-​room/​categ​
ory/​2020-​10-​05-​speech-​on-​the-​adjou​rnment-​motion-​of-​prote​ction-​
again​st-​secon​dhand-​smoke-​in-​homes/. Accessed 26 Apr 2022.

	84.	 Park SH, Lee PJ. How residents in multifamily housing cope with neigh-
bour noise: The role of attitude towards the neighbours. J Community 
Psychol. 2019;47(8):1909–25.

	85.	 Nichter M, et al. Developing a smoke free homes initiative in Kerala, India. 
BMC Public Health. 2015;15(1):480.

	86.	 Padmawati RS, et al. Establishing a community-based smoke-free homes 
movement in Indonesia. Tob Prev Cessat. 2018;4:36.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.singstat.gov.sg/find-data/search-by-theme/households/households/latest-data
https://www.singstat.gov.sg/find-data/search-by-theme/households/households/latest-data
https://www.hpb.gov.sg/docs/default-source/default-document-library/national-population-health-survey-2019.pdf
https://www.hpb.gov.sg/docs/default-source/default-document-library/national-population-health-survey-2019.pdf
https://www.hpb.gov.sg/docs/default-source/default-document-library/national-population-health-survey-2019.pdf
https://www.nea.gov.sg/our-services/smoking-prohibition/overview
https://www.nea.gov.sg/our-services/smoking-prohibition/overview
https://www.nea.gov.sg/media/news/news/index/increase-in-enforcement-actions-taken-against-smoking-in-hdb-prohibited-areas-and-high-rise-littering-in-2020
https://www.nea.gov.sg/media/news/news/index/increase-in-enforcement-actions-taken-against-smoking-in-hdb-prohibited-areas-and-high-rise-littering-in-2020
https://www.nea.gov.sg/media/news/news/index/increase-in-enforcement-actions-taken-against-smoking-in-hdb-prohibited-areas-and-high-rise-littering-in-2020
https://doi.org/10.1155/2012/951426
https://doi.org/10.1155/2012/951426
https://doi.org/10.1186/s12889-017-4820-8
https://ash.org.uk/wp-content/uploads/2020/06/APPG-on-Smoking-and-Health-Bulletin-June-2020.pdf
https://ash.org.uk/wp-content/uploads/2020/06/APPG-on-Smoking-and-Health-Bulletin-June-2020.pdf
https://ash.org.uk/wp-content/uploads/2020/06/APPG-on-Smoking-and-Health-Bulletin-June-2020.pdf
https://doi.org/10.1136/tobaccocontrol-2020-056440
https://doi.org/10.1183/13993003.congress-2021.OA2579
https://doi.org/10.1183/13993003.congress-2021.OA2579
https://www.yukon-news.com/news/yukon-social-housing-goes-smoke-free/
https://www.yukon-news.com/news/yukon-social-housing-goes-smoke-free/
https://globalnews.ca/news/4285781/smoking-ban-saskatchewan-housing-corporation/
https://globalnews.ca/news/4285781/smoking-ban-saskatchewan-housing-corporation/
https://www.straitstimes.com/singapore/nee-soon-south-estate-to-get-50-smoking-points
https://www.straitstimes.com/singapore/nee-soon-south-estate-to-get-50-smoking-points
https://www.channelnewsasia.com/singapore/smoking-cabins-designated-points-hdb-clementi-secondhand-smoke-1931161
https://www.channelnewsasia.com/singapore/smoking-cabins-designated-points-hdb-clementi-secondhand-smoke-1931161
https://www.mse.gov.sg/resource-room/category/2020-10-05-speech-on-the-adjournment-motion-of-protection-against-secondhand-smoke-in-homes/
https://www.mse.gov.sg/resource-room/category/2020-10-05-speech-on-the-adjournment-motion-of-protection-against-secondhand-smoke-in-homes/
https://www.mse.gov.sg/resource-room/category/2020-10-05-speech-on-the-adjournment-motion-of-protection-against-secondhand-smoke-in-homes/

	Residential secondhand smoke in a densely populated urban setting: a qualitative exploration of psychosocial impacts, views and experiences
	Abstract 
	Background: 
	Methods: 
	Findings: 
	Conclusion: 

	Background
	Methods
	Results
	Perceptions and experiences with secondhand smoke
	Harm perceptions of secondhand smoke
	In-home secondhand smoke from neighbours
	Secondhand smoke in common residential areas
	Secondhand smoke exposure following the COVID-19 pandemic
	Personal impacts of secondhand smoke

	Minimising SHS from neighbours
	Strategies to minimise secondhand smoke from neighbours
	Confronting neighbours about secondhand smoke
	Smokers’ responses to neighbour confrontation

	Minimising secondhand smoke from smokers in the household
	Smokers’ strategies to minimise secondhand smoke
	Non-smokers’ strategies to minimise secondhand smoke
	Confronting smokers about secondhand smoke in the home
	Issues in addressing in-home secondhand smoke

	Views on socially responsible smoking

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


