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Abstract
Background In Scotland, and in several other countries, most second-hand smoke exposure now occurs in low-
income households, where housing constraints and sole parenting often make it harder to create a smoke-free home. 
This pilot study provided people who smoke with a free 12-week supply of nicotine replacement therapy through 
local community pharmacies to reduce smoking indoors.

Methods Twenty-five parents/caregivers who smoked in the home and cared for children at least weekly were 
recruited via Facebook during the COVID-19 pandemic. Air quality (PM2.5) was monitored in participant homes for 
seven days before their first pharmacy visit and 12 weeks later. Qualitative interviews (N = 14) were conducted with 
13 participants who completed the study and one who withdrew part-way through. The interviews explored views/
experiences of using nicotine replacement therapy to help create a smoke-free home. Another participant took 
part in a shorter telephone discussion at their request, with detailed notes taken by the interviewer, because of their 
speech disorder.

Results Three participants reported smoking outdoors only, one of whom subsequently quit smoking. Six 
participants reported reduced cigarette consumption by 50% in the home, four reported no (sustained) reduction 
and one reported increased smoking indoors. Self-reported outcomes were not always consistent with PM2.5 readings. 
Participants’ experiences of accessing nicotine replacement therapy through community pharmacies varied. Some 
suggested ongoing support to use nicotine replacement products could better assist behavioural change, and that 
access could be streamlined by posting products to the home. Several suggested that focusing on changing home 
smoking behaviours using nicotine replacement therapy might facilitate a future quit attempt.

Conclusion Access to free nicotine replacement therapy for temporary use indoors may support some people 
who smoke to reduce children’s exposure to second-hand smoke. Our findings confirm the need to modify the 
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Background
The extensive range of harmful health effects associated 
with children’s exposure to second-hand smoke (SHS) 
are well established [1–3]. Creating a smoke-free home 
is key to reducing children’s SHS exposure, and it may 
also increase the likelihood of quitting smoking [4, 5] and 
reduce smoking uptake amongst adolescents [6, 7].

In Scotland, analysis of 2015 Scottish Health Sur-
vey data highlights a clear social inequality in children’s 
exposure to SHS, with 12% of children exposed to SHS 
at home in the most socio-economically disadvantaged 
areas of Scotland, compared to less than 1% of children 
living in Scotland’s most affluent areas [8]. This pattern 
has been found in several other countries including the 
USA, [9] Australia, [10] Germany, [11] Spain, [12] Den-
mark [13] and Japan [14]. The specific challenges adults 
who smoke living in disadvantage face in creating a 
smoke-free home are well documented, [15] and include 
sole caring for young children, and living in accommoda-
tion with limited/no access to suitable and safe outdoor 
space, which constrains opportunities to smoke outside 
[16].

There is currently no recommended approach to tackle 
this inequality, [17, 18] which may have been further 
exacerbated by the COVID-19 pandemic. In the UK, 12% 
of people who smoke who live with children reported 
smoking indoors more than they did before lockdown 
restrictions were imposed, [19] reinforcing the need for 
innovative approaches to developing interventions to 
better support parents/carers to create a smoke-free fam-
ily home [20].

National Institute for Clinical Excellence (NICE) harm 
reduction guidance has identified the role of Nicotine 
Replacement Therapy (NRT) for temporary abstinence 
for people who do not want, or are not ready, to stop 
smoking [21]. NHS Health Scotland’s Harm Reduction 
Addendum [22] recommends that cessation services 
should advocate NRT for people who smoke, for tem-
porary abstinence to avoid exposing others to SHS in 
the home. NRT could offer a means to overcome con-
straints such as lack of access to outdoor space, limited 
mobility and sole parenting. New approaches are timely 
and important given the Scottish Government’s ambition 
for a tobacco-free generation by 2034. A recent review of 
Scottish Government data concludes that Scotland may 
miss this target by 16 years in the poorest neighbour-
hoods [23].

Findings from a recent randomised controlled trial 
suggest that providing parents with a 12-week supply of 
NRT for temporary abstinence in the home alongside 
behavioural support and feedback on SHS exposure lev-
els using air quality monitoring led to decreased SHS 
concentrations and cigarettes smoked in the home. Cost-
effectiveness was demonstrated, but the specific effects of 
NRT for temporary abstinence remain unclear based on 
the findings from this multi-component intervention [24, 
25]. To explore the sole use of NRT to create a smoke-
free home, members of our research team conducted 
a two-phase development study [26]. Phase 1 qualita-
tive interview findings suggested parents were open to 
using NRT to create a smoke-free home, viewing this as 
a safer option than using e-cigarettes indoors. In Phase 2, 
an NHS advisor discussed NRT product choice with 20 
participating parents who used NRT for up to 12 weeks 
in the home, with ongoing support available from local 
community pharmacy staff. Whilst most participants 
reported positive changes to their smoking habits, find-
ings relied on self-report measures of smoke-free home 
success, which may not be accurate if other household 
members smoke in the home, and may also be influenced 
by social desirability bias [27, 28]. In addition, the multi-
step process used to access NRT was cumbersome and a 
barrier to engagement in some cases.

In Scotland, community pharmacies deliver a national 
smoking cessation service and staff are therefore trained 
to support patient selection of/counselling on appropri-
ate use of NRT products. The Scottish Government has 
recently called for improved use of community pharma-
cies as the first port of call for health-related advice [29]. 
This study aimed to explore the feasibility of providing 
parents/carers with NRT for temporary abstinence in 
the home using a streamlined approach to NRT provi-
sion, through engagement solely with local community 
pharmacies. This eliminated the need for initial home 
visits by a trained NHS adviser (as per previous studies), 
as pharmacy staff discussed NRT product choice with 
participants.

Methods
Study guidance for participating pharmacies was devel-
oped with the NHS Lothian Community Pharmacy 
Development Team. Several oral NRT products were 
available for use across the 12-week study (i.e. gum, 
spray, lozenge, tablet, inhalator) but not patches, which 
deliver nicotine across a 16 or 24 h period, making them 

intervention before undertaking a definitive trial to assess the effectiveness of this approach. This work is now 
underway.
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unsuitable for intermittent use. Individuals could change 
NRT product in discussion with pharmacy staff if their 
first choice didn’t suit them. Once product suitability was 
established, participants returned to their chosen phar-
macy for additional two to three week supplies of NRT 
as required. Pharmacy staff were advised that if a par-
ticipant proactively mentioned intention to quit smoking 
during these visits, they should encourage them to set a 
quit date and support them accordingly.

Recruitment
Parents/carers who smoked and cared for one or more 
children aged 16 or under at least once a week in their 
home were eligible to participate. More than one adult 
member of a household could take part provided they 
met these criteria. We included grandparents, aunts 
and uncles in our sample as they play an important role 
to families living in areas of high deprivation, often pro-
viding secondary care for children [30]. Exclusion crite-
ria included individuals who were prescribed Warfarin, 
Clozapine, Theophylline, or Aminophylline, as NRT use 
in combination with any of these medications would 
require close blood monitoring from their GP. All indi-
viduals were recruited during the COVID-19 pandemic 
using paid social media (Facebook) advertising, focused 
on areas within a one-mile radius of the eight participat-
ing community pharmacies. All but one of the pharma-
cies were situated in higher deprivation postcode areas as 
measured by the Scottish Index of Multiple Deprivation 
(SIMD).

Individuals who were interested in participating sub-
mitted their contact details securely online and were tele-
phoned by a study team member to confirm eligibility. 
They were emailed the participant information sheet, and 
after 48 h, with consent to participate provided, choice of 
participating pharmacy and a suitable date for baseline 
in-home air quality measurement were agreed.

In-home air quality measurements
Seven-day measurement of PM2.5 levels in the home were 
made using PurpleAir PA-II-SD air quality monitors, at 
week one (baseline) and at week 13 (follow up, after 12 
weeks of NRT use). Monitors were delivered to the home, 
with written instructions on self-installation in the main 
living area, at least 1  m from the ground and from any 
doors/windows. Mean PM2.5 concentrations were cal-
culated for each measurement period, and baseline and 
follow-up mean PM2.5 compared. This study was not 
powered to find significant differences between baseline 
and follow-up measurements. Air quality readings were 
used as a means of verifying self-reported changes in 
home-smoking behaviours.

Qualitative interviews
Interviews were timed to take place approximately one 
week after follow-up in-home air quality measurement. 
Interviews lasted approximately 50  min and included 
discussion of smoking history, NRT product use, (home) 
smoking patterns pre- and post-NRT use, experiences 
of engaging with the community pharmacy service, 
and the acceptability of the intervention. Each partici-
pant received feedback on their air quality levels at the 
end of the interview, and a £15 supermarket voucher of 
their choice for taking part. Fourteen interviews were 
conducted, including with one participant who didn’t 
complete the study. Interviews were audio-recorded 
and transcribed by a professional transcription agency. 
Another participant who did not complete the study took 
part in a short telephone discussion at their request, with 
detailed notes taken by the interviewer, because of their 
speech disorder. Ethical approval was granted by the Uni-
versity of Stirling’s NHS, Invasive or Clinical Research 
Ethics Panel (NICR 2021 0552 263). Research and Devel-
opment approval was granted by NHS Lothian (project 
number 2021/0014).

Qualitative analysis
The data was coded and analysed in NVivo 12 using the 
framework approach [31]. A thematic framework was 
developed (by RH and RO) to guide data management 
and analysis, using deductive (considering the topic 
guide) and inductive (reading transcripts and coding) 
techniques. To prepare for detailed analysis, data sum-
maries were written in relevant cells of the framework 
grid (RH and RO), including hyperlinks to transcripts 
to facilitate data retrieval. RO reviewed all summaries to 
check consistency of approach and interpretation of the 
data. Data summaries were then used to identify high 
level themes before further in-depth analysis was con-
ducted. Themes were finalised based on re-examining 
data and reflexive team discussions.

Results
The characteristics of the 25 participating individuals are 
presented in Table  1. Fourteen grandparents, eight par-
ents, one aunt, one uncle and one informal carer partici-
pated. Two participants lived with other adults (partners, 
grown-up children) who smoked but did not take part. 
Twenty-one participants had partial smoke-free home 
rules in place, with smoking permitted in specific rooms 
(i.e. the kitchen, living room, bedroom), and four permit-
ted smoking anywhere in the home. During the course 
of the study, five participants withdrew (two changed 
their mind about taking part, one was hospitalised 
with COVID-19, two experienced a bereavement) and 
three became uncontactable. Two didn’t visit the phar-
macy to obtain NRT because of transport and mobility 
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issues. Fifteen participants completed the study. Partici-
pant numbers in each part of the study are illustrated in 
Table 2 (Tables 1 and 2 to be placed here).

During qualitative interviews, two participants 
reported creating a smoke-free home, one of whom sub-
sequently quit smoking. A third participant reported 
smoking outdoors only, though their home wasn’t smoke-
free as their son smoked in his bedroom. Six participants 
reported reducing the amount they smoked indoors, 
five of whom reported reduced daily smoking by 50% or 
more. Four participants reported no change/no sustained 
change to the amount they were smoking indoors. One 
participant noted they were smoking more often in the 
home. As highlighted in Table 1, self-reported outcomes 
were often, but not always consistent with PM2.5 read-
ings. Approximately half of participants who completed 
the study (7/15) reported changes in home smoking that 
were consistent with their baseline to follow up PM2.5 
levels. However, just under half (6/15) reported changes 
that were inconsistent with PM2.5 levels (i.e. reporting 
reduced smoking in the home when baseline to follow 
up PM2.5 levels had increased). A few (2/15) reported 
changes that were in the same overall direction as PM2.5 
levels, though reported changes were more substantial 
than baseline to follow up PM2.5 levels suggested (i.e. 
reporting significant reductions in smoking in the home, 
whereas baseline to follow up PM2.5 levels reduced only 
slightly).

Accessing NRT through community pharmacies
Participants had varied experiences of accessing NRT 
through community pharmacies. Some found staff to be 
very helpful: 

“They explained about each product, what each 
thing [NRT product] is best for, and if…if it didn’t 
work or anything like that, just to come back.” (Par-
ticipant 8, Parent).

Others felt that their consultations were rushed and that 
they were given insufficient details about different types 
of NRT to inform their choice of product:

“I went and I explained [why I was there] and she 
says, ‘take something off the shelf.’…She wasnae help-

ful at all…So I just looked at two things [NRT prod-
ucts] and said, ‘that, and that.’…Honestly, I think she 
was rushed off her feet.” (Participant 12, Grandpar-
ent).

Several participants attributed less positive experiences 
to community pharmacies being extremely busy dur-
ing the COVID-19 pandemic (“Smoking would be the 
last thing on their minds at the moment.” (Participant 23, 
Grandparent)). Locum staff temporarily fulfilled commu-
nity pharmacy staff duties during sickness absence and 
this may have contributed to some occasions where staff 
engaging with participants were not familiar with the 
study:

“The guy actually didn’t really know what I was 
there for when I told him, and he was a bit confused 
so it was a bit embarrassing and I had to explain 
everything to him…so I just decided to pick the 
[NRT] spray myself.” (Participant 23, Grandparent).

Several spoke of the stigma associated with smoking in 
the home and some said they felt less comfortable about 
engaging in face-to-face consultations with pharmacy 
staff, as private consultation rooms were not in use due 
to COVID-19 restrictions. They suggested private discus-
sion spaces would be important in any future study build-
ing on this work:

“I was quite conscious of the fact I was talking about 
smoking in my house in public and that’s, you know, 
a bit embarrassing and a taboo topic…Our local 
pharmacy is far more intimate [than the one I vis-
ited for this study]. So you would absolutely want to 
do it behind a closed door there…because you know, 
you’re in amongst your neighbours, within ear-shot 
of everyone.” (Participant 5, Parent).

Only five participants made more than one visit to their 
nominated pharmacy to access further NRT supplies, or 
to change NRT product, in most cases reporting positive 
experiences (“They were really quite good with explaining 
things and advised on what’s the best thing to do” (Par-
ticipant 8, Parent)). However, one participant was “too 
ashamed to go back” to collect more NRT when she ran 

Table 2 Overall recruitment and participant engagement with the study
Participants
Recruited

Air quality 
measured at 
baseline

Pharmacy visit 
confirmed/
NRT provided

Air quality mea-
sured at follow up

Qualitative interview 
completed

Participant withdrawal from 
the study

N = 25 N = 25 N = 16 N = 15 homes N = 14 (and one short 
telephone discussion)

N = 5 withdrew (two changed 
their mind about taking part, one 
was hospitalised with COVID-19, 
two experienced a bereavement)
N = 3 lost to follow up
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out, because she felt her initial consultation experience 
hadn’t gone well (Participant 9, Grandparent). Another 
found it difficult to visit the pharmacy because of his anx-
iety: “I very seldom go out unless I really have to…Dealing 
with people, it’s…that’s my anxiety, which gets my stress 
levels up…” (Participant 17, Grandparent).

Use of NRT for temporary abstinence in the home
Participants reported wide ranging experiences of using 
NRT for temporary abstinence in the home, often reflect-
ing on the taste or flavour of their chosen NRT product:

“I definitely think it was working because I didn’t 
crave a cigarette, when I used the spray it seemed to 
help….But I think it was just the taste of it, I thought 
‘Oh, this is vile, it’s awful!’” (Participant 23, Grand-
parent).

A few participants only used their NRT product for a few 
days on this basis, others switched product, and a few 
had moved onto using e-cigarettes by the time of their 
interview:

“I started off with the gum…it was too sticky for me…
it was almost like tar…then I moved onto the wee 
tablets [lozenges]…[I] wasn’t overly keen on those, 
they affected my throat quite a lot…So I’ve just kind 
of stopped using them, didn’t use anything for about 
two weeks, and then I bought a vape…But by that 
time, I’d moved away from smoking inside anyway.” 
(Participant 6, Grandparent).

Others spoke of their determination to persevere with 
NRT use indoors and develop new smoking habits, 
despite initial reservations: “I struggled with it [the taste] 
at the beginning…but once you take it regularly, and for 
long periods of time you actually get used to it.” (Partici-
pant 8, Parent). A few (including Participant 8) were still 
using their NRT product at the time of interview:

“If I’m doing housework and I really want a ciga-
rette, [before] I would have stopped and had a ciga-
rette and a coffee. Now I go and just have a couple of 
puffs of that [NRT spray] and carry on what I was 
doing…the more the days and weeks go on, the less 
cigarettes I’m having…I’m hoping by the time this 
[NRT] packet’s finished I’ll have stopped [smoking], 
and if not, I’ll go and buy another packet, it’s a lot 
cheaper than going and buying cigarettes…and far, 
far healthier [laughs]” (Participant 2, Grandparent).

Barriers to smoking only outdoors
Cold/wet weather
In a few cases, participants initially reduced the amount 
they smoked (indoors and generally), but by the time 
of the interview, their daily smoking consumption had 
increased again to baseline levels. One individual noted 
that:

“To start with, I was [smoking] in the kitchen with 
the back door open or in the garden, but it got to the 
stage where it was getting too cold, wet and miser-
able.” (Participant 17, Grandparent).

Several participants suggested it was easier to smoke 
outside during the summer months, and this was also 
reflected in one account where smoking indoors had 
increased over the course of the study:

“At the time when this [study] started, I was reli-
giously going outside and having one outside, but 
then it got colder…and I was smoking more in the 
house” (Participant 9, Grandparent).

By contrast, one participant who had successfully cre-
ated a smoke-free home suggested that cold, wet weather 
could help him to further reduce the amount he smoked 
per day because he wouldn’t be motivated to smoke out-
side (“I’m only having four cigarettes now. But…as it’s get-
ting colder and wetter, I think that’s likely to just decrease.” 
(Participant 6, Grandparent)).

Nuanced differences in self-reported outcomes were 
observed associated with timing of the intervention (see 
Table 1) – those who completed the study in the Spring/
Summer tended to report positive changes in smoking 
behaviours, whereas those reporting no changes partici-
pated in the Autumn/Winter.

Stigma associated with Smoking in public
The stigma of smoking was another barrier for a few 
grandparents in particular, who were reluctant to take 
their smoking outside. One thought that smoking was a 
private activity, to be “kept away from as many people as 
possible [outdoors]” (Participant 9), others disliked smok-
ing in public because their mothers had perceived this to 
be “common” (Participants 16 and 23), or because they 
feared people would stare at them (Participant 12).

Benefits of this approach
Several individuals who took part had pre-existing health 
conditions, including asthma and chronic obstructive 
pulmonary disease. Participants who had changed their 
home smoking behaviours generally reported perceived 
improvements to their respiratory health:
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“So with smoking less in the house now as well, I’ve 
noticed that I can breathe better. And I don’t wake 
up in the morning coughing as much either.” (Partici-
pant 1, Grandparent).

Some participants also reported financial benefits asso-
ciated with taking part, with one using the money she 
would have spent on tobacco to help pay for a holiday: 
“I honestly wouldn’t have been able to do it if I had been 
still smoking as much” (Participant 24, Carer). Other par-
ticipants found that smoking less when their children/
grandchildren were present meant they spent more time 
together: “It also helped me engage with the kids more” 
(Participant 16, Grandparent).

Although not all participants found the NRT helpful, 
there was wide support for the notion of access to free 
NRT to enable people who smoke to reduce smoking 
in the home. Most interviewees reported smoking for 
between 30 and 55 years. Several spoke of feeling pres-
sured by health professionals to quit smoking, suggest-
ing that changing home smoking behaviours first might 
help some people who smoke to move towards quitting 
in the future. Reducing smoking in the home was there-
fore sometimes viewed as a possible stepping stone to 
quitting:

“A lot of people, I think, find it hard just to give up, 
even if they’ve got NRT. So I think, if they [health 
professionals] motivated people and said, like, 
‘well, first off, try not smoking in the house’, instead 
of saying, ‘just give up smoking’…then you’re cutting 
down slowly, and you don’t realise you’re taking lon-
ger between cigarettes…I think, yeah, people would 
probably be more successful in stopping in the end.” 
(Participant 19, Parent).

Possible ways to refine the intervention
Participants had several suggestions for streamlining 
the intervention to address barriers to uptake includ-
ing reduced mobility, lone parenting and stigma associ-
ated with in-person discussions about smoking. Some 
suggested that NRT products could be posted to home, 
which could also be more convenient:

“I think that having NRT sent to the home would 
probably be really good rather than having to pick 
it up [from the pharmacy], because…it was quite 
difficult at times [to pick it up] because I work long 
hours.” (Participant 23, Grandparent).

Some suggested that initial NRT consultations with phar-
macy staff could be conducted by telephone or online, to 
provide greater privacy and increase accessibility. A few 

grandparents suggested telephone conversations would 
be preferable as “a lot of people, they’ve not got the capac-
ity with computers, where[as] a phone call would be much 
easier” (Participant 3, Grandparent). Others suggested 
the pandemic had increased their confidence in using 
online meeting systems. Participants also suggested that 
the provision of fortnightly (telephone or online) support 
to use NRT effectively could be beneficial “to have some 
encouragement, you know, I think that just helps with 
motivation.” (Participant 19, Parent).

Discussion
Our findings suggest that providing individuals with 
access to free NRT for temporary abstinence in the 
home may help some to reduce or eliminate smoking 
in the home. This approach, which was widely accepted 
by study participants, builds on the findings of our first 
development study, with similar outcomes reported [26].

In our first development study, [26] participants often 
exceeded their own expectations of changing their smok-
ing behaviours, with minimal or no support from phar-
macy staff. By contrast several participants in this study 
felt that ongoing support for (effective) NRT use would 
be beneficial in future. This may to some extent reflect 
the composition of our sample. Several participants had 
smoked for between 30 and 55 years, and may therefore 
have found it difficult to change smoking behaviours with 
little to no support. Some participants only used NRT 
for a few days as they didn’t like the taste. This has been 
shown to be a potential risk factor for non-adherence to 
NRT in previous (cessation) studies, [32, 33] and yet most 
people get used to the taste of NRT after a few days [34]. 
Additional research is required to better understand why 
some participants stopped using NRT and how barriers 
such as taste can be better overcome. In future, issues of 
adherence could be addressed by provision of additional 
support for NRT use through community pharmacies.

In previous studies, [24, 26] access to NRT required an 
initial home visit from a trained NHS smoking adviser, 
and a subsequent visit to the local community phar-
macy. We streamlined this process so that individuals 
discussed NRT product choice with community phar-
macy staff, anticipating this would be more appealing 
and less burdensome based on our initial development 
work. In Scotland, community pharmacies remained 
open throughout the pandemic, offering a mobilised, 
accessible setting for intervention. However, the need for 
social distancing measures to reduce the transmission of 
COVID-19 often led to significant queuing outside phar-
macies, and whilst staff were generally very welcoming 
to participants, in several cases (including when tempo-
rary staff were brought in to cover staff sickness absence) 
they did not have enough knowledge about the study to 
support participants. These experiences, alongside the 
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preference for private consultation spaces to discuss 
home smoking with pharmacy staff, are similar to those 
described by some participants in our first develop-
ment study, conducted prior to the pandemic [26, 35]. 
We planned to conduct interviews with pharmacy staff 
to learn about their experiences of taking part, but were 
only able to conduct one interview across the eight par-
ticipating pharmacies because of competing demands on 
staff time. Further investigation into the challenges faced 
by community pharmacy staff in supporting this type of 
intervention would be valuable. Insights gathered could 
improve the intervention process, help to ensure that 
staff are sufficiently trained to engage effectively with 
participants, and identify any additional service develop-
ments required to equip community pharmacies to effec-
tively house this intervention. Alternatively, existing NHS 
cessation services could be utilised, given the potential 
for reduced smoking in the home to lead to quitting/
increased motivation to quit in some cases. NHS cessa-
tion service staff may be better placed than community 
pharmacy staff to support ongoing use of NRT through 
regular phone calls, which some participants in the cur-
rent study suggested would be helpful. The inclusion of 
regular phone calls in future study design could also help 
to identify solutions to challenges to creating a smoke-
free home including colder, wetter weather and perceived 
stigma associated with smoking in public, which are both 
documented in other studies [15].

Self-reported outcomes were often, but not always, 
consistent with PM2.5 readings obtained at baseline and 
follow-up. Whilst self-report data on smoking in the 
home provides useful information (see [36] for discus-
sion regarding the reasons to collect it), it is sometimes 
unreliable and/or systematically biased towards under-
reporting as a result of the influence of attitudes and 
social norms [28]. Even when individuals report home 
smoking rules and their associated smoking behaviours 
reliably, the research questions asked of them may not 
be sufficiently detailed to capture all scenarios which 
result in increased levels of exposure [36]. For example, 
one possible reason for discrepancies observed is smok-
ing by other adult household members in the home 
[27]. Seasonal effects caused by reduced indoor ventila-
tion during the winter months (i.e. keeping windows 
closed), increased burning of candles and/or an increase 
in wood and coal combustion for heating [37, 38] would 
also result in higher PM2.5 concentrations, which could 
be confused for SHS in interpretation of PM2.5 data [38]. 
If feedback on PM2.5 levels wrongly identifies non-SHS 
sources as being smoking activity this is likely to weaken 
the effectiveness of assessing smoke-free home interven-
tions and result in participants questioning the validity 
of the measurement method [38]. It has been suggested 
that the combination of a biological marker of SHS 

(salivary cotinine, child urine cotinine, hair nicotine) and 
an environmental measure (air quality measurement, air 
nicotine monitors) used in conjunction with self-report 
measures enhances the reliability of assessments of SHS 
exposure [39]. The inclusion of a biological marker such 
as child salivary cotinine would overcome potential 
confounding environmental factors like indoor air qual-
ity changes caused by sources other than smoking and 
should be included in future studies.

Our findings provide additional evidence regarding 
the acceptability/feasibility of use of NRT for temporary 
abstinence in the home, which is important given there 
is currently no recommended approach to tackle this 
health inequality [17]. We successfully engaged with sev-
eral participants who had smoked for between 30 and 55 
years, many of whom found the idea of quitting smoking 
particularly difficult, but were motivated to use NRT to 
change their daily home smoking routines. Conducting 
this research during the pandemic was challenging and a 
larger number of participants than we anticipated with-
drew or disengaged, often because of pandemic-related 
life events. The researcher who conducted most of the 
interviews was also known to participants during the 
study (e.g. they took informed consent and established 
product suitability), which may have introduced some 
bias.

Conclusion
Access to free NRT for temporary use indoors may sup-
port some people who smoke to reduce children’s expo-
sure to SHS in the home. Our findings confirm the need 
to modify the intervention to provide ongoing support 
for NRT use, easier access to NRT and assess NRT adher-
ence more robustly, before undertaking a large defini-
tive trial to assess the effectiveness of this approach. This 
work is now underway.

List of Abbreviations
SHS  Second–Hand Smoke
NRT  Nicotine Replacement Therapy
SIMD  Scottish Index of Multiple Deprivation

Acknowledgements
We would like to thank all participants and pharmacy staff who participated in 
this study for their time, input and valued insights.

Author contributions
R.H. and R.O. wrote the main manuscript text. All authors reviewed the 
manuscript.

Funding
This work was supported with funding from the Scottish Government.

Data Availability
The anonymised data underlying this article may be shared on reasonable 
request to the corresponding author following review.



Page 10 of 11Howell et al. BMC Public Health         (2023) 23:2545 

Declarations

Ethics approval and consent to participate
Ethical approval was granted by the University of Stirling’s NHS, Invasive 
or Clinical Research Ethics Panel (NICR 2021 0552 263). Research and 
Development approval was granted by NHS Lothian (project number 
2021/0014). The study methods were carried out in accordance with the 
relevant guidelines and regulations. Informed consent to participate in the 
study and take part in qualitative interviews was obtained for all individuals 
who took part.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Institute for Social Marketing and Health, Faculty of Health Sciences and 
Sport, University of Stirling, Stirling FK9 4LA, Scotland, UK
2NHS Lothian, Edinburgh EH1 3EG, Scotland, UK
3Usher Institute, University of Edinburgh, Edinburgh  
EH8 9AG, Scotland, UK

Received: 12 April 2023 / Accepted: 14 December 2023

References
1. Carreras G, Lugo A, Gallus S, et al. Burden of Disease attributable to 

second-hand smoke exposure: a systematic review. Prev Med (Baltim). 
2019;129:105833. https://doi.org/10.1016/J.YPMED.2019.105833.

2. US Department of Health and Human Services. The Health Consequences of 
Involuntary Exposure to Tobacco Smoke: A Report of the Surgeon General.; 2006.

3. Royal College of Physicians of London. Tobacco Advisory Group. Passive 
Smoking and Children: A Report; 2010.

4. Haardörfer R, Kreuter M, Berg CJ, et al. Cessation and reduction in Smoking 
behavior: impact of creating a smoke-free home on smokers. Health Educ 
Res. 2018;33(3):256–9. https://doi.org/10.1093/her/cyy014.

5. Vijayaraghavan M, Messer K, White MM, Pierce JP. The effectiveness of 
cigarette price and smoke-free homes on low-income smokers in the United 
States. Am J Public Health. 2013;103(12):2276–83. https://doi.org/10.2105/
AJPH.2013.301300.

6. Emory K, Saquib N, Gilpin EA, Pierce JP. The association between home 
Smoking restrictions and youth Smoking behaviour: a review. Tob Control. 
2010;19(6):495–506. https://doi.org/10.1136/tc.2010.035998.

7. Parks MJ, Kingsbury JH, Boyle RG, Evered S. Household implementation of 
smoke-free rules in Homes and cars: a focus on adolescent Smoking behavior 
and secondhand smoke exposure. Am J Heal Promot. 2019;33(1):70–8. 
https://doi.org/10.1177/0890117118776901.

8. Amos A. Children’s exposure to SHS in the home in Scotland- what do 
national surveys tell us? Published 2015. https://smokefreehomes.weebly.
com/uploads/4/6/8/1/46815415/amanda_sfhn_presentation.pdf.

9. Zhang X, Martinez-Donate AP, Kuo D, Jones NR, Palmersheim KA. Trends 
in home Smoking bans in the USA, 1995–2007: prevalence, discrepancies 
and disparities. Tob Control. 2012;21(3):330–6. https://doi.org/10.1136/
tc.2011.043802.

10. Pisinger C, Hammer-Helmich L, Andreasen AH, Jørgensen T, Glümer C. 
Social disparities in children’s exposure to second hand smoke at home: 
a repeated cross-sectional survey. Environ Heal. 2012;11(1):65. https://doi.
org/10.1186/1476-069X-11-65.

11. Kuntz B, Lampert T. Social disparities in parental Smoking and young 
children’s exposure to secondhand smoke at home: a time-trend analysis 
of repeated cross-sectional data from the German KiGGS study between 
2003–2006 and 2009–2012. BMC Public Health. 2016;16(1):485. https://doi.
org/10.1186/s12889-016-3175-x.

12. López M, Arechavala T, Continente X, Schiaffino A, Pérez-Ríos M, Fernández E. 
Social inequalities in secondhand smoke exposure in children in Spain. Tob 
Induc Dis. 2018;16(April). https://doi.org/10.18332/tid/85717.

13. Gartner CE, Hall WD. Is the socioeconomic gap in childhood exposure to 
secondhand smoke widening or narrowing? Tob Control. 2013;22(5):344–8. 
https://doi.org/10.1136/tobaccocontrol-2011-050297.

14. Saito J, Tabuchi T, Shibanuma A, Yasuoka J, Nakamura M, Jimba M. ‘Only 
Fathers Smoking’ Contributes the Most to Socioeconomic Inequalities: 
Changes in Socioeconomic Inequalities in Infants’ Exposure to Second Hand 
Smoke over Time in Japan. van Wouwe J, ed. PLoS One. 2015;10(10):e0139512. 
https://doi.org/10.1371/journal.pone.0139512.

15. Passey ME, Longman JM, Robinson J, Wiggers J, Jones LL. Smoke-free homes: 
what are the barriers, motivators and enablers? A qualitative systematic 
review and thematic synthesis. BMJ Open. 2016;6(3):e010260. https://doi.
org/10.1136/bmjopen-2015-010260.

16. Rowa-Dewar N, Amos A. Disadvantaged parents’ Engagement with a 
National Secondhand smoke in the Home Mass Media campaign: a 
qualitative study. Int J Environ Res Public Health. 2016;13(9):901. https://doi.
org/10.3390/ijerph13090901.

17. Behbod B, Sharma M, Baxi R, Roseby R, Webster P. Family and carer Smoking 
control programmes for reducing children’s exposure to environmental 
Tobacco smoke. Cochrane Database Syst Rev. 2018;2018(1). https://doi.
org/10.1002/14651858.CD001746.pub4.

18. Rosen L, Myers V, Winickoff J, Kott J. Effectiveness of interventions to 
reduce Tobacco smoke Pollution in homes: a systematic review and Meta-
analysis. Int J Environ Res Public Health. 2015;12(12):16043–59. https://doi.
org/10.3390/ijerph121215038.

19. Launder M. More children exposed to secondhand smoke during lockdown. 
Nurs Pract. Published online May 2020. https://www.nursinginpractice.com/
clinical/more-children-exposed-to-secondhand-smoke-during-lockdown/.

20. O’Donnell R, Semple S, Kroll T, Frazer K. Collaborators on behalf of the 
Smoke-free Homes Innovation Network (SHINE) co-investigators and col-
laborators. Smoke-free Homes Innovation Network (SHINE) Charter: Priorities 
for future collaboration. In: Tobacco Control; 2021. https://blogs.bmj.com/
tc/2021/08/04/smoke-free-homes-innovation-network-shine-charter-priori-
ties-for-future-collaboration/.

21. National Institute for Health and Care Excellence. Tobacco: treating depen-
dence. Quality Standard [QS207]; 2022. https://www.nice.org.uk/guidance/
qs207/chapter/Quality-statement-4-Harm-reduction-approach.

22. Health Scotland. A Guide to Smoking Cessation 2010. Addendum on Tobacco 
Harm Reduction.; 2014.

23. Cancer Intelligence Team Cancer Research UK. Smoking prevalence projec-
tions for England, Scotland, Wales and Northern Ireland, Based on Data to 
2018–19.; 2020. https://www.cancerresearchuk.org/sites/default/files/can-
cer_research_uk_smoking_prevalence_projections_february_2020_final.pdf.

24. Ratschen E, Thorley R, Jones L, et al. A randomised controlled trial of a 
complex intervention to reduce children’s exposure to secondhand smoke 
in the home. Tob Control. 2018;27(2):155–62. https://doi.org/10.1136/
tobaccocontrol-2016-053279.

25. Renwick C, Wu Q, Breton MO, et al. Cost-effectiveness of a complex interven-
tion to reduce children’s exposure to second-hand smoke in the home. BMC 
Public Health. 2018;18(1):1252. https://doi.org/10.1186/s12889-018-6140-z.

26. O’Donnell R, Lewis G, Lumsdaine C, et al. Supporting parents living in disad-
vantaged areas of Edinburgh to create a smoke-free home using nicotine 
replacement therapy (NRT): a two-phase qualitative study. Int J Environ Res 
Public Health. 2020;17(19). https://doi.org/10.3390/ijerph17197305.

27. O’Donnell R, Amos A, Turner SW, et al. They only smoke in the house when 
I’m not in’: understanding the limited effectiveness of a smoke-free homes 
intervention. J Public Health. 2021;43(3):647–54. https://doi.org/10.1093/
pubmed/fdaa042.

28. Semple S, Mueller W, Leyland AH, Gray L, Cherrie JW. Assessing prog-
ress in protecting non-smokers from secondhand smoke. Tob Control. 
2019;28(6):692–5. https://doi.org/10.1136/tobaccocontrol-2018-054599.

29. Scottish Government. Achieving Excellence in Pharmaceutical Care: A Strategy 
for Scotland; 2017.

30. Chambers SA, Dobbie F, Radley A, Rowa-Dewar N. Grandmothers’ care 
practices in areas of high deprivation of Scotland: the potential for health 
promotion. Health Promot Int. 2022;37(2). https://doi.org/10.1093/heapro/
daab104.

31. Spencer L, Ritchie J, O’Connor W, Morrell G, Ormston R. Analysis in practice. 
In: Ritchie J, Lewis J, McNaughton Nicholls C, Ormston R, editors. Qualitative 
research practice. London.: Sage; 2014. pp. 295–343.

32. Cheung YTD, Cheung Li WH, Wang MP, Lam TH. Delivery of a nicotine 
replacement therapy sample at Outdoor Smoking hotspots for promoting 

https://doi.org/10.1016/J.YPMED.2019.105833
https://doi.org/10.1093/her/cyy014
https://doi.org/10.2105/AJPH.2013.301300
https://doi.org/10.2105/AJPH.2013.301300
https://doi.org/10.1136/tc.2010.035998
https://doi.org/10.1177/0890117118776901
https://smokefreehomes.weebly.com/uploads/4/6/8/1/46815415/amanda_sfhn_presentation.pdf
https://smokefreehomes.weebly.com/uploads/4/6/8/1/46815415/amanda_sfhn_presentation.pdf
https://doi.org/10.1136/tc.2011.043802
https://doi.org/10.1136/tc.2011.043802
https://doi.org/10.1186/1476-069X-11-65
https://doi.org/10.1186/1476-069X-11-65
https://doi.org/10.1186/s12889-016-3175-x
https://doi.org/10.1186/s12889-016-3175-x
https://doi.org/10.18332/tid/85717
https://doi.org/10.1136/tobaccocontrol-2011-050297
https://doi.org/10.1371/journal.pone.0139512
https://doi.org/10.1136/bmjopen-2015-010260
https://doi.org/10.1136/bmjopen-2015-010260
https://doi.org/10.3390/ijerph13090901
https://doi.org/10.3390/ijerph13090901
https://doi.org/10.1002/14651858.CD001746.pub4
https://doi.org/10.1002/14651858.CD001746.pub4
https://doi.org/10.3390/ijerph121215038
https://doi.org/10.3390/ijerph121215038
https://www.nursinginpractice.com/clinical/more-children-exposed-to-secondhand-smoke-during-lockdown/
https://www.nursinginpractice.com/clinical/more-children-exposed-to-secondhand-smoke-during-lockdown/
https://blogs.bmj.com/tc/2021/08/04/smoke-free-homes-innovation-network-shine-charter-priorities-for-future-collaboration/
https://blogs.bmj.com/tc/2021/08/04/smoke-free-homes-innovation-network-shine-charter-priorities-for-future-collaboration/
https://blogs.bmj.com/tc/2021/08/04/smoke-free-homes-innovation-network-shine-charter-priorities-for-future-collaboration/
https://www.nice.org.uk/guidance/qs207/chapter/Quality-statement-4-Harm-reduction-approach
https://www.nice.org.uk/guidance/qs207/chapter/Quality-statement-4-Harm-reduction-approach
https://www.cancerresearchuk.org/sites/default/files/cancer_research_uk_smoking_prevalence_projections_february_2020_final.pdf
https://www.cancerresearchuk.org/sites/default/files/cancer_research_uk_smoking_prevalence_projections_february_2020_final.pdf
https://doi.org/10.1136/tobaccocontrol-2016-053279
https://doi.org/10.1136/tobaccocontrol-2016-053279
https://doi.org/10.1186/s12889-018-6140-z
https://doi.org/10.3390/ijerph17197305
https://doi.org/10.1093/pubmed/fdaa042
https://doi.org/10.1093/pubmed/fdaa042
https://doi.org/10.1136/tobaccocontrol-2018-054599
https://doi.org/10.1093/heapro/daab104
https://doi.org/10.1093/heapro/daab104


Page 11 of 11Howell et al. BMC Public Health         (2023) 23:2545 

quit attempts: a pilot randomized controlled trial. Nicotine Tob Res. 
2020;22(9):1468–75. https://doi.org/10.1093/ntr/ntz138.

33. Ahijevych K, Tepper BJ, Graham MC, Holloman C, Matcham WA. Relationships 
of PROP taste phenotype, taste receptor genotype, and oral nicotine replace-
ment use. Nicotine Tob Res. 2015;17(9):1149–55. https://doi.org/10.1093/ntr/
ntu281.

34. McRobbie H, Maniapoto M. Getting the most out of nicotine replacement 
therapy. Best Pract J. 2009;20. https://bpac.org.nz/bpj/2009/april/docs/
bpj20_nrt_pages_58-62.pdf.

35. Lewis G, Rowa-Dewar N, O’Donnell R. Stigma and smoking in the home: 
parents’ accounts of using nicotine replacement therapy to protect their chil-
dren from second-hand smoke. Int J Environ Res Public Health. 2020;17(12). 
https://doi.org/10.3390/ijerph17124345.

36. Bitan M, Steinberg DM, Wilson SR, et al. Association between objective 
measures and parent-reported measures of child Tobacco smoke exposure: 
a secondary data analysis of four trials. Tob Induc Dis. 2022;20(June):1–13. 
https://doi.org/10.18332/tid/150296.

37. Zhao N, Liu Y, Vanos JK, Cao G. Day-of-week and seasonal patterns of 
PM2.5 concentrations over the United States: time-series analyses using 
the prophet procedure. Atmos Environ. 2018;192:116–27. https://doi.
org/10.1016/j.atmosenv.2018.08.050.

38. Dobson R, Semple S. How do you know those particles are from cigarettes? 
An algorithm to help differentiate second-hand Tobacco smoke from 
background sources of household fine particulate matter. Environ Res. 
2018;166:344–7. https://doi.org/10.1016/j.envres.2018.06.019.

39. Okoli C. A comparison of survey measures and biomarkers of Second-
hand Tobacco smoke exposure among nonsmokers. Public Health Nurs. 
2016;33(1):82–9. https://doi.org/10.1111/phn.12207.

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

https://doi.org/10.1093/ntr/ntz138
https://doi.org/10.1093/ntr/ntu281
https://doi.org/10.1093/ntr/ntu281
https://bpac.org.nz/bpj/2009/april/docs/bpj20_nrt_pages_58-62.pdf
https://bpac.org.nz/bpj/2009/april/docs/bpj20_nrt_pages_58-62.pdf
https://doi.org/10.3390/ijerph17124345
https://doi.org/10.18332/tid/150296
https://doi.org/10.1016/j.atmosenv.2018.08.050
https://doi.org/10.1016/j.atmosenv.2018.08.050
https://doi.org/10.1016/j.envres.2018.06.019
https://doi.org/10.1111/phn.12207

	Use of nicotine replacement therapy to reduce children’s exposure to second-hand smoke in the home: a qualitative pilot study involving local community pharmacies
	Abstract
	Background
	Methods
	Recruitment
	In-home air quality measurements
	Qualitative interviews
	Qualitative analysis

	Results
	Accessing NRT through community pharmacies
	Use of NRT for temporary abstinence in the home
	Barriers to smoking only outdoors
	Cold/wet weather
	Stigma associated with Smoking in public


	Benefits of this approach
	Possible ways to refine the intervention
	Discussion
	Conclusion
	References


