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Evaluation of a Pharmacist-Linked Smoking Cessation Intervention for Adults

Experiencing Homelessness
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ABSTRACT

Background: Interventions are needed to increase access to tobacco treatment for people
experiencing homelessness. We developed a community pharmacist-linked cessation program for
adults experiencing homelessness that included one-time, pharmacist-delivered counseling and
furnishing nicotine replacement therapy (NRT) for 3 months. Methods: We conducted a single-arm,
uncontrolled trial of the pharmacist-linked intervention among adults experiencing homelessness
recruited from three homeless shelters in San Francisco, CA. We asked participants to complete
questionnaires at baseline and during 12 weekly follow-up visits. We obtained information on
cigarette consumption, use of NRT, and quit attempts at each visit, and reported cumulative
proportions during the study interval. We used Poisson regression and logistic regression, respectively,
to examine factors associated with weekly cigarette consumption and quit attempts. We conducted
in-depth interviews with residents to understand barriers to and facilitators of engagement. Results:
Among 51 participants, average daily cigarette consumption reduced 55% from 10 cigarettes per
day at baseline to 4.5 cigarettes at 13 wk follow-up, and 56.3% had CO-verified abstinence. Use of
medications in the past week was associated with a 29% reduction in weekly consumption (IRR
0.71, 95% Cl 0.67-0.74), and increased the odds of a quit attempt (adjusted odds ratio (AOR), 2.37,
95% Cl 1.13-4.99). While residents benefited from engaging in the pharmacist-linked program to
increase quit attempts, they felt that to sustain abstinence, longitudinal tobacco treatment was
needed. Conclusions: A pharmacist-linked smoking cessation program at transitional homeless
shelters can reduce structural barriers to cessation care and reduce tobacco use among people

KEYWORDS

Smoking cessation; populations
experiencing homelessness;
pharmacist-linked tobacco
treatment

experiencing homelessness.

Introduction

Tobacco use is responsible for approximately 480,000 deaths
yearly in the United States. Tobacco use is especially preva-
lent among people experiencing homelessness, at 70% to
80% versus 15% in the general population (Baggett et al,
2013). As a result, people experiencing homelessness have
high rates of smoking-attributed cancer, cardiovascular dis-
ease, and lung disease that contribute to morbidity and pre-
mature mortality (Fazel et al, 2014). Adults experiencing
homelessness die three to five times earlier than those who
are housed (Baggett et al., 2015). Tobacco cessation can pre-
vent or partially reverse smoking-related diseases. Over 60%
of people experiencing homelessness attempt to quit smok-
ing yearly, a rate similar to the general population (Brown
et al., 2022). However, they are less likely to quit successfully
(9% to 13% quit ratio vs. 61.7%) (Creamer et al., 2019;
Vijayaraghavan et al, 2013; 2016) and most quit attempts
are unassisted (Vijayaraghavan et al., 2016); highlighting the

need to increase access to treatment (Vijayaraghavan
et al., 2017).

Several controlled and uncontrolled studies have evalu-
ated the feasibility of providing guideline-recommended
smoking cessation pharmacotherapy and behavioral counsel-
ing to people experiencing homelessness (Baggett et al.,
2018; 2019; Burling et al, 2001; Dawkins et al, 2020;
NCT01932996, 2013; NCT2245308, 2019; Ojo-Fati et al,
2015; Okuyemi et al., 2006; 2013; Rash et al, 2018;
Vijayaraghavan et al, 2020). These trials have shown that
interventions for smoking cessation are feasible to imple-
ment and may be associated with quitting. A community-based
clinical trial for smoking cessation for people experiencing
homelessness, Power to Quit, showed that intervention par-
ticipants receiving the intervention of motivational inter-
viewing and nicotine replacement therapy (NRT) had slightly
higher, but non-significant rates of abstinence compared to
control participants who received a single session of motiva-
tional interviewing and NRT (9.3% vs. 5.6%) (Okuyemi
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et al.,, 2013). Other studies that included behavioral counsel-
ing and pharmacotherapy and contingent financial reinforce-
ment for cessation demonstrated higher abstinence rates
(22% at 4 wk follow-up and 48% at 8 wk follow-up) (Baggett
et al., 2018; Rash et al., 2018). However, these trials were not
integrated into homeless services, nor did they rely on phar-
macists to provide cessation services.

In 2019, we developed and evaluated a community-based,
pharmacist-linked intervention for smoking cessation for
people experiencing homelessness (Hartman-Filson et al,
2022). We conducted the study in phases, beginning by part-
nering with shelters to improve their capacity to offer cessa-
tion services through training their staff on how to provide
brief cessation counseling. We selected two sites to pilot a
smoking cessation program, where study investigators trained
in tobacco treatment provided in-depth training to staff at
those sites to serve as cessation champions and implemented
a cessation program for their residents. The cessation pro-
gram involved connecting residents by telephone to a com-
munity pharmacist who provided counseling, assessed
appropriateness for NRT and dosing, furnished NRT and
provided medication education. The NRT was delivered at no
cost to residents on-site at the shelters. We enrolled 52 resi-
dents in the first iteration of the program and followed them
weekly over the three months. Average daily cigarette con-
sumption reduced by 50%, from 10 to 5 cigarettes per day,
and quitting behaviors increased by 37%, with 70% attempt-
ing to quit at least once during the study, and 84% using
pharmacotherapy for cessation.

In this study, we evaluated the second iteration of this
ongoing community-based pharmacist-linked smoking cessa-
tion program in reducing tobacco use among people experi-
encing homelessness. We expanded our previous work by (a)
adding a third site, an emergency homeless shelter that
served people with criminal legal system involvement, and
(b) conducting qualitative in-depth interviews with pharma-
cists, residents, and staff at shelters to identify barriers to
and facilitators of engaging in the pharmacist-linked smok-
ing cessation program.

Methods
Study design

We conducted a single-arm, community-based, uncontrolled
trial of a community pharmacist-linked intervention to
increase access to smoking cessation services among people
experiencing homelessness between August 2021 and August
2022 (Figure 1). The intervention took place in 3 shelters in
San Francisco, CA. From March 2022 to April 2022, we also
conducted in-depth semi-structured interviews with phar-
macists, residents, and staff at shelters to understand barri-
ers to and facilitators of providing services and engaging in
the cessation program.

Setting and participants

We followed the same procedures documented in previous
research (Hartman-Filson et al., 2022). We implemented the

intervention in three sites: two offered transitional shelter
and services, and one offered emergency shelter and ser-
vices. Participants were eligible for the study if they met the
following criteria: 1) at least 18years old, 2) resident at one
of the sites, 3) currently smoking at least 5 cigarettes per day
biochemically verified using expired carbon monoxide (CO,
> 5 parts per million), 4) interested in quitting within the
next month, and 5) willing to use medications for smoking
cessation.

At enrollment, study staff facilitated a telephone conver-
sation between the participants and a pharmacist where the
pharmacist assessed appropriateness for NRT, selected the
NRT treatment (which could include combination NRT
therapy), the NRT dose, and provided one-on-one counsel-
ing on NRT and smoking cessation; a courier then delivered
the NRT medications free of charge to participants at the
shelter. Participants had Medi-Cal coverage for these medi-
cations with zero copay. Enrolled participants in the cessa-
tion program completed a baseline questionnaire and 12
weekly follow-up questionnaires to assess abstinence.
Participants received a $15 gift card for completing the base-
line questionnaire, a $5 gift card for each weekly follow-up
questionnaire, and a $20 gift card for the final follow-up at
3-months.

For the in-depth interviews, we recruited resident and
shelter staff participants at two study sites where participants
had either completed the program or were nearing the end
of their participation. We began implementation of the ces-
sation program at the third site at the same time as this
qualitative sub-study; therefore, we were unable to recruit
participants from this site because participants were in the
early phase of the study. We also enrolled a pharmacist from
the community pharmacy. Participants were informed about
the study and those interested were consented to participate
in the qualitative sub-study. Study staff (AN, JVC, GD) con-
ducted interviews on site in a private room. Interviews lasted
between 30 and 60min and were recorded using a digital
voice recorder and transcribed verbatim by a professional
transcriptionist. Participants received a $25 gift card for
completing the interviews. The UCSF Institutional Review
Board approved all study procedures (#20-29865).

Theoretical framework

We used the Precede-Proceed framework to identify predis-
posing, reinforcing, and enabling factors related to imple-
menting an ongoing cessation program in a community
setting (Green & Kreuter, 2005). This framework may help
identify factors needed to longitudinally sustain such a pro-
gram in a population with limited access to services. We
categorized predisposing factors as knowledge and beliefs
and attitudes toward smoking cessation. Enabling factors
were resources to engage in smoking cessation, the physical
and social environment at shelters, and skill-building to
engage in smoking cessation. Reinforcing factors were sup-
porting factors (e.g. reminders) that facilitated smoking ces-
sation. We used this framework to evaluate how well the
ongoing smoking cessation program met the needs of resi-
dents to engage in cessation behaviors.



Quantitative data Collection

Study staff administered a questionnaire to resident partici-
pants at baseline and during 12 weekly follow-up visits.

Baseline measures

Participants reported whether they were daily or non-daily
smokers, the number of days they smoked cigarettes in the
past 7days, and the number of cigarettes smoked on smok-
ing days. We used these measures to calculate average daily
cigarette consumption. We asked participants to report the
time it took to smoke their first cigarette after waking
(within 5min, 6-30min, 31-60min, or after 60min), their
intention to quit smoking (“never expect to quit’, “may quit”,
“will quit in the next 6 months’, or “will quit in the next
month”), and whether they made a quit attempt for 1day or
longer in the past year. Participants reported their age, gen-
der (female, male, or transgender), race/ethnicity (American
Indian/Alaska Native, Asian, Native Hawaiian/Pacific
Islander, Black/African American, Hispanic/Latinx, White,
other/more than one race), and length of stay at the shelter.
Participants reported whether they had experienced home-
lessness continuously in the past year, or if they had four or
more episodes of homelessness in the past 3years, which
constitute the criteria for chronic homelessness.

Follow-up measures

At each of the 12 weekly follow-up visits, we asked partici-
pants about any quit attempts in the past week and methods
they had used to quit smoking. Among those who received
NRT, we asked whether they had used it, and if so, the NRT
formulation(s) they had used (patch, gum, lozenge, oral
inhaler, and nasal spray), and how many days they had used
it in the past week. If they had not used medications every
day, participants were asked to explain their reasons for not
doing so. Participants also provided an expired CO sample
at baseline and all follow-up visits, which we used to assess
abstinence (defined as < 5 parts per million) (Benowitz
et al., 2020).

Qualitative data Collection

We mapped responses to interview questions to the three
constructs of the Precede-Proceed framework—predisposing,
enabling, and reinforcing. We asked resident participants to
describe their knowledge on tobacco use, beliefs and atti-
tudes toward tobacco cessation, and factors that influenced
their motivation to quit. We asked them to describe their
experiences with engaging in the pharmacist-linked smoking
cessation program, focusing on implementation factors such
as the time it took to receive these services. We asked shel-
ter staff to describe their experiences engaging with resi-
dents around tobacco cessation, and whether they experienced
challenges. We asked the pharmacist participant to describe
their prior training in providing cessation counseling and
their experiences with engaging with the program.
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Statistical analysis

We described sample characteristics and tobacco use at base-
line using proportions for categorical variables and median
(interquartile range [IQR]) for continuous variables. We esti-
mated cumulative proportions of quit attempts, use of NRT,
type(s) of NRT used, median number of days used, and rea-
sons for not using. We used mixed effects Poisson and logistic
regression models, accounting for repeated measures within
participants to examine factors associated with weekly cigarette
consumption (N=365 observations) and CO-verified point
prevalence abstinence (N=385 observations), respectively. We
adjusted for age, gender, and baseline time to first cigarette
after waking as fixed effects in the model, and cigarette con-
sumption, encounters with shelter staff on smoking, and use of
NRT in the past week as random effects. Intra-subject correla-
tion of repeated observations was accommodated using a ran-
dom intercept for each subject. Statistical analysis results are
described using predicted counts and probabilities for inter-
pretability. We conducted quantitative analyses in Stata 16.

Qualitative data analysis

The audio recorded in-depth, semi-structured interviews were
transcribed verbatim by a contracted professional transcription
service, and transcribed texts were redacted of any personal
identification data. We used Atlas.ti.8 qualitative data analysis
software to facilitate efficient coding, and analyzed transcripts
using content analysis (Hsieh & Shannon, 2005). AN, JVC, and
GD coded the transcripts, and the team met frequently during
the coding process with the PI (MV) to refine the codebook
and resolve disagreements in assignment of codes or their
description. To identify themes, we refined and reduced the
number of overall codes by grouping them into a short list
mapped to the precede-proceed framework. Exemplar quota-
tions were selected to reflect each theme.

Results
Sample characteristics and tobacco use behaviors

Of the 51 participants, 33 (64.7%) attended all 13 study visits.
On average, participants attended 7 study visits. Of the 51 par-
ticipants, median age was 46.5years (IQR 41.2-57.1), 62.8% were
male (62.8%), 33.3% identified as Black/African American, and
13.7% identified as Hispanic/Latinx (Table 1). Most participants
(78.4%) reported they had experienced chronic homelessness.

At baseline, all participants reported smoking daily and
the median number of cigarettes smoked was 8.5 (IQR 8,
Table 1). Most participants smoked within 30 min of waking.
More than half the participants (66.7%) reported making a
quit attempt in the past year, and some of the attempts were
unassisted (41.2%).

Weekly consumption, quit attempts, and medication use

During the study, average daily cigarette consumption
reduced 55% from 10 cigarettes per day at baseline to 4.5
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Enrollment
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Figure 1. Consort diagram for the study.

Table 1. Sample and tobacco use characteristics at baseline (N=51). 12
Age (Median, interquartile range [IQR]) 46.5 (41.2-57.1) 0
Gender (N, %) E
Male 32 (62.8) ) .
Female 17 (33.3) 2
Transgender 2 (4) g
Race/Ethnicity (N, %)a 2 6
White 20 (39.2) by
Black/African American 17 (33.3) 5 4
Hispanic/Latinx 7 (13.7) E
American Indian/Alaska Native 1(1.9 ;D 2
Native Hawaiian/Pacific Islander 1(1.9) g
Other/More than one race 4 (7.84) z 0
Chronic homelessnessb 40 (78.4) 1 2 3 4 5 6 7 8 9 10 11 12 13
Length of stay at the shelter in days (Median, 60 (172) Week
IQR)
Tobacco and nicotine product use Figure 2. Average daily cigarette consumption during the study.
Cigarettes smoked per day (Median, IQR) 8.5 (8.0)
Daily use (N, %) 51 (100.0)
Time to first cigarette upon waking (N, %) 60
Within the first 5minutes 16 (31.4)
6-30 minutes 23 (45.1) 50
31-60 minutes 10 (19.6) 3
More than 60 minutes 2 (3.9) i 40
Intention to quit smoking (N, %) g
Never expect to quit 1(1.9) ::, 30
May quit 10 (19.6) 5
Will quit in the next 6 months 22 (43.1) ’§ 20
Will quit in the next month 18 (35.3) g
Past year quit attempt (N, %) 34 (66.7) % 10
30ne participant did not report their race/ethnicity. &
bContinuously homeless in the past year or 3 or more episodes of homelessness 0
in the past 4yea|’5. 1 2 3 4 5 6 7 8 9 10 11 12 13
Week

cigarettes at 13 wk follow-up (Figure 2). CO-verified
abstinence increased from 13% at week 2 to 30.3% at
week 13 (Figure 3). During the study, 56.3% had
CO-verified abstinence, whereas 72.9% self-reported a
quit attempt. On average, 64.5% reported using cessation
medications during the study, and the median number of
days per week that participants used medications was 4
(IQR 5). The most used medications were the patch
(45.8%), gum (33.3%), lozenge (10.4%), and varenicline

Figure 3. Average weekly CO-verified quit attempts during the study.

(2.1%). The most common reasons for not using medica-
tions were bad taste (18.8%), side effects (10.4%), delays
with obtaining medications from the pharmacy (31.3%),
theft of medications (8.3%), and participant perception
that they were not working (8.3%). Over the study dura-
tion, 31.3% had encounters with shelter staff regarding
smoking cessation.



Factors associated with weekly consumption and quit
attempts

In adjusted Poisson regression, having an encounter with
shelter staff was associated with higher weekly consumption
(Incidence rate ratio [IRR] 1.43, 95% CI 1.32-1.54), whereas
using smoking cessation medications in the past week was
associated with a 29% reduction in weekly consumption
(IRR 0.71, 95% CI 0.67-0.74, Table 2). The adjusted weekly
consumption for those who had encounters with staff was
48 cigarettes weekly (95% CI 38.9-58.3), and for those who
did not have encounters with staff was 34 cigarettes weekly
(95% CI 27.6-40.4). The adjusted weekly consumption for
those who used medications in the past week was 28 ciga-
rettes (95% CI 22.7-33.2), and for those who did not use
medications, 39 cigarettes (95% CI 32.1-46.7).

In adjusted logistic regression, using medications in the
past week increased the odds of a quit attempt 2.37-fold
compared to not using any medications (Adjusted odds ratio
(AOR), 2.37, 95% CI 1.13-4.99), whereas encounters with
staff was not associated with CO-verified point prevalence
abstinence in the past week. The adjusted CO-verified absti-
nence was 31.5% (95% CI 0.22-0.41) among those who used
medications compared to 20% (95% CI 0.13-0.27) among
those who did not use medications.

Qualitative results

We conducted 12 in-depth interviews: nine with residents,
two with shelter staff, and one with a pharmacist (Table 3).

Predisposing factors

Knowledge about tobacco use and previous experiences with
cessation. Participants were interested in smoking cessation,
and many had attempted to quit prior to enrollment in the
cessation program. Most of those quit attempts were
unassisted or forced due to incarceration or pregnancy and
resulted in relapse to smoking. However, some of the
participants had used NRT for a short period of time and
reported bad taste, side effects such as nightmares and
dizziness, and lack of efficacy as reasons for not using them
as long-term cessation aids. A few participants acknowledged
that while they had access to pharmacotherapy, they had
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used medications incorrectly or the dosages were inadequate
to meet their needs.

Beliefs & attitudes toward tobacco cessation. Participants
acknowledged that tobacco cessation was challenging without
support to quit. Three participants expressed a need for peer
support, whereas others expressed a preference for a
structured program with regular check-ins from shelter staff
to support the quitting process. Some participants described
challenges with tobacco cessation in an environment where
tobacco use was normalized.

Enabling factors

Resources to engage in smoking cessation. Most participants
reported that the smoking cessation program was a beneficial
resource as it increased motivation to quit and provided
tools to stop smoking. One of the participants had found a
renewed interest in smoking cessation after having gone
through the program in its previous iteration. Many
participants enrolled in the program because it provided
incentives for participation, reporting that access to additional
money was an important motivator for quitting as it allowed
them to meet basic needs. A staff participant engaged in the
program to stop smoking and encouraged residents to
participate in the cessation program. After participating in
the program, the staff member vouched for its benefits,
which included smoking cessation and receiving financial
incentives to quit.

Participants reported that they benefited from the con-
nection to a pharmacist, but almost all participants described
barriers to telephonically engaging with pharmacists. One
participant reported that they appreciated having access to
NRT, but they had not been educated about the different
forms of NRT and their side effects. A few participants felt
that a one-time, brief interaction with the pharmacist was
limiting as they were unable to forge a personal connection
with the pharmacist. One participant admitted to adjusting
their ~medications in ways that may have been
counter-productive (e.g. cutting a nicotine patch in half).
One of the participants had experienced delays in receiving
his nicotine gum and switched to vaping nicotine-containing
e-cigarettes to avoid withdrawal symptoms. Participants
described other barriers, including challenges connecting

Table 2. Poisson and logistic regression models of factors associated with weekly cigarette consumption and quit attempts, respectively (N=51).

Weekly consumption

Incidence rate ratio (95% Confidence Interval)

Quit attempts in the past week
Adjusted odds ratio (95% Confidence Interval)

Week 0.97 (0.96-0.97)***
Age 0.99 (0.97-1.00)
Gender (Ref. Female)

Male 0.81 (0.57-1.15)

Baseline consumption 1.01 (1.01-1.02)***
Baseline time to first cigarette
after waking (Ref. within

5minutes of waking)
6 minutes to > 1hour
Encounters with staff on
smoking

Medication use in the past week

0.98 (0.81-1.19)
1.43 (1.32-1.54)***

0.71 (0.67-0.74)***

1.17 (1.07-1.28)***
1.02 (0.96-1.07)

1.89 (0.56-6.37)
0.98 (0.96-1.00)*

1.15 (0.60-2.21)
0.61 (0.18-2.06)

237 (1.13-4.99)%

***p<0.001, *p<0.05.



6 (&) G.DELOSREYESETAL.

Table 3. Quotes illustrative of themes and sub-themes.

Themes

Subthemes

Quotations

Predisposing Factors

Enabling Factors

Reinforcing Factors

Knowledge about tobacco use and
previous experiences with cessation

Beliefs and attitudes toward tobacco
cessation

Resources to engage in smoking
cessation

Social and physical environment

Skills to engage in smoking cessation

Reminders

Reinforcement

Social Support

“So a lot of times when you're out here [shelter] you don't think about the little things like,
you think about not having a place to live but you don't really think about how smoking
is slowly killing you!" — 52-year-old Black male, resident

“| stopped when | was pregnant, that was no problem, but after | had the baby, that’s when
| started again, | guess because of the stress. And then when | got incarcerated, |
stopped.” — 56-year-old Native Hawaiian/Pacific Islander female, resident

“Yeah, not very successful at all. | smoked on the patch the first time | tried it and then
they said to make a plan and do all of that, | made it like four days and then | was
bawling like a baby so |, it was like go get cigarettes.” — 54-year-old White female,
resident

“And also because like, because I've been smoking like for years, and | know people that
have like, like my auntie’s boyfriend, and she passed away, he had a couple of heart
attacks, and this other guy that wound up in a coma from smoking. | definitely want to
stop.” — 43-year-old Hispanic/Latino male, resident

“l heard guests at my program actually going to [the cessation program] and | actually seen
people stop using drugs from, throughout your program from trying to quit using drugs
and smoking cigarettes. But it was also, it was just a positive vibe and also getting other
people involved.” — 27-year-old Black male, resident

“That's why | had asked [the pharmacist] if | can probably get a higher dosage [of the
patch]. The pharmacist said that wouldn’t be good because of, you know, it's my first
time and it might not be, you know, they don't recommend it. So then | just stopped
using the patch.” — 56-year-old Native Hawaiian/Pacific Islander female, resident

“When the medicine took kind of long to come, the chewing gum to stop me from
smoking, which | translated to not smoking cigarettes to vaping. So now | vape, which |
feel like is a better transition for me. So | feel like if | could stop smoking cigarettes |
could stop vaping.” — 27-year-old non-Hispanic black male, resident

“I would say probably the biggest opportunity for change would be to find a way to make
this slightly more scheduled. You know, with, the way that our phone system works, it is
a bit like roulette, you could get anything, it could be a patient consult, it could be a
doctor calling in a verbal, it could be a drug manufacturer calling back about a question
that we had, and you have to be able to, you know, address any of those needs. And for
something like this that requires a little bit more focus and a very specific standard
[pharmacy] workflow, if we had a way to schedule these interactions a little bit more
without them feeling, not necessarily as random.” — 31-year-old White male, pharmacist

“If | was going to try to quit smoking, | wouldn’t be someplace where my choices are
limited here and a lot of people smoke so there’s, constantly you smell tobacco, if you're
a person trying to stop using drugs you're not going to leave them in a drug infested
environment. Same thing | think with cigarette supplies, | would kind of remove myself,
if you're going through it you're trying to walk a line and then you start smelling
cigarettes and whatnot the craving comes back, all those little things kind of trigger you."
— 52-year-old Black male, resident

“No, what |, what | did is | just, | was, it took me a while to change my routine and then,
so what | did is just little challenges to, okay, wait a half hour, right, and | then wait an
hour and, you know, and | just, and it’s, then that just became part of my routine”

— 58-year-old White male, resident

“Even if it was just a brief check-in maybe two or three times a week, because it's a
constant thing and people need to check in and be able to say, hey, I'm having trouble
with this or somewhere where people can offer ideas, well, hey, I've been doing this and
this works for me, or just to communicate more, | think that would be good” — 52-year-
old Black male, resident

“I didn’t see any need for improvement other than maybe a continued support like maybe
once a month or once a week, | did not feel like | had done as good as | want to do,
and so if it were more regulated or if it were more often, maybe it was fully a year, |
don’t know how you guys can do it or what the budget allows for or whatever it is, but
| believe that if it was a continued thing that it would probably take off more effectively.”
— 54-year-old White female, resident

“I'm not drinking and I'm not using very much, but | still do on occasions, consequences
never change my behavior, it's rewards. And I'm joking, | said five dollars goes a long
way around here, but, but little, little rewards, whether it’s daily or weekly, and not
necessarily monetary” — 58-year-old White male, resident

“I think the more interaction we have as a whole the more successful the program will be
all the way around, not just with the, the alternatives or the subgroups, or whatever you
want to call it, | just think that it would build a tighter knit community and basically
make it easier for each party to respect each other, you know.” — 54-year-old White
female, resident

with the pharmacist by phone (e.g. long wait-times to con-
nect a call or and not being able to contact the pharmacist
at a time when they had access to a telephone).

From the pharmacist’s perspective, the barriers to pro-
viding cessation care to residents at shelters ranged from
the timing of the interaction to their availability for

providing counseling. Despite leadership support there were
logistical barriers that impeded implementation of the pro-
gram. Scheduling the telephone counseling, rather than
having ad hoc counseling sessions, or offering a window of
time when pharmacists could be available was proposed as
a strategy to mitigate some of the barriers. However, the



unpredictability of residents’ schedules made these options
less feasible.

Social and physical environment. One staff participant
estimated that 95% of residents at their site used tobacco.
Resident participants indicated that it was difficult to quit
smoking in an environment where everyone else smoked,
and that having their own housing would facilitate smoking
cessation. Nonetheless, participants endorsed the smoking
cessation program at their sites, and believed the support
offered by the program helped address the negative effects of
living in an environment where smoking was pervasive. The
program motivated a group of people to enroll who had
previously not considered quitting and created a positive
environment supportive of tobacco cessation.

Skills to engage in smoking cessation. Participants described
several methods that increased their self-efficacy for tobacco
cessation including smoking fewer cigarettes per day and
using the method of cutting down to quit. Some participants
delayed their first cigarette of the day. One participant
consciously stopped using tobacco and alcohol to cut down
on tobacco use even though they did not intend to quit
completely.

Reinforcing factors

Reminders. Participants believed that frequent and regular
check-ins to facilitate adherence and improve accountability
regarding smoking cessation would be beneficial. A shelter
staff participant also supported this idea and suggested that
study staff spend time on site more frequently to support
residents and facilitate contact with the pharmacist. Participants
reported that they would have benefited from more contact
with shelter staff. Shelter staff encouraged residents to engage
in smoking cessation. but they did not provide one-on-one
counseling. One participant felt that a one-on-one interaction
with shelter staff would help build a tight-knit community
where people are supportive of each other; however, this was
dependent on the kind of relationship they had with shelter
staff and their capacity to provide counseling.

Reinforcements. A few participants reported that having the
smoking cessation program as a year-long resource would be
beneficial as they felt they needed resources for a longer
period to prevent relapse to smoking. Another participant
stated a need for a “plan B” that would offer other ways to
engage in smoking cessation if the existing strategies available
through the program did not work. Participants offered
ideas for other reinforcing factors including a log sheet, tip
sheet, a treatment plan and having measurable and tangible
goals. Participants believed that financial incentives and
rewards were integral components of the program as they
not only helped in quitting smoking but also helped
participants meet their needs. Participants offered ideas that
could support smoking cessation on-site including stop-
smoking kits that included mints, cinnamon sticks, exercise,
or visits by providers or nurses to address medical needs.
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Social support. Participants expressed a desire for on-site,
ongoing social and peer support that would provide
encouragement, hold them accountable, and increase their
efficacy for behavior change. These groups would cut-across
health behaviors and support not only smoking cessation
efforts but also other health behaviors, while building
camaraderie and social support among residents. Some
participants formed their own ad-hoc support groups to
motivate each other and to support each other when cravings
were difficult to manage and expressed a desire for a
“hotline” to get additional support when study staff were not
present on-site. Shelter staff recommended implementing
additional on-site activities to minimize boredom, which was
one of the triggers for tobacco use.

Discussion

In this study of a pharmacist-linked program for people
experiencing homelessness with weekly follow-ups and par-
ticipation incentives, we found that engagement in the
3-month program was associated with smoking reduction
and cessation attempts. Average daily consumption reduced
55%, and 56.3% of participants had at least one CO-verified
abstinence assessment during the study period. Consistent
with findings from our previous research, (Hartman-Filson
et al., 2022) use of NRT was associated with reduction in
cigarette consumption and an increase in quit attempts. The
findings suggest that pharmacist-linked smoking cessation
program at transitional homeless shelters could reduce struc-
tural barriers to cessation care and reduce tobacco use
among people experiencing homelessness.

In the US, 17 states have regulations that allow phar-
macists to prescribe tobacco cessation medications (and
provide medication counseling) as an independent pre-
scriptive authority. Seven out of the 14 states allow phar-
macists to prescribe all FDA-approved medications for
cessation; the remaining 10 states, including California,
allow pharmacists to prescribe only NRT (Barclays
Official California Code of Regulations, 2022). Most
states have a statewide protocol that guides medication
therapy and counseling requirements. Pharmacist-delivered
behavioral interventions have included face-to-face or
telephone encounters that are brief or intensive (i.e. mul-
tiple, longer duration sessions) (Carson-Chahhoud et al,,
2019). A recent meta-analysis of six pharmacy-based
intervention studies showed increased tobacco abstinence
at 6 months for more intensive interventions compared to
less intensive interventions (Carson-Chahhoud et al,
2019). However, the quality of evidence was deemed to
be low due to risk of bias and imprecise estimates—few
people were successful at quitting tobacco use. Despite
these limitations, the findings highlighted the potential of
pharmacist-delivered smoking cessation care, which
remains an under-utilized resource for smoking cessation
among populations disproportionately impacted by
tobacco use. These findings also lend support to previous
calls for action to increase the role of pharmacists in
providing cessation care (Hudmon et al., 2006).
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Our study used a one-time, brief intervention model where
pharmacists provided one-on-one telephone counseling for
5-10min and prescribed, in most cases, combination NRT. The
precede-proceed implementation framework demonstrated that
residents were knowledgeable about tobacco use and cessation
and had tried to quit in the past, either through forced quit
attempts or with cessation aids. While most participants indicated
that interaction with pharmacists was beneficial, there were chal-
lenges to implementing the program in a way that optimally con-
nected the pharmacist with the participant when each were
available. Findings from our study suggest that to sustain a com-
munity pharmacist-based intervention model, an appointment-
based model would likely be more effective to accommodate lon-
gitudinal telephone coaching interactions to support tobacco ces-
sation among people experiencing homelessness.

Most participants reported that a longitudinal program
with ongoing pharmacist support would improve tobacco
cessation and prevent relapse to tobacco use. The nature of
tobacco use and cessation, which typically involves multiple
quit attempts and relapses prior to quitting completely, led
the US Public Health Service to designate tobacco depen-
dence as a chronic disease (Fiore et al., 2000; Joseph et al.,
2011). A longitudinal approach to providing cessation care
would provide continuity of care, self-management tips, rec-
ommendations to increase self-efficacy, and recognize that
tobacco reduction may be an intermediate goal prior to
quitting (Hyland et al.,, 2005). Through this chronic disease
approach, community pharmacists can interface with indi-
viduals along the continuum of quitting and provide oppor-
tunities to engage in long-term cessation behaviors. To
sustain such a model, pharmacists who can prescribe smok-
ing cessation medications should be more easily identified in
a particular community or county; efforts for creation of
registries of pharmacists engaged in prescribing of medica-
tions and services have been suggested (Quit Smoking
Pharmacies, 2022). Additionally, payment for the smoking
cessation service will need to be more readily provided by
health insurance (e.g. Medicaid and Medicare) to see
increased adoption by community pharmacies.

Our community pharmacist-linked cessation program has
involved capacity building, where shelter staff are trained as
tobacco cessation champions at their sites. The tobacco cessation
champions acted as liaisons between study staff, participants,
and pharmacists, and provided support to reinforce cessation
behaviors. We did not require a pre-defined number of interac-
tions between shelter staff and residents and encouraged inter-
actions as they would take place in real time. While there was
no association between encounters with shelter staff and tobacco
cessation behaviors in this study, in a previous year of data col-
lection (Hartman-Filson et al, 2022), encounters with shelter
staff around tobacco use were associated with reduction in
tobacco use and increased quit attempts. Due to deployment of
shelter staff to COVID-19 related responsibilities, we were
unable to train as many shelter staff as tobacco cessation cham-
pions as we did in the previous year. This may have explained
the lack of association, as there were fewer interactions between
participants and shelter staff as a result. Paradoxically, we found
that residents who had encounters with shelter staff smoked
more cigarettes per week than those who had no encounters.

These findings may be more reflective of the heavier smoking
residents that shelter staff interacted with than the quality of the
interaction. Despite this limitation, there is a potential role for
shelter staff to create an environment in shelters that is condu-
cive to cessation. One suggestion for future iterations of the pro-
gram may be to require interactions between staff and residents
at a pre-defined frequency, and to track the number and quality
of those interactions.

Our follow-up rates were lower than in the previous itera-
tion of this study, in large part, due to the inclusion of an
emergency shelter that had high losses to follow-up. We
assumed that missed visits indicated current smoking, and
therefore estimates of quit attempts are likely to be biased
toward the null. Despite this assumption, we observed an asso-
ciation with quit attempts and use of medications. People who
stay in emergency shelters face multiple competing demands,
and obtaining housing is the primary goal. In the face of those
competing priorities, engaging in tobacco cessation becomes
less of a priority. Transitional shelters that offer a longer length
of stay and a more supportive environment for health behavior
change may be a more appropriate venue for tobacco cessation
interventions (Arangua et al., 2007). Finally, the study was con-
ducted in a single city with a large population of adults expe-
riencing homelessness and may not be generalizable to other
locales with different homeless and pharmacy services.

Conclusions

Despite these limitations, findings from our study highlight
the potential benefit of co-locating pharmacist-linked inter-
ventions for tobacco use in transitional shelters for people
experiencing homelessness. Community pharmacist-linked
interventions that offer a longitudinal tobacco treatment
including use of carbon monoxide monitoring to assess use,
peer or shelter-staff based social support, and repeated inter-
actions with pharmacists have the potential to reduce tobacco
use among people experiencing homelessness. The success of
such a program will depend on building strong partnerships
between homeless services sites and community pharmacists
to reduce barriers to access to cessation care for people
experiencing homelessness.
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