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Abstract 

Introduction: Individuals with opioid use disorder (OUD) who smoke cigarettes have high tobacco-related comor-
bidities, lack of access to tobacco treatment, lack of inclusion in smoking cessation trials, and remain understudied 
in the mobile health field. The purpose of this study was to understand patients’ with OUD perceptions of 1) text 
message programs to promote smoking cessation, 2) content and features to include in such a program, and 3) how 
message content should be framed.

Methods: From December 2018 to February 2019, we recruited 20 hospitalized individuals with a concurrent 
diagnosis of OUD and tobacco dependence at Boston Medical Center (BMC), the largest safety-net hospital in New 
England. We surveyed participants’ cell phone use, their interest in a text message program to promote smoking ces-
sation, and their reactions to and ratings of a series of 26 prototype texts. We then conducted open-ended interviews 
to elicit content and suggestions on how text message interventions can improve motivation to increase smoking 
cessation among individuals with OUD. The interviews also included open-ended inquiries exploring message ratings 
and message content, inquiries about preferences for message duration, frequency, and personalization.

Results: Quantitative analysis of questionnaire data indicated that the majority of participants owned a cell phone 
(95%, 19/20). Most participants (60%, 12/20) reported that they would be interested or very interested in receiving 
text messages about smoking cessation. Text messages about the health benefits of quitting were rated the highest 
among various categories of text messages. Qualitative analysis showed that almost every participant felt that text 
messages would help motivate smoking cessation given the support it would provide.

Conclusions: This study demonstrates that individuals with OUD who smoke cigarettes perceive that a text message 
program designed to promote smoking cessation would motivate and support smoking cessation efforts. Our find-
ings demonstrate that such a program is feasible as participants own cell phones, frequently send and receive text 
messages, and have unlimited text message plans. Findings from this study provide valuable insight into content and 
features to include when developing text message programs to address barriers to smoking cessation in individuals 
who have OUD and smoke cigarettes.

Keywords: Tobacco dependence treatment, Tobacco use disorder/ therapy, Opioid use disorder, Mobile health 
interventions, Text messaging, Substance-related disorders, Social determinants of health
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Background
Despite declining rates of smoking nationwide, tobacco 
use rates among patients with opioid use disorder 
(OUD) continue to rise [1]. Patients with OUD are two 
to four times more likely to smoke cigarettes than the 
general population. The prevalence of smoking ciga-
rettes among individuals with OUD has been found 
to be as high as 95% in patients not on opioid agonist 
therapy (OAT) and 84% in patients treated with OAT 
(e.g., methadone) [2, 3]. Not only do those with OUD 
smoke more heavily, they also have a higher level of 
nicotine dependence than those without OUD [4].

While some may be hesitant to recommend tobacco 
cessation in patients with OUD because it is perceived 
as too difficult [5], tobacco cessation could have a 
beneficial effect on cessation of opioid use, given the 
overlapping physiological pathways involved in both 
nicotine and opioid use [6–8]. Surveys of individuals 
in treatment programs have demonstrated that many 
are interested in quitting their tobacco use [5]. How-
ever, little is known about the types of intervention 
approaches that would match this population’s needs 
and preferences, particularly given the many barriers 
to connecting these individuals with treatment, includ-
ing limited social support, unmet social determinant of 
health (SDOH) needs, and negative patient experiences 
with the healthcare system [9, 10].

The efficacy of text message interventions for smok-
ing abstinence is well established. Given the near-
universal use of cell phones across all ethnic, income, 
and educational levels in the United States, text mes-
sage interventions eliminate many traditional barri-
ers to accessing treatment [11, 12]. Individuals with 
OUD who smoke meet the definition of an under-
served population [13] because of their high smoking 
rates, tobacco-related comorbidities, lack of access to 
treatment, and lack of inclusion in prospective smok-
ing cessation trials. Prior work has demonstrated that 
individuals with OUD are open to incorporating per-
sonalized digital health interventions to assist them 
with their OUD [14–16]. Given the success of text 
message interventions in other underserved smoking 
populations and the acceptability of digital health inter-
ventions in those with OUD, we sought to understand 
whether such an intervention targeting smoking cessa-
tion could be successful in individuals with OUD.

The purpose of this study was to 1) understand 
patient perceptions of text message programs to pro-
mote smoking cessation, 2) determine content and fea-
tures to include in such a program, and 3) understand 
patient preferences in how message content should be 
framed.

Methods
Enrollment
From December 2018 to February 2019, we recruited a 
convenience sample of 20 hospitalized individuals with a 
concurrent diagnosis of OUD and tobacco dependence at 
Boston Medical Center (BMC), the largest safety-net hos-
pital in New England. Potential participants were identi-
fied from a list of hospitalized patients who triggered an 
automatic consultation to the Tobacco Treatment Con-
sult Service based on “current smoking” status in the 
electronic health record (EHR), which is the standard of 
care at BMC [17]. We then reviewed their medical charts 
for a documented ICD-10 diagnosis of OUD. Patients 
were eligible if they met the initial screening criteria: cur-
rent users of cigarettes and a diagnosis of OUD (includ-
ing those with OUD on OAT). Participants were excluded 
if they were under the age of 18, cognitively impaired, or 
non-English speaking. Seventy-two patients met initial 
chart screening criteria; thirty-five were not approached 
because they were not available for interview by study 
staff. Participants were provided with information on the 
interview study as well as the goals of text message pro-
gram development. Twenty (54%, 20/37) agreed and gave 
informed consent to participate in the study; participants 
received a $25 gift card for participation.

Measures
Questionnaires
Questionnaires were administered verbally by study 
staff to participants. Assessments included demo-
graphics (Table 1), substance use and frequency of use 
(unprescribed opioids, alcohol, cocaine, marijuana, 
unprescribed benzodiazepines, methamphetamines, 
hallucinogens, ecstasy/MDMA), tobacco), treatment 
with methadone or suboxone, and comorbid men-
tal health disorders. Cigarette use characteristics 
(e.g. frequency of use, prior quit attempts; Table  2) 
were collected and the Fagerstrom Test for Nicotine 
Dependence [18] was administered. We surveyed par-
ticipants on prior smoking cessation methods utilized, 
whether these were effective, if participants would be 
willing to try them again, and their timeframe to quit 
smoking. Participants were also asked about the use 
of e-cigarettes and other tobacco products. Impor-
tance and motivation to quit were assessed on a five-
point scale (very important/motivated, important/
motivated, neutral, slightly important/motivated, not 
at all important/motivated). Participants’ cell phone 
use characteristics were surveyed, and their inter-
est in a text message program and/or interactive text 
message program (which would allow them to answer 
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questions and receive programmed messages based on 
their responses), was assessed on a four point-scale 
(very interested, interested, a little interested, not at all 
interested).

We then surveyed participant’s ratings of a series 
of prototype text messages. Participants were asked 
to read 26 messages (Table  3). Messages were from 3 
sources: (1) the National Cancer Institute’s Smokefree 
TXT [19], (2) content adapted from prior work by Bor-
relli et  al. [20], (3) novel messages developed by the 
study team. The text messages have a Flesch-Kincaid 
grade equivalent result of 5.6, indicating that the text 
messages are at the reading level of an average student 
in fifth grade [21]. Novel messages centered around the 
theme of how tobacco cessation may impact recovery 
from other substances, specifically how patients who 
quit smoking have higher success in quitting other sub-
stances [5]. We also created messages that provided 
information on the safety and efficacy of medications as 
well as behavioral tips on how to use medication. Par-
ticipants rated each message (yes/no) as to whether it 
was (1) helpful, (2) likeable, and (3) motivating to quit. 
Additional survey questions adapted from the Barri-
ers to Quitting Smoking in Substance Abuse Treat-
ment (BQS-SAT) scale [22], a measure of the perceived 
importance of barriers to quitting smoking in substance 
use treatment, were added to the interview protocol 
halfway through the study to further probe challenges 
to stopping smoking while quitting other substances.

Qualitative interviews
After questionnaires were administered, study authors 
(research team members and no clinical relationships 

Table 1 Demographic characteristics of participants

Demographic Characteristic Participants (n = 20)

Age, mean (range) 42.2 (26-60)

Male 10 (50%)

Race
 White 11 (55%)

 Black/African American 6 (30%)

 Mixed 2 (10%)

 Other 1 (5%)

Hispanic/Latino Ethnicity 6 (30%)

Insurance Status
 Medicaid (MassHealth) 18 (90%)

 Private insurance 2 (10%)

Education Level
 Grades 9-11 7 (35%)

 Graduated high school 2 (10%)

 GED 5 (25%)

 Some College 4 (20%)

 Technical School 1 (5%)

 Associate degree from college 1 (5%)

Homelessness 12 (60%)

Marital Status
 Married 1 (5%)

 Divorced/separated 4 (20%)

 Living together 1 (5%)

 Never married 14 (70%)

Unemployed 18 (90%)

Yearly household income before taxes
 $0-$14,999 16 (80%)

 $15,000-$34,999 2 (10%)

 $35,000-$74,999 2 (10%)

Table 2 Tobacco use characteristics and beliefs of participants

a  Scores for the Fagerstrom Test for Nicotine Dependence [18] range from 0 to 10, with higher scores indicating a more intense physical dependence on nicotine; high 
or very high dependence corresponds to a score of 8-10
b  Importance and motivation to quit were assessed on a five-point scale (very important/motivated, important/motivated, neutral, slightly important/motivated, not 
at all important/motivated)

Participants 
(n = 20)

Fagerstrom score (tobacco dependency rating) high or very high a 9 (45%)

Daily cigarette use 17 (85%)

Believed that it is “important” or “very important” to quit smoking b 12 (60%)

“Motivated” or “very motivated” to quit smoking b 7 (35%)

Attempted to quit in past year 9 (45%)

Prior use of nicotine patch to quit smoking 19 (90%)

Prior use of medication cessation 10 (50%)

 Varenicline 4 (20%)

 Bupropion 6 (30%)

Prior use of text message programs to quit 2 (10%)



Page 4 of 12Shankar et al. BMC Public Health          (2022) 22:668 

with participants) conducted semi-structured, explora-
tory interviews with the 20 participants. Responses 
were audio-recorded with participants’ permission. 
We used the Social Contextual Model to develop our 
interview guide. This model provides a useful frame-
work for categorizing the social context (e.g. SDOH) 
that influences health behaviors [23, 24]. Our interview 
guide was designed to identify modifiable aspects of 
social context and elicit participant suggestions on how 
text message interventions can best address these fac-
tors to improve motivation to increase smoking cessa-
tion among individuals with OUD. The interviews also 
included open-ended inquiries exploring message rat-
ings and content,  preferences for message frequency, 
duration, and personalization, experiences with cessa-
tion medications, and  preferences among sample mes-
sage types (e.g., preference for information on health 
risks and benefits or motivational messages).

Data analyses
Responses from the questionnaire were collected and man-
aged using REDCap (Research Electronic Data Capture) 
tools hosted at Boston University, CTSI 1UL1TR001430. 
REDCap is a secure, web-based application designed to 
support data capture for research studies, providing 1) an 
intuitive interface for validated data entry; 2) audit trails 
for tracking data manipulation and export procedures; 3) 
automated export procedures for seamless data downloads 
to common statistical packages; and 4) procedures for 
importing data from external sources [25, 26].

Basic descriptive statistics were calculated using the 
Statistical Program for Social Sciences v18 to summa-
rize responses to the questionnaire. For the qualitative 
analyses, interviews were transcribed verbatim from 
audio recordings. We analyzed transcripts using both 
deductive and inductive content analysis [27, 28]. For 
deductive analysis, data were mapped to constructs from 
the Social Contextual Model to identify barriers and 
modifiable factors. For inductive analysis, we performed 
unstructured coding of transcripts to allow for identifi-
cation of new themes. We developed a preliminary code-
book and independently reviewed all transcripts and 
revised and added codes until the team reached consen-
sus on codes and summary categories. We finalized con-
ceptual categories, grouped themes in each category, and 
identified specific quotes that best highlighted individual 
themes. Supporting statements are identified by partici-
pant number. The Boston University Medical Campus 
Institutional Review Board approved the project.

Results
Questionnaires
I. Demographics
Participant demographics are reported in Table 1. Most 
were Medicaid-insured (90%, 18/20), unemployed (90%, 
18/20), and currently  homeless (60%, 12/20). Nine 
(45%, 9/20) reported active opioid use. Thirteen (65%, 
13/20) were receiving medication-assisted treatment 
with methadone or buprenorphine; 2 individuals (15%, 
2/13) reported concomitant unprescribed opioid use. 
Use of other substances was common with 13 (65%, 
13/20) using cocaine, 7 (35%, 7/20) using alcohol heav-
ily (5 or more drinks for men daily; 4 or more drinks for 
women daily), and 9 (45%, 9/20) using marijuana. Sev-
enteen participants (85%, 17/20) self-reported depres-
sion and/or anxiety, and 6 participants (30%, 6/20) 
self-reported bipolar disorder.

II. Tobacco product use and history
Tobacco use characteristics and quit beliefs for par-
ticipants are reported in Table  2. Three participants 
(15%, 3/10) were ready to quit within 1-6 months and 
7 participants (35%, 7/20) were ready to quit within 
1-5 years. Ten participants (50%, 10/20) were not ready 
to set a quit date. Of the 18 participants who had tried 
the nicotine patch before, 10 (56%, 10/18) said it was 
helpful. Of the 10 participants who had tried pharma-
cotherapy (Chantix and/or Wellbutrin), 4 (40%, 4/10) 
said it was helpful. Only two (10%, 2/10) had tried text 
message programs to quit previously, and they both 
said this had been helpful in the past and that they 
would want to try this method again.

Eleven participants (55%, 11/20) reported dual tobacco 
product use in the past month: 8 participants (40%, 8/20) 
reported concurrent use of e-cigarettes; 1 (10%, 1/20) 
participant reported concurrent use of chewing tobacco 
or snuff; and 2 (10%, 2/20) participants reported concur-
rent use of other, unspecified tobacco products in the 
past month.

III. Feasibility and acceptability of a text message program
Questionnaire data indicated that the vast majority of 
participants reported owning a cell phone (95%, 19/20), 
of which 18 (95%, 18/19) used ‘smart phones.’ All 19 cell 
phone owners had unlimited text message plans and 
could connect to the internet on their handheld devices. 
Twelve participants (60%, 12/20) reported sending and 
receiving more than 10 texts per day. Eighteen partici-
pants (90%, 18/20) had previously downloaded a mobile 
application onto their cell phones.

The majority of participants reported that they would 
be interested or very interested in receiving text messages 
about smoking cessation (60%, 12/20). Seven participants 
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reported that they would be a little interested and 1 par-
ticipant reported that she was not at all interested in 
receiving text messages about smoking cessation. Fifteen 
participants (75%, 15/20) were interested or very inter-
ested in an interactive text message program designed 
to help them quit smoking or become more motivated to 
quit smoking.

IV. Text message content
Participants were read twenty-six sample text mes-
sages and ratings and reactions to these were recorded 
(Table 3). Participants rated the vast majority of the text 
messages as “helpful”, “likeable”, and “motivating to quit”. 
Text messages that contained tips about how best to use 
pharmacologic therapy were rated the lowest, whereas 
text messages about the health benefits of quitting were 
rated the highest.

V. Quitting cigarettes while quitting other substances
The last 9 participants enrolled received the additional 
BQS-SAT questionnaire. Seven (78%; 7/9) reported that 
it was hard to quit cigarettes while quitting other sub-
stances. Seven (78%; 7/9) reported quitting smoking dur-
ing substance use treatment would make it harder to stay 
sober from other substances. Seven (78%; 7/9) reported 
that they smoked to cope with urges to drink or use drugs.

Qualitative interviews
I. Feasibility of text message programs
Most participants did not perceive that cell phone access 
and service would be a barrier to participating in a text 
message program:

“Yeah, I don’t know of any cell phone carriers that 
don’t do unlimited text messaging for free anyway at 
this point. I would say I don’t really see any barriers 
except for personal ones.” (P16)

However, a few participants reported that they did not 
always have cell phone access; these participants noted 
that they would retain the same phone number when 
they did regain cell phone access:

“Right now, I’m not working or doing anything. I’m in 
the hospital, so I can’t pay the bill if I’m in the hos‑
pital. ” (P2)

“Yeah, I’ve lost plenty of phones. I usually get 
[another], but with the same number.” (P13)

II. Acceptability of text message programs
Qualitative analysis demonstrated that participants 
would be willing to enroll in a text message program for 
smoking cessation. Many noted that the lack of support 
in their personal lives was a barrier to tobacco cessa-
tion and they were interested in receiving text messages 
because it would feel like someone cared and that 
would motivate cessation:

“It would remind me throughout the day that I’m 
trying to quit. It’d be like a friend. Some people 
don’t have friends, so if you don’t connect with 
anybody, that’s a perfect way.” (P1)

“Yeah, it’d be helpful for me to get it ‘cause at least 
I know that they still caring for me, you under‑
stand? The text messages is helping me think, ‘No, 
don’t go down that road again.’ You know what I’m 
saying?” (P7)

Individuals believed that receiving text messages would 
be useful reminders that could assist in smoking ces-
sation efforts: “I would feel okay with that [getting text 
messages]. Just things I didn’t know, and little messages 
to get throughout the day that kind of stop and make me 
think about just smoking at all.” (P19).

Participants who were only a little/not at all inter-
ested in receiving text messages about smoking ces-
sation perceived that text messages might be difficult 
to understand: “You [are] texting the wrong man with 
something like that, you know what I mean? For one, I 
don’t care about it, but two I don’t understand it.” (P7).

Some individuals who had only a little interest in 
receiving text messages because they were not yet ready 
to quit believed that such a program could help moti-
vate them in the future: “[Text message programs] might 
be good. Annoying at first because I’m not ready to quit, 
but when the time comes…” (P5).

Others believed that for individuals not motivated to 
stop smoking, receiving messages about smoking ces-
sation would be neither helpful nor useful: “Well, they 
[people] might not want to hear [such messages], if they 
smoking cigarettes, and then they’d probably cut it off in 
the message, if they’re smoking a cigarette” (P4).

III. Program content: Response testing, feedback to text 
messages and content suggestions
Based on our pre-specified social-contextual model, we 
probed in semi-structured interviews for barriers and 
facilitators to smoking cessation and how text messages 
may or may not be helpful in addressing these factors 
(Table 3).
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Messages about avoiding triggers Participant’s environ-
ment was commonly stated as a reason why many partici-
pants smoked: “The only time I smoke cigarettes [is] when 
I see people around me that’s smoking, it triggers. It just 
makes me want to smoke.” (P12).

Messages about managing these triggers were particu-
larly helpful: “It (text message) would motivate me, man, 
by reminding me that you need to be careful. Be careful, 
‘cause you might get around a group of people who smok‑
ing and you don’t want to smoke, so you try to keep your 
distance.” (P11).

Messages about  concurrent opioid and  cigarette quit 
efforts Some patients discussed how it would be diffi-
cult to quit opioids and cigarettes together: “I know in the 
past, I’ve always used as an excuse to say, ‘I don’t want to 
quit too much things at once and put too much pressure on 
myself,’ but I think that was more of an excuse than any‑
thing.” (P10).

For many participants, stopping heroin was their prior-
ity and hearing the message that quitting cigarettes could 
help them remain abstinent from opioids was particularly 
motivating: “I liked the one that meant things, ‘a lot of 
people that stop smoking cigarettes, it helps them to stop 
doing a lot of other drugs.’ Yeah, I’m going to try.” (P2).

Messages about the cost‑savings associated with stopping 
smoking Participants talked about the high monetary 
cost of smoking cigarettes: “First and foremost, the price 
of cigarettes is expensive and that’s kind of hard to deal 
with” (P8).

Most participants found messages on cost-savings 
helpful: “The cost saving one‑ that’s a good one. I think 
that’s helpful. You can go on a great vacation. Show ‘em 
how much a vacation costs. Then show ‘em what they 
could be getting (by stopping).” (P17).

Messages about  the  health benefits of  quitting smok‑
ing Most participants understood tobacco-related 
health effects: “The cigarette is a drug too‑for me, it’s a sick‑
ness and a drug just like heroin and cocaine. They all have 
effect of your health, and they all can kill you or make your 
life shorter. If they can do that for people that are using 
drugs like, hey, listen, I feel like I need somebody to talk 
to—it should be the same thing cigarette‑wise.”

But there were some participants who did not real-
ize the serious health effects of tobacco use: “I just don’t 
understand it. I thought a heart attack come from too 
much working or too much stressing out, not just sitting 
back, taking a drag off a cigarette, you understand? (P7).

The vast majority learned from the content on health 
benefits and perceived these messages to be help-
ful: “I mean, everyone knows if you smoke, you should 

probably quit, but seeing something like within 24 hours 
it can reduce many things like that, it’s eye‑opening.” (P5).

Messages about the health risks of smoking On the other 
hand, many noted that they knew the negative health 
effects of smoking cigarettes and hearing these facts did 
not motivate them to stop smoking, indicating that they 
preferred messages about the health benefits of tobacco 
cessation: “Every adult, unless there’s something wrong 
with you or you’ve been living somewhere in the woods for 
the last 30 years knows the dangers of smoking. I already 
know it. I don’t need to hear about it anymore. What I 
would rather hear is stuff like, ‘After quitting smoking, your 
risk of heart attack declines within 24 hours after quitting.’ 
I think having and hearing the health benefits and the cost 
savings and just overall little tips over the period of a day, 
and little pick‑me‑ups would motivate me” (P16).

Messages about  addressing mistrust in  medica‑
tions Some participants discussed the benefits of taking 
varenicline (Chantix) to stop smoking: “The Chantix‑ it 
just made you not want a cigarette. I mean, it didn’t even 
cross your mind to want a cigarette. I’d smoke weed even 
less, too. I didn’t want nothing to drink. It was pretty good. 
I like the Chantix.” (P1).

One participant had mistrust with varenicline and the 
messages did not assuage that mistrust: “It (text message) 
is saying these medications do not increase the risk of sui‑
cide or psychiatric events. That’s a lie, so. There’s tons of 
studies on Chantix and Wellbutrin, ‘cause I went through 
it myself. It caused psychiatric problems with me. That’s 
lying.” (P17).

IV. Recommended features to include in building future text 
message program
Further recommendations from interviews regarding 
features of the smoking cessation text message program 
included (1) preference for positive and encouraging tone 
of messages, (2) interactivity, (3) delivering personalized 
messages as opposed to generic messages, (4) tailoring 
message frequency and program duration to individ-
ual preferences, (5) provision of links to local resources 
where individuals can find information about substance 
use treatment, tobacco treatment, and unmet SDOH 
needs, and (6) individualizing timing of intervention 
delivery.

Participants prefer the  tone of  messages to  be positive 
and  encouraging The importance of positively framed 
messages was noted across interviews, with participants 
frequently mentioning that encouraging messages such as 
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“you got this, you can do it, you’re strong,” (P9) would help 
them in their smoking cessation efforts:

“I think more like the empowerment is good…I think 
a lot of people are knowledgeable. They just need 
more of the empowerment and stuff to quit.” (P17)

“Nothing but positive messages is what people need” 
(P1)

Participants would like  there to  be interactive fea‑
tures Participants suggested that having interactive fea-
tures (e.g. responding to cravings) when and if needed, 
would enhance the program: “If I was able to text like, ‘hey, 
I’ve had a stressful day. I feel like the nicotine patch is not 
working’. Then, there’s always somebody 24 hours or some‑
thing’. ‘Hey, just hang in there.’ You know what I mean?” 
(P2).

Participants expressed not  wanting generic mes‑
sages Some individuals noted that they would not like 
generic messages: “Other ones (messages) didn’t really 
apply and I think would make me not want to even look at 
the messages sometimes, because I would think they were 
just generic messages and it didn’t really care if I quit it or 
not, just we’re throwing stuff out there. (P10).

Participants preferred a tailored approach regarding fre‑
quency and  duration of  text messages Most partici-
pants discussed that they would like to receive daily text 
messages, ranging from 1 to 3 texts per day for at least a 
month, though many stated they would like to continue 
receiving messages “until I quit” (P14). Some noted that 
they preferred if the program frequency and duration 
were tailored to each specific participant:

“I know once a morning,—it depends on where you 
are. The person should have the option of a matter of 
once a day, a matter of twice a day, or matter of once 
a week. Because some people get frustrated if they’re 
not really there, you know what I’m saying?” (P1)

“I’d say maybe when you set it up you can ask the 
person how they want it. I think every person’s differ‑
ent. Maybe they can do it like how they want.” (P17)

Participants would like  assistance with  managing stress 
and  provision of  resources for  unmet SDOH needs 
and  OUD Many participants discussed how they 
wanted messages about “how to manage stress, everyone 
has stress” (P10). Several participants additionally dis-
cussed that they wanted resources about unmet SDOH 
needs (housing, food insecurity, employment opportuni-

ties) and where to get help for their OUD, since these fac-
tors contributed to their reasons for smoking: “Yeah. You 
can [include those messages] it’s hitting a certain demo‑
graphic, obviously. A lot of times those people [patients 
with OUD]—it’s commonality needs.” (P17).

When asked about how they would like to receive infor-
mation about resources for SDOH and OUD treatment, 
two participants responded that providing links would be 
helpful: “Ask them what type of resources they may need, 
and put a link. That would make it easier. Just throw a 
couple of links in it, and we can just press it. Because the 
hardest thing for me is to find (resources).”(P1).

Participants discussed that  the  timing of  smoking cessa‑
tion interventions needs to be individualized Many par-
ticipants described the best time for focusing on stopping 
cigarettes was when they were in treatment for OUD, 
mostly because they had less desire to smoke cigarettes 
when they were not using opioids:

“I really don’t like cigarettes without getting high, so 
I think that if I didn’t get high, I could quit easier. 
That’s how I feel about that.” (P8)

“I have no idea what they have in suboxone that 
makes you not get the same high, but whatever they 
have in it doesn’t make you want to smoke cigarettes 
like it does when you get high off of heroin or other 
stuff.” (P14)

Others, discussed how they preferred incremental quit-
ting: “Cause I would never be able to just quit all at once 
due to nerves. Some people have anxieties, some people 
are PTSDs, some people have this, that. It’s too much all 
at once I feel for me.” (P15).

Discussion
The current study demonstrates that individuals with 
OUD who smoke cigarettes are interested in receiving 
text messages for smoking cessation or to help moti-
vate them to quit. Our findings demonstrate that a text 
message program to promote smoking cessation in indi-
viduals who have OUD is feasible in that individuals par-
ticipating in this study owned cell phones, had unlimited 
text message plans, and frequently sent and received text 
messages. There is evidence that computer-tailored pro-
grams, which take into account a participant’s smoking 
behavior and motivations, are among the most effective 
digital-health strategies to promote smoking cessation 
[29–31]. Our study demonstrates that individuals with 
OUD are receptive to such personalized digital health 
interventions and support the findings of Langdon et al. 
that individuals with OUD prefer motivational and 
interactive text-messaging programs that are aimed to 
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improve treatment outcomes [14]. Participants discussed 
that text messages would be helpful not only because 
they are convenient and accessible, but because receiving 
text messages would overcome the lack of social support 
experienced by many of these participants. Individuals 
provided valuable feedback on message content, tone, 
timing and framework as discussed below.

We demonstrate that almost all participants prefer 
gain-framed (benefits of quitting smoking) rather than 
loss-framed (harms of continuing to smoke cigarettes) 
messages. Participants discussed how they already knew 
the harms of smoking, and enjoyed learning new infor-
mation on the health benefits of quitting. Participants 
stressed the importance of positively framed messages 
and discussed how the messages should provide encour-
agement. Historically, most antismoking messages have 
emphasized the costs of not quitting smoking, includ-
ing the CDC’s Tips From Former Smokers® (Tips®) 
anti-smoking ad campaign that highlights the real-life 
consequences of smoking. Yet several studies suggest 
smoking cessation messages that highlight gains associ-
ated with stopping smoking rather than losses associated 
with continuing to smoke are more effective at promot-
ing smoking cessation [32–34]. Our findings add to the 
growing body of evidence that individuals with tobacco 
dependence, including those with concurrent OUD, have 
positive perceptions of gain-framed messages.

There is growing evidence that co-treatment of OUD 
and tobacco use disorder can lead to reduced drug use 
and sustained recovery and does not have a negative 
impact on substance use outcomes [35]. Still, many treat-
ment programs do not focus on tobacco use given the 
belief that this is of lower priority and could jeopardize 
other quit efforts [2]. Our findings support the belief that 
individuals with OUD are open to, and may even prefer, 
receiving co-treatment. Nevertheless, it is notable that 
participants felt it was important to prioritize individual 
preference as to when the intervention is delivered. Thus, 
a future text message program could be a viable interven-
tion to offer during substance use treatment programs as 
a co-treatment option or a post-OUD treatment option.

Participants additionally discussed how text messages 
that addressed common barriers that individuals with 
OUD face, such as triggers in their environment, stress, 
unmet SDOH needs, and use of other substances would 
be helpful in promoting cessation. Suggestions included 
providing links to community resources for unmet 
SDOH needs (e.g. food pantries) and OUD. Given the 
high percentage of Medicaid-insured, unemployed, and 
homelessness among participants, it was not surprising 
that participants discussed how resources to address 
these unmet SDOH needs that could serve as barriers 

to quitting smoking, were found to be helpful. To capi-
talize on participants’ preference for personalized mes-
sages, future text message programs could consider 
the addition of an SDOH screener through text mes-
sage [36]; identified unmet social needs could then be 
responded to with links for resources.

There are strengths and limitations of the study. The 
strengths include a focus on an understudied medi-
cally vulnerable population with high smoking rates 
and numerous barriers to stopping smoking, including 
unmet social needs, and use of quantitative and quali-
tative methods to help design a tailored and engaging 
intervention to address these factors. The study limita-
tions included a small sample size and recruitment from 
one safety-net hospital, which limits generalizability.

Findings from this study provide valuable insight into 
content and features to include in development of text 
message programs to address barriers to smoking ces-
sation in individuals who have OUD and smoke ciga-
rettes. Key take-away points for program development 
included: 1) content should focus on the health-benefits 
of quitting (both general and opioid-specific) rather than 
the health-risks of continued smoking, 2) the tone of 
messages should be positive and up-lifting, and 3) the 
frequency of text messages should be at least once per 
day and the duration for at least 1 month. Given that 
individuals with OUD who smoke cigarettes are less 
likely to receive tobacco treatment, content on the bene-
fits of pharmacotherapy in promoting smoking cessation 
and messages that address mistrust and misconceptions 
of pharmacotherapy is important to consider, despite 
mixed perceptions on these type of messages. Future 
work will seek to evaluate the feasibility and acceptability 
of a text message program informed by these results.

Conclusions
Individuals with OUD who smoke cigarettes perceive 
that a text message program designed to promote smok-
ing cessation would motivate and support smoking ces-
sation efforts. Such a program would be feasible in this 
population, and text messages should include content on 
addressing SDOH barriers that this population faces.
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