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. Introduction 

Nicotine replacement therapy (NRT) is the most widely used smok-

ng cessation medication with a robust evidence base demonstrating its

fficacy and safety ( Anthenelli et al., 2016 ; Wadgave and Nagesh, 2016 ).

n the US 14–17% of individuals who are trying to quit use some

orm of NRT ( Babb et al., 2017 ). Compared to placebo, NRT doubles

he likelihood of a successful quit attempt ( Anthenelli et al., 2016 ;

aupach et al., 2014 ; Schlam et al., 2018 ). However, the effectiveness

f NRT in real-world settings has not reached the effectiveness levels

ound in randomized trials. This is thought to be due, in part, to sub-

ptimal adherence ( Kotz et al., 2014a , 2014b ). Up to 20–50% of in-

ividuals who smoke and who are given NRT prescriptions never fill

hem ( Kim et al., 2019 ; Solberg et al., 2010 ), and less than 40% adhere

o the recommended number of doses each day ( Schlam et al., 2018 ;

ingst et al., 2015 ). Previous studies have found that barriers to NRT

dherence include negative beliefs about NRT safety ( Edwards et al.,

021 ; Kim et al., 2019 ; McDaid et al., 2021 ), side effects, desire to quit

nassisted ( Morphett et al., 2015 ), NRT affordability, low self-efficacy,

esuming smoking, NRT not addressing the behavioral component of

moking ( Edwards et al., 2021 ), and forgetting ( Yingst et al., 2015 ).

riends and family are often the source of information about smoking

essation ( Sharma ‐Kumar, Meurk, Ford, Beere, and Gartner, 2018 ). 

While several studies have examined the correlates of cessation med-

cation adherence ( Pacek et al., 2018 ), there has been limited success

ith interventions designed to improve smoking cessation adherence

 Hollands et al., 2019 ). This limited success may be in part due to an in-

omplete conceptualization of medication adherence behaviors for NRT.

edication adherence has been conceptualized as a multidimensional

ehavior including: (1) uptake: the primary initiation of medication use;

2) consistent use: the adherence to an accurate and consistent dosing
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egimen; and (3) persistence: the duration of adherence over a longer

eriod of time ( Stirratt et al., 2018 ). Applying this adherence pathway

o NRT use behaviors may allow providers to account for the differences

etween patients who never start using NRT, do not take the prescribed

osage, and those who discontinue their medication early. Recent lit-

rature has also made the case for considering medication adherence

s a dynamic rather than static variable ( Stirratt et al., 2018 ), com-

rised of multiple behaviors that may vary within an individual over

ime ( Stirratt et al., 2018 ; Vrijens et al., 2012 ). Our understanding of

dherence may be further enhanced by differentiating nonmodifiable

actors, such as allergies, from modifiable factors, such as perceptions

nd self-efficacy ( Pacek et al., 2018 ) within the different dimensions of

dherence. Improving the conceptualization of NRT adherence and dif-

erentiating each dynamic behavior in the adherence process may allow

or more effective identification of targets for NRT adherence promoting

nterventions. 

.1. Theories conceptualizing medication adherence 

Currently, nicotine and tobacco research lack a prominent theory for

hinking about adherence to NRT and relevant factors for intervention.

everal different health behavior theories and frameworks have been ap-

lied to tobacco cessation medication adherence, such as the health be-

ief model, motivational interviewing, social cognitive theory, transthe-

retical model, self-regulation/common sense model, and the capability,

pportunity, motivation, and behavior (COM-B) model ( Champion and

kinner, 2008 ; Conn et al., 2016 ; DiClemente and Prochaska, 1998 ;

erbec et al., 2018 ; Mersha et al., 2020 ; Noar and Zimmerman, 2005 ;

illmott et al., 2021 ). Framing adherence behaviors in theoretical mod-

ls enables a structured exploration of behavioral mechanisms of this

omplex activity ( Amico et al., 2018 ). Among the frameworks previ-
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usly used to guide cessation medication adherence interventions is

he information-motivation-behavioral skills (IMB) model of adherence

 Fisher et al., 2006 ). It describes three primary constructs that influence

ehavior: information and knowledge of the behavior; a person’s moti-

ation to perform the behavior; and the behavioral skills necessary to

erform the behavior ( Rongkavilit et al., 2010 ). This model has been

sed to design interventions targeting tobacco cessation medication ad-

erence including NRT adherence ( Rivet Amico, 2011 ; Shelley et al.,

015 ; Tseng et al., 2017 ). 

.2. Promoting medication adherence in primary healthcare settings 

There remains much to learn about how to leverage healthcare sys-

ems to improve smoking cessation medication adherence. Only one

tudy has measured the association between healthcare interactions and

ikelihood of NRT adherence ( Solberg et al., 2010 ). Many preventable

actors could be addressed in healthcare settings, such as education

bout medications and side effects or activities to promote self-efficacy

hrough motivational interviewing or other techniques. Primary care is

 key site for delivering smoking cessation assistance, and there is a

lear need to understand what factors influence primary care patients’

dherence to NRT. Our primary objective was to examine barriers and

acilitators of NRT uptake, consistent use, and persistence, framed in

he Information Motivation Behavioral skills theoretical model, among

rimary care patients who smoke. 

. Methods 

.1. Design 

This study examines qualitative data collected as part of a research

rogram to develop and pilot test a proactive smoking cessation inter-

ention with text messages and NRT among primary care patients in a

assachusetts health care system ( Kruse et al., 2018 ; G. R. Kruse et al.,

020 ) Semi-structured telephone interviews with patients who smoke

r who recently quit and who participated in a feasibility study or a pi-

ot trial were analyzed. Our reporting of qualitative data collection and

nalysis follows the COREQ guidelines ( Tong et al., 2007 ). 

.2. Sampling and participant recruitment 

In both the feasibility study and the pilot trial, patients who were

een in the past two years at their primary care practices were proac-

ively contacted about the study. All participants had to (1) be 18 years

nd older, (2) have a phone that can receive text messages, (3) read and

peak English, (4) be a current daily or recent former smoker, (5) have

ad a primary care visit in the past two years, and (6) not be pregnant

r nursing. Participants in the pilot randomized trial also had to have no

ontraindications to using NRT. In the feasibility study (G. Kruse et al.,

018a ) primary care patients were recruited to receive smoking ces-

ation text messages. Fifteen individuals participated in qualitative in-

erviews which examined experiences with the text messages and prior

se of NRT (G. Kruse et al., 2018b ). The pilot trial randomized 114 par-

icipants to receive proactively offered brief telephone advice with text

essages and/or mailed NRT (G. R. Kruse et al., 2020 ). Participants ran-

omized to receive mailed NRT in the pilot trial were offered nicotine

atches and/or mint polacrilex lozenges dosed according to package in-

tructions. A purposeful sample of 21 trial participants were invited to

articipate in a recorded telephone interview at the end of the 12-week

rial based on their quit outcome and study arm. Interviews with the 15

articipants in the feasibility study who were asked about their prior

RT experiences were combined with the 21 participants who received

RT in the pilot randomized trial to achieve saturation on adherence

hemes. By combining interviews from both samples, we were able to

btain a more complete picture of adherence processes among primary

are patients for the current analysis. 
2 
.3. Procedure and interviews 

The interviews were completed for the feasibility study between

ebruary and April 2017. For the pilot study, interviews were com-

leted between January 2018 and April 2019. Interviews lasted 15–

0 min, were audio-recorded, and transcribed verbatim. Study identifi-

ation numbers were used to link interviews with demographics. In both

tudies, participants were asked about their decision to use any form of

RT, how they used it, why they discontinued NRT use, and what bar-

iers they may have faced. Interview guides included probes to explore

onstructs from the IMB model of medication adherence such as reacting

o proposed text message content addressing information, motivation or

ehavioral skills ( Fisher et al., 2006 ). Interviews were completed by the

rincipal investigator (GK) and clinical research coordinators (NS and

EH). 

.4. Data analysis 

Interview transcripts were analyzed using a framework analysis ap-

roach ( Ritchie and Spencer, 2002 ). NVivo12 + was used to organize the

ata and analysis (QSR Australia). First, all raw data were examined to

dentify emergent themes and to explore pre-determined themes includ-

ng the IMB constructs (information, motivation, and behavior) and the

hree dimensions of the adherence pathway: uptake, consistent use, and

ersistence. Emergent and a priori themes about barriers and facilitators

o adherence informed a preliminary first cycle of coding structure. The

oding structure was then applied to subsets of five interviews by two

oders (NS and GK). The coding structure was refined through discus-

ion with the research team and applied to the next subset of interviews

teratively until the coding structure was finalized, using the constant

omparison technique. All transcripts were double coded with the first

ycle coding structure with kappas for each theme ranging from 0.72 to

.96. Coding was at the sentence level and use of multiple codes for a

egment of text was permitted. In the second phase of analysis, analytic

emos were used to develop descriptive accounts of adherence themes

 Miles et al., 2018 ) and process coding ( Saldaña, 2015 ) was used to ex-

lore behavioral processes of NRT uptake, consistent use and persistence

GS and GK). 

.5. Ethics 

This work (Protocol# 020P001118) was approved by the Mas-

achusetts General Brigham Internal Review Board. All qualitative in-

erviewees participated in a verbal informed consent process conducted

y phone; participants were compensated with a $20 gift card for each

ualitative interview. 

. Results 

.1. Participants 

Characteristics for the 36 participants are shown in Table 1 . Most

atients were middle aged, white, with public health insurance, and

lmost half were female. 

.2. Overview of qualitative findings 

We identified 11 major themes ( Table 2 ) represented in one or more

f the three stages of medication adherence pathway: uptake, consistent

se, and persistence. The themes represented a facilitator or a barrier to

se of NRT. Some themes could be seen as either a barrier or facilitator

epending on the situation. Two key themes emerged as factors affect-

ng all three adherence processes: peer narratives about NRT and NRT

nformation needs. Frequencies are provided for the number of times

his theme was represented for each behavior. Exemplary quotes and

he number of participants demonstrating these themes over all three

dherence behaviors are shown in Table 3 . 
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Table 1 

Baseline Characteristics ( n = 36). 

Characteristic Value ∗ 

Age, mean (range), y 51.17 (28–69) 

Female sex 16 (44.44) 

White race 30 (83.33) 

Insurance 

Medicaid 11 (30.56) 

Medicare 8 (22.22) 

Medicaid & Medicare 6 (16.67) 

Private 11 (30.56) 

∗ Data are given as n (%) unless other- 

wise indicated. 
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a  
.2.1. Uptake 

Six themes emerged as facilitators and/or barriers to uptake of NRT.

Cost: Several participants reported that the high cost of over-the-

ounter NRT felt inaccessible and prevented them from purchasing NRT.

articipants reported that the free provision of NRT was a facilitator to

heir use. 

Readiness to quit: Two uptake processes emerged depending on

articipant motivation and readiness to quit. Some participants felt that

RT increased self-efficacy and was the support they needed to make a

uit attempt. “I didn’t have the will to do it myself, ” (ID Post-3042). Others,

ontrastingly, reported that they would not start using NRT until they

elt ready to quit . 

Nicotine and medication concerns: Many participants said they

id not want to continue to rely on nicotine, which prevented NRT up-

ake. “I feel as if it’s just kind of a crutch… you might as well just stop 100%

t the beginning, ” (ID Post-2583). Some participants reported that they

don’t like taking medication , ” (ID Post-1692). 

Smoke-free situations : A consistent facilitator to NRT uptake were

ituations in which participants said that they were unable to smoke

ombustible cigarettes. “I’m planning on going out and buying lozenges.

 had them for the plane ride… and they seemed to work really well ” (ID

re-555,003). 

Peer narratives about NRT : Some participants mentioned hearing

tories about NRT from friends or family, and these stories affected up-

ake. Positive stories were facilitators, while negative stories, especially

urrounding safety, were barriers to uptake. “No [I did not use the NRT]

people were saying like, if you smoke with the patch, it’ll get worse … Like

he side effects. So, I just, kind of, felt scared ” (ID Pre-555,004). 

Information needs : Some participants mentioned uncertainty about

hen or how to start using NRT. This uncertainty was a barrier to up-

ake. “But without all this information [on NRT], things like that, people

ust —they don’t try it, ” (ID Pre-555,067). 

.2.2. Consistent use 

Three themes impacted participants’ consistent use of NRT as pre-

cribed. 
Table 2 

Key Barriers and Facilitators to Nicotine Replace

Persistence. 

Uptake Consistent Use 

Cost 

Readiness to quit 

Negative view of nicotine 

Smoke-free situations 

Incorporation int

Peer narratives about NRT Peer narratives a

Information gaps Information gaps

3 
Incorporation into a routine : Using NRT as part of daily regimen

as a facilitator to consistent use. 

Peer narratives about NRT: While most of the stories about peer

arratives were in reference to uptake or persistence, one participant

id report intermittent use because of hesitation, primarily due to safety

oncerns, stemming from these stories. This was a barrier to their con-

istent use of the NRT. “I would just take [the patch] off and then have

 cigarette, and then put the patch back on. Because someone tried to [in-

udible], if you put the patch on, you’re going to have a heart attack ” (ID

re-555,038). 

Information needs : Information from a clinician was described as

acilitating consistent use and increased confidence in using NRT. “make

ure that people understand how much they can use at one time depending on

ow much they smoke , ” (ID Pre-555,018). Participants who mentioned a

ack of counsel on NRT expressed more uncertainty about how to use it

orrectly. 

.2.3. Persistence 

Six themes impacted persistence of NRT use. 

Peer narratives about NRT : Peer anecdotes about NRT impacted

ersistence. Participants who were concerned about side effects or dan-

ers of NRT reported stress when using it, which caused them to stop

sing the NRT. 

Information needs : Participants reported that a lack of information

n NRT safety or proper use caused them to stop using the medication.

Nobody’s told me what to do or how to use it… there wasn’t much help for

e out there in that way, so I did it on my own ” (ID Pre-555,033). 

Disliked taste : Participants reported stopping use due to disliking

he taste of the NRT gum or lozenge. The patch was an alternative to

his. 

Side effects : A few participants who had experienced side effects to

RT, such as a skin rash or nightmares from the patch, reported this

ade them discontinue use. 

Alleviation of oral fixation : Many participants mentioned the oral

xation attached with smoking cigarettes. When a participant felt that

RT helped with this fixation, such as the ritual of putting a lozenge

n one’s mouth, they reported this facilitated persistence. Other partici-

ants reported that the patch did not support them in this way. 

Experienced effectiveness : Patients reported that their experienced

ffectiveness of NRT influenced how long they continued with the NRT.

articipants frequently reported that upon noticing no improvement in

bility to abstain from cigarettes, they often stopped NRT use. 

“I said, ‘I can rely on these.’ And physically, I’m sure they helped me

 little bit. And mentally, they helped me a good amount…It could have

een a placebo, but it was helpful ” (ID Post-4304). 

. Discussion 

Results from these interviews illuminate the variability of facilitators

nd barriers to NRT along three different adherence behaviors: uptake,
ment Therapy Uptake, Consistent Use, and 

Persistence 

o routine 

bout NRT Peer narratives about NRT 

 Information gaps 

Disliked taste 

Side effects 

Alleviation of oral fixation 

Experienced effectiveness 
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Table 3 

Key barriers and facilitators: exemplary quotes ∗ . 

Cost ( n = 5) Uptake 

The lozenges [worked for me]. But they are expensive, and if it was somebody like me in my financial situation, I would probably say 

to them, like, "If you can wait a little bit longer after you wake up," like those types of things. [ID Post-2489] 

I appreciate the free medication you gave me, and I am going to put it to good use. [ID Post-1525] 

Readiness to quit ( n = 11) Uptake 

Not [using the lozenge] as often as I probably should. But when I’m ready to quit I’ll be using it because I have it, and I know it helps…

Only when I’m ready. [ID Pre-555,018] 

I didn’t have the will to do it myself. [ID Post-3042] 

I’d say [I started using the NRT] about three or four days [after receiving it. That’s when I really got serious about putting the cigarettes 

down. [ID Post-4304] 

[I chose to use the NRT because] I’ve been smoking for a lot of years, and I couldn’t do it on my own. [ID Post-677] 

Beliefs about nicotine & 

medication 

( n = 6) 

Uptake 

I feel as if it’s just kind of a crutch…You’re going to continue to do it, you might as well just stop 100% at the beginning. [ID Post-2583] 

I figured why put nicotine in my body if I’m trying to get rid of nicotine [laughter]. That’s how I feel about nicotine lozenges. I really 

didn’t want to take medication at all. [ID Post-4082] 

I did not use any medication. I just kept focusing on getting it done… I just feel like if I start taking the gum or the patch or something, 

then I’m kind of just changing the addiction.. I’m afraid if I do something else, then I’m not going to want to stop doing it. [ID 

Post-7067] 

Smoke free situations 

( n = 4) 

Uptake 

I’m planning on going out and buying lozenges. I had them for the plane ride I had to take, and they seemed to work really well on the 

plane. [ID Pre-555,003] 

But usually, if I have no choice, like if I’m in the hospital for some reason and I can’t smoke, then just the patch does work because I’m 

not focused on not smoking. [ID Pre-555,018] 

Peer narratives about NRT 

( n = 8) 

Uptake 

And everyone I’ve talked to, nobody liked [the lozenge]. Nobody likes it. I’ve talked with a few people that like the gum. [ID Post-1639] 

My mom told me the nicotine lozenge burns her throat, so I never went that way. [ID Pre-555,056] 

Consistent Use 

The patch I would just take it off and then have a cigarette, and then put the patch back on. Because someone tried to [inaudible], if 

you put the patch on, you’re going to have a heart attack. [ID Pre-555,038] 

Persistence 

I remember I did the patch and when I had done it, it was like, “Oh no, you can’t smoke. You’ll have a heart attack. ” That was actually 

a long time ago. I just thought you still couldn’t. [ID Post-2738] 

Yeah, I did [have concerns about the safety of the patch], that was why I took it off because I was seeing all these different stories like I 

wasn’t very informed…Yeah, just from hearing from friends and just people around like in school. [ID Pre-555,004] 

Information gaps ( n = 10) Uptake 

[I waited] probably a week [to start using the NRT]. I’m not sure. I didn’t know how to —maybe I was a little bit confused when to start 

using them even though it did say to start using them, I think, a week before or —I’m not sure. [ID Post-4199] 

I mean, there were a couple of different questions that I had and they were able to address it in terms of side effects [ID Post-4522] 

I knew what was in [the NRT]. I knew it was controlled. I knew it was prescribed. I knew it was recommended from doctors, so it made 

it feel safe. [ID Pre-55,022] 

So, it’s a lot to do with fear too in what they’re going to deal with like withdrawals or things like that. So, there’s a lot of fear involved. 

If people were more informed, then it would be a lot better for them. And they’d feel like they’re more secure in their decision and they 

can do it. But without all this information, things like that, people just —they don’t try it. [ID Pre-555,067] 

[It was helpful when the doctor] went through this is how you do it, this is what you do with smoking, and this is how people have 

used it. This is how people are successful with it. [ID Pre-555,036] 

Consistent Use 

Because I tried the patches, and I didn’t think you could smoke with the patches on. Then I found out you could. So, I did. I mean, I 

didn’t smoke a lot. I tried not smoking at all and that wasn’t working. Then I didn’t wear it. 

[ID Post-2738] 

I’ve heard that you can’t stop [the vaporizer] for long, something they’re calling a hormone, so I mean if there was information about 

[safety of the vaporizer] I’d love to hear something about that. [ID Pre-555,003] 

Just make sure that people understand how much they can use at one time depending on how much they smoke. [ID Pre-555,018] 

Persistence 

The [patches] that I was getting prescribed were falling off my arm and they wouldn’t last a whole day. Nobody’s really helped me out 

with the medication use.... nobody’s told me what to do or how to use it, or —so I haven’t really had much guidance. Just a few minutes 

if the pharmacists took me aside for a minute… they never ask me about the patch and that stuff. So, I don’t know, there wasn’t much 

help for me out there in that way, so I did it on my own. [ID Pre-555,033] 

I don’t think people know too much information like how the patch works....I did [have concerns about the safety of the patch], that 

was why I took it off because I was seeing all these different stories like I wasn’t very informed…I think people just need to be more 

educated on how to use the different things to quit. [ID Pre-555,004] 

Incorporation of NRT into a 

routine 

( n = 7) 

Consistent Use 

Every time I got in the car I had a cigarette. And then when I did quit, chewing the gum really did help. Especially in the car. [ID 

Pre-555,022] 

The patch I used every day. The medication I used, at first, kind of on a schedule. But then I just did it when I needed it. That’s what 

I’m doing now. When I feel I need it. [ID Post-3240] 

Oral fixation 

( n = 7) 

Persistence 

I think something that would’ve played a huge role for me, is —again, I enjoy the oral fixation, that hand-to-mouth. So giving 

myself —other than chewing gum and sucking on a piece of candy, which is common knowledge —well, at least for most people it’s 

common knowledge. That really doesn’t work for me. [ID Post-2544] 

I feel like the combination of the patch with the lozenge, the one-two combo, really was, I think, what helped because when you 

smoke, you have like an oral fixation thing… Last time, I used the patch…and I think it didn’t address some of the physical urges that 

happen about smoking, right? [ID Post-4522] 

Disliked taste 

( n = 10) 

Persistence 

I’m going to start using the patches because the gum tastes nasty… The lozenges taste nasty. [ID Pre-1525] 

The lozenges I didn’t really like it [ID Post-4339] 

( continued on next page ) 

4 
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Table 3 ( continued ) 

Side effects 

( n = 4) 

Persistence 

The patch, like I said, gave me nightmares. [ID Pre-555,056] 

The patch itself, burned me. So that’s why I didn’t use the patch again. [ID Post-2544] 

Perceived effectiveness 

( n = 12) 

Persistence 

On a daily basis for about six weeks. And at that point I noticed no improvement. So I’ve got to stop it. [ID Pre-555,015] 

I mean, when I got a craving or an urge, or some sort of panic attack about cigarettes, or something like that —I’m teasing. I said, “I can 

rely on these. ” And physically, I’m sure they helped me a little bit. And mentally, they helped me a good amount. So it was like a 

substitute. It could have been a placebo, but it was helpful. [ID Post-4304]. 

I tried the patch and the lozenges. That worked for about a day [laughter]… it might’ve been a little more beneficial if I’d been offered 

some alternatives like the Chantix or the nasal sprays that they have or whatever other kind of medically assisted treatment is available 

to people. [ID Post-2544] 

∗ Frequencies (n) reflect number of participants reporting each theme. 
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onsistent use, and persistence. This is one of the first studies to de-

cribe facilitators and barriers to NRT use across a dynamic adherence

athway. While some themes are related to one stage of the adherence

athway (e.g., side effects influenced persistence), other themes were

epresented over all three aspects of the adherence pathway, sometimes

n varying fashions. For example, information needs were pertinent to

ach behavior, but the specific nature of those information needs varied

etween the three behaviors. Our study also highlights the importance

f peer influence on NRT adherence. Consistent with other studies, we

ound that unaffordability of NRT, side effects, and a negative view of

icotine were barriers to use ( Shiffman et al., 2008 ; Yingst et al., 2015 ),

nd that confidence in NRT safety is a facilitator to adherence ( Kim et al.,

019 ). Also, some themes that have been described in other studies on

RT adherence, such as forgetting to use NRT or not feeling that NRT

as necessary ( Yingst et al., 2015 ), were not represented within our

ample. 

Importantly, many of the barriers and facilitators we identified are

odifiable and could be addressed with messaging tailored to the pa-

ient’s knowledge, beliefs, and stage in their quit journey. For exam-

le, cost barriers indicate the importance of considering socioeconomic

nd insurance status when prescribing or recommending NRT. In Mas-

achusetts, Medicaid plans cover NRT. Almost half of our sample re-

eived Medicaid benefits, but the results from these interviews suggest

hat many patients may not know about their free or low-cost options.

mproving awareness of their insurance benefits, such as through infor-

ational handouts, may increase NRT uptake. The emergence of cost as

 factor impacting NRT adherence may also indicate that the situated-

MB model ( Rivet Amico, 2011 ), which accounts for socioeconomic con-

exts, would be a useful model for future research into these adherence

rocesses. 

Other barriers to uptake were related to behavior, beliefs, and atti-

udes. Readiness to quit may be a modifiable factor; for some patients,

ffering NRT may be a nudge to take action while others may benefit

rom recommendations to consider starting NRT prior to a quit date.

ndeed, one study showed that proactively providing a sample of NRT

ncreases medication use and quit attempts among both unmotivated

nd motivated smokers ( Carpenter et al., 2020 ). Additionally, hesita-

ion about using nicotine for smoking cessation, while a strong barrier,

ould be modified. Some participants reported concern over continuing

o rely on nicotine [Table 3] . Negative beliefs about nicotine for smok-

ng cessation have been demonstrated previously ( McDaid et al., 2021 ;

orphett et al., 2015 ) where some individuals who smoke believe NRT

ay be as harmful as cigarettes ( Shiffman et al., 2008 ). These results

how that negative views of nicotine for smoking cessation are present

n our population. Providing information about NRT safety may impact

moking outcomes. This could be done in ways that do not require ad-

itional provider time, such as informational posters or product inserts.

egarding consistent use of NRT, incorporating NRT into one’s routine

s a modifiable factor; brief advice that includes behavioral skills sup-

ort, such as tips for incorporating NRT into routines and information

bout the onset of nicotine delivery with patches and low potential for

ddiction, may improve consistent use. 
5 
Some barriers to NRT adherence were themselves non-modifiable,

ut with mitigatable impacts. For example, side effects and disliking

he taste of NRT lozenge were barriers. However, acknowledgement of

hese possibilities and the timely offer of another product option could

mprove use. Side effects came up during interviews, but not often. They

re expected among a minority of NRT users ( Mills et al., 2010 ). Pro-

iding a handout with the list of potential side effects, and actions to

ake if those side effects arise, could mitigate their impact on discontin-

ation by treating mild rash, altering lozenge use to minimize mouth

omplaints, or offering alternative pharmacotherapy to patients moti-

ated to quit. Additionally, while the hand-to-mouth oral fixation may

ot be modifiable itself, the impact of this fixation could be mitigated

y encouraging use of dual short and long-acting NRT including an oral

roduct like gum or prescription inhaler. Considering our findings that

atients may stop NRT use abruptly after noticing no immediate relief

n cravings, providers or counselors should consider intervening (such

s recommending dual forms of NRT) while patients are still using NRT,

n case the patient dislikes the taste, experiences side effects, or does not

eel that the NRT meets their behavioral needs. 

Certain themes were cross-cutting, affecting uptake, consistent use,

nd persistence. Two modifiable factors overlapped significantly and

ere consistently found along the entire NRT adherence pathway: peer

arratives about NRT and NRT information needs. Our findings suggest

hat there are significant gaps in knowledge surrounding NRT safety,

hich are sometimes filled by negative anecdotes about NRT from peers.

his misinformation may prevent people from initiating use, using NRT

n the way it is intended, or continuing use for the recommended du-

ation. For example, some people stopped using the patch, or never

tarted, because they heard from others that smoking with the patch may

ause a heart attack. It is challenging to shift misperceptions and atti-

udes around smoking and tobacco cessation ( Morphett et al., 2016 ), but

ome interventions have shown success ( Sharma-Kumar et al., 2021 ).

sking patients what they have heard about NRT may equip clinicians

o efficiently address barriers arising from those narratives. Alterna-

ively, digital media and public health campaigns could target these

yths about NRT. Interviews also highlighted that information needs

ary over the course of the adherence pathway: participants expressed

onfusion about when or how to begin NRT use (uptake), how much

RT to use (consistent use), and insecurity about NRT safety of contin-

ed use (persistence). Since the information needs and anecdotes heard

rom peers often overlapped in content, it may be that those who are less

nformed about NRT safety are particularly reliant on peer narratives. 

Many of the information needs detailed in the interviews could be

ddressed with counseling or additional resources, such as handouts

r text message programs. Participants identified their providers as a

rusted source of information. One participant noted that they felt com-

ortable using the NRT because they “knew it was prescribed. ” It may

e helpful for someone in the office or pharmacy to provide materials

hen a new prescription is written that describes the safety of the NRT,

ts details of use, and when to call the office. Creating opportunities for

atients to share concerns throughout the quit journey, not just prior to

RT prescription, may be needed. 
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.1. Limitations 

There are several limitations in this analysis. It is a secondary anal-

sis of interviews conducted for two pilot studies to inform the design

f a text message intervention. Our qualitative study is exploratory in

ature and reflects the experiences of our small sample of participants

rom one healthcare system. We asked participants about their most re-

ent use of any form of NRT (gum, patch, lozenge, inhaler) and did not

xamine the barriers and facilitators to medication adherence for each

orm individually. Notably, 83% of our participants were white, which

s consistent with the population of patients who smoke in our primary

are network, but may not produce in-depth understanding of adher-

nce processes for diverse populations ( El-Toukhy et al., 2016 ). Nev-

rtheless, some of the barriers to NRT adherence discussed here have

een reported in non-white populations, suggesting that these barriers

ay traverse demographics and countries ( Yuke et al., 2018 ). Lastly,

he study took place in a state with the highest rate of insurance cover-

ge in the nation ( United States Census Bureau, 2020 ) and a generous

nsurance benefit for smoking cessation in the state Medicaid program. 

. Conclusion 

Our results describe variation in the barriers and facilitators to NRT

ptake, adherence, and consistent use. NRT adherence is not static, and

he variability in adherence processes shown here demonstrates a need

o recognize where people are in their quit journey, their experience us-

ng NRT, and the stories they have heard about NRT as a smoking ces-

ation aid. The results suggest that engaging with patients about their

erceptions and knowledge, readiness to quit, and their socioeconomic

tatus when advising them on the use of NRT for smoking cessation

ould improve the real-world effectiveness of these medications through

mproved adherence. Additionally, public health campaigns could tar-

et common myths about NRT and provide information about potential

ide effects, methods for use, and insurance coverage through informa-

ional handouts, posters, digital media campaigns, or product inserts.

onsidering the common barriers to NRT uptake, including affordabil-

ty, readiness to quit, NRT safety, and patients’ understanding of how

ifferent forms of NRT work and should be used, could increase the ef-

ectiveness of public health interventions. Those barriers which were

ervasive across all three levels of adherence —peer narratives and in-

ormational needs —may represent particularly impactful factors to in-

ervene upon to improve smoking outcomes. 
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