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Summary
Background For people with chronic pain, cigarette
smoking is associated with greater pain intensity and
impairment. Researchers have hypothesized a reciprocal relationship in which pain and smoking exacerbate each other, resulting in greater pain and increased smoking. This study aimed to qualitatively
examine patient perspectives on this association.
Methods A retrospective thematic analysis of smoking
cessation counseling notes for 136 veterans in the Pain
and Smoking Study, a tailored smoking cessation trial,
was conducted. A validated codebook was applied to
each counseling note by four independent coders using Atlas.ti (Atlas.ti, Berlin, Germany). Coders particDisclaimer The opinions expressed here are those of the
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ipated in a consensus-forming exercise with salient
themes validated among the wider research team.
Key results Participants averaged 60 years of age
(range 28–77 years) and were 9% female. The median
number of cigarettes smoked per day was 15, with
a mean pain intensity score in the last week (from
0–10) of 5.1. While not all patients acknowledged
a connection between pain and smoking, we found
that (1) pain motivates smoking and helps manage
pain-related distress, as a coping strategy and through
cognitive distraction, and (2) pain motivates smoking but smoking does not offer pain relief. Concerns
about managing pain without smoking was identified
as a notable barrier to cessation.
Conclusion Many patients with chronic pain who
smoke readily identified pain as a motivator of their
smoking behavior and are reluctant to quit for this reason. Integrated interventions for smokers with pain
should address these perceptions and expectancies
and promote uptake of more adaptive self-management strategies for pain.
Keywords Tobacco · Chronic pain · Smoking
cessation · Qualitative research · Coping strategy

Introduction
Smokers report significantly greater pain intensity,
more frequent pain, greater pain-related functional
interference, and more prescribed opioid use compared to non-smokers [1–7]. In a conceptual synthesis, Ditre et al. hypothesized a reciprocal model for
the link between pain and smoking fueled by myriad
social, biological, and physiological factors in which
pain and smoking exacerbate each other, resulting in
a positive feedback loop of greater pain and increased
smoking [8, 9]. This feedback loop has been validated in recent studies showing that pain increases
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the urge to smoke in a dose-dependent relationship,
[10–12] and that smokers with co-occurring pain are
less likely to initiate and maintain a cessation attempt
[13].
Pain-related anxiety (i.e., tendency to respond to
pain with anxiety or fear) [14] is conceptualized as
a trigger to smoke, diminishes smokers’ self-efficacy
to make a quit attempt, and has been implicated
in the maintenance of tobacco dependence [15–19,
46]. Previous research suggests that smokers with
chronic pain may have underdeveloped coping skills
[20, 21, 47]. Combined with data showing that nicotine may have an acute analgesic effect on pain, [22]
people who smoke and live with chronic pain face
compounded challenges when trying to quit.
Few qualitative studies have explored how patients
perceive their smoking behavior in different populations with pain. Hooten et al. interviewed 18 smokers with chronic pain undergoing a 3-week outpatient
pain treatment program. Smoking was an important
coping strategy for pain and distress, and patients using opioids reported that opioids stimulated smoking
[23]. Aimer et al. interviewed 36 current or former
smokers with rheumatoid arthritis (RA). Most (64%)
were unaware of a link between smoking and RA, thus
not perceiving RA as a reason to quit [24].
The present study aimed to identify and examine perspectives and knowledge of the link between
smoking and pain among veterans enrolled in a smoking cessation trial who currently smoke and have
chronic pain. We sought to uncover whether patients
recognized a relationship at all between their pain
and smoking behavior and elucidate their motives
for continuing to smoke despite these contradictions.
Understanding patient perspectives on this linkage
will inform the design of integrated interventions that
address both smoking cessation and pain management.

Methods
This study was conducted as a sub-study of the Pain
and Smoking Study (ClinicalTrials.gov NCT02971137),
which is a randomized control trial of smoking cessation plus cognitive behavioral intervention (CBI)
versus standard smoking cessation counseling in veterans who smoke and have chronic pain. The CBI
focused on psychoeducational and skills-based approaches based on the VAs pain self-management
program [25]. Male and female veterans (n = 136) who
were current smokers (defined as ≥ 7 cigarettes in past
7 days) and had chronic pain (defined as pain intensity ≥ 4/10 for more than 3 months) at the Connecticut
Veterans Administration (VA) and Northampton VA
were included. Protocols and consent documents
were approved by the VA Connecticut Institutional
Review Board.
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Recruitment process
Veterans receiving care at VA Connecticut and Northampton VA were identified from the electronic medical record using a data pull for smoking status and
pain intensity based on vital signs and health factors. We sent an introductory letter to 3478 potentially eligible participants that described the study and
informed them that they would be contacted about
participating unless they called a toll-free number to
refuse participation, of which 720 were unable to be
reached by telephone. Of the 2758 patients contacted,
2319 declined to participate. The remaining 439 were
called by a study member to complete an eligibility
screening, of whom 50 failed. Then, 389 patients consented and were enrolled, and 371 completed baseline survey assessments over the phone. Of the 186
patients randomized to the CBI arm, the 136 patients
who completed the first counseling session were included in this study. All patients gave their informed
consent prior to their inclusion in the study. Patients
were randomized to one of two treatment groups. The
present study is an analysis of the participants who
were assigned to the CBI treatment group and completed the first counseling session, which included
asking the veteran about perceived connections between smoking and pain.

Measures
Demographics and clinical variables were collected
during baseline phone surveys and included age, gender, race, marital status, educational attainment, work
status, smoking measures (cigarettes smoked per day
and pack/year smoking history), measures of pain intensity on an 11-point scale (from 0 as no pain, to 10
as worst pain imaginable) [26] and pain interference,
on a self-rated 11-point scale about how much pain
interferes with daily life (from 0 as does not interfere,
to 10 as completely interferes) [27].
One PASS study counselor conducted five standardized counseling sessions with each patient and wrote
notes on what the patient discussed, which included
summary statements and direct quotes. We analyzed
the first session counseling notes, in which the veteran’s perception of the relationship between pain and
smoking from the first counseling session was discussed. These notes were manually extracted into
Atlas.ti Version 7 (Atlas.ti, Berlin, Germany) for the
current analysis.

Analysis
To characterize the sample, frequencies and proportions were calculated for the demographic and clinical data. In terms of qualitative analysis, extracted
clinical notes were examined by qualitative content
analysis to identify relevant themes. First, we conducted open coding with a randomly selected subset
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of clinical notes (about a quarter of the full sample)
during which four coders identified key concepts that
emerged from the text. Then, we created a codebook
focused on the pain and smoking relationship, comprised of commonly observed themes in participant
notes. The codebook was validated among the larger
study team before four independent coders applied it
to the full sample of session notes using Atlas.ti. The
four individual coders’ codes were then merged, and
the four coders participated in a consensus forming
activity during which each use of a code was discussed for consistency and validity. A single validated
code with all participants notes was reviewed by the
wider study team [28]. The current study explored
emergent themes around the perceived connection
between pain and smoking. We identified representative quotes, written in either third person from the
counselor’s summary statements or in first person
from direct patient quotes, from session notes to
illustrate these themes.

Results
Participant characteristics
Veterans were on average, 60 years old (range from 28
to 77 years), and 9% female (See Table 1), 62% of
participants identified as White and 31% participants
identified as Black. Around half were married, and
about a third had high school graduate degree or less.
Over 70% were unemployed. The median number of
cigarettes smoked per day was 15, with a median of 21
pack years. The mean pain intensity score in the last
Table 1 Characteristics of the PASS qualitative study
sample (n = 136)
Participant characteristics

N = 136

Median age, years (IQR)

60.5 (51.5-66.0)

Male (%)

124 (91.2)

Race/ethnicity (%)
White

83 (61.5)

Black

41 (30.4)

Hispanic

7 (5.2)

More than one race

3 (2.2)

Other

1 (0.7)

Married/living with partner (%)

69 (51.5)

High school graduate or less (%)

47 (34.6)

Self-reported work status (%)
Full-time

Relationship between pain and smoking

Smoking
is used as
a coping
strategy for
emotional
distress
related to
pain

“In the absence of other vices to cope, I smoke when I am in
pain.”
“Veteran reports smoking more when her pain is high; stating
‘I know it doesn’t help the pain but I think to myself, this will
make me feel better.’”
“He feels smoking has helped ‘calm me down’ which in turn
has helped manage his pain.”
“He describes having a difficult time separating physical pain
from emotional pain. He identifies being quite anxious which
leads to feeling physically tense and subsequently experiencing
physical pain.”
“He finds himself smoking more when his pain is high and
believes this is to manage his anxiety which is triggered by
pain.”
“If I have to live in severe pain, I am not going to quit smoking.”

Smoking
helps serve
as a cognitive distraction from
pain/taking
a break
from pain

“He has noticed smoking more when his pain in higher and attributes the subsequent relief he experiences to ‘the distraction
of smoking.’”
“He finds that he smokes more when he has a pain flare-up.
He describes smoking during those times as a ‘reprieve’ from
focusing on the pain. He associates smoking with being deployed and how for 5–10 min, you were able to just focus on
smoking and nothing else.”

Pain motivates smoking but smoking does not offer pain relief
More pain
leads to
more smoking but not
relief

“Smoking more when her pain is high and that doing so does
not offer her any tangible relief.”
“Does smoke more when his pain is high but believes it
doesn’t help. ‘It’s just a habit.’”

week (from 0–10) was 5.1 (SD: 1.6) and mean pain
interference rating was 5.5 (SD: 2.2).
Two major themes were identified by participants
(See Table 2): (1) pain motivates smoking and smoking
helps manage pain-related distress, and (2) pain motivates smoking but smoking does not offer pain relief. Within theme 1, two sub-themes were identified:
(1a) smoking is used as a coping strategy for emotional distress triggered by pain, (1b) smoking helps
serve as a cognitive distraction from pain.
Although these themes were well represented by
the data, a notable subset of veterans did not feel there
was a connection between their smoking behavior and
pain. These veterans reported no change in smoking
behavior when confronted with pain: “Veteran does
not believe that there is a connection between his pain
and smoking, nor is he more likely to smoke when his
pain is high.”

31 (23.0)

Part-time

12 (8.9)

Not employed

92 (68.1)

Cigarettes per day, median (IQR)

15 [8.5-20]

Pack years, median (IQR)

21 [8.8-41.5]

Pain intensity in last week (0–10), mean (SD)

5.1 (1.6)

Pain interference, mean (SD)

5.5 (2.2)

PASS Pain and Smoking Study, IQR interquartile range, SD standard deviation
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Table 2

Theme
Illustrative quote
Pain motivates smoking and smoking helps manage pain-related distress

Theme 1: pain motivates smoking and smoking
helps manage pain-related distress
Many participants in this category believed that pain
triggered their smoking behavior, especially when
they had a flare-up: “Veteran believes he smokes
more when experiencing a pain flare-up. However, he
does not think smoking actually relieves the pain, but
rather serves as a ‘crutch.’”
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Sub-theme 1a: smoking is used as a coping strategy
for emotional distress related to pain

Sub-theme 1b: smoking helps serve as a cognitive
distraction from pain/taking a break from pain

The most common way participants thought about
smoking was as a way to cope with chronic pain: “In
the absence of other vices to cope, I smoke when I am
in pain.” Many participants talked about how smoking
eased their experience and helped them better handle their pain: “smoking makes the pain bearable and
it calms me down.” Others recognized that this alleviation was more mental than physical: “I know it
doesn’t help the pain, but it soothes me.” One participant was even more direct, pinpointing that smoking
for her was not a way to relieve herself of pain but
to improve her mood: “Veteran reports smoking more
when her pain is high; stating ‘I know it doesn’t help
the pain but I think to myself, this will make me feel
better.’”
Many participants talked about how the calming
effect of smoking was beneficial for tolerating pain:
“He feels smoking has helped ‘calm me down’ which
in turn has helped manage his pain.” Others felt that
the functional impacts of pain led them to their increased smoking behavior: “When I am not mobile
because of my pain, I smoke more. It relaxes me.”
Others emulated this feeling of paradox and reasoned
that the relaxation was not physical but psychological:
“It’s gotta be psychological because I know it doesn’t
make the pain better.”
Similarly, other participants conceptualized smoking as a way to deal with the stress and anxiety of pain:
“She states living with pain causes stress and smoking relieves stress.” One participant elaborated on this
connection: “He describes having a difficult time separating physical pain from emotional pain. He identifies being quite anxious which leads to feeling physically tense and subsequently experiencing physical
pain.” In this way, one participant felt that smoking
relieved both the “emotional stress he experiences in
the context of pain [and] the anticipation of pain.”
More specifically, many participants used smoking as
a way to manage pain-related anxiety: “He finds himself smoking more when his pain is high and believes
this is to manage his anxiety which is triggered by
pain.” In these participants, pain and the apprehension of pain precipitated significant anxiety, and thus
smoking was a self-medicating treatment to help alleviate the mental strain of living with chronic pain.
Consequently, concerns about coping with chronic
pain without smoking was identified as a notable barrier to smoking cessation: “If I have to live in severe
pain, I am not going to quit smoking.” Many participants were worried about losing their primary coping
strategy: “‘My mind asks, what am I going to do if
I don’t smoke?’ He feels fear and anxiety are difficult triggers for him to manage.” Many veterans were
concerned about being able to calm themselves down
when their pain was high, and one compared quitting
smoking to “losing an old friend.”

Participants also described smoking as a distraction
from the pain: “He has noticed smoking more when
his pain is higher and attributes the subsequent relief he experiences to ‘the distraction of smoking.’”
When the feeling of pain takes over, some veterans
expressed that smoking was a way to shift focus away
from the pain: “He finds that he smokes more when
he has a pain flare up. He describes smoking during
those times as a ‘reprieve’ from focusing on the pain.
He associates smoking with being deployed and how
for 5–10 min, you were able to just focus on smoking
and nothing else.” The idea of using smoking as a way
to take a break extends into taking a pause from focusing on the pain: “He described noticing that he
does smoke more when his pain is higher and that he
immediately reaches for a cigarette when he needs to
take a break due to his pain. During these times, he
finds smoking is a distraction from his pain.” Many
veterans described how smoking was a way to “take
your mind off of the pain” and, even more generally,
smoking was “a few minutes of not focusing on my
life.” One veteran felt that smoking did decrease his
pain level, but “it’s psychological, not physical. It’s
a distraction.”

K

Theme 2: pain motivates smoking but smoking
does not offer pain relief
Some smokers felt that although they smoked more
when their pain was high, smoking had no direct
influence on their pain. One participant reported
“smoking more when her pain is high and that doing
so does not offer her any tangible relief.” Another
explained that he “does smoke more when his pain
is high but believes it doesn’t help. ‘It’s just a habit.’”
One veteran did not feel there was an association
between his pain and smoking, yet found himself
smoking more when he had higher pain: “He does
find that he smokes when his pain is higher, however,
he does not associate smoking being triggered or relieving pain.” One participant took this a step further
and identified that smoking, in the long run, resulted
in worsened pain: “He does identify smoking more
when his pain is higher, though he believes doing so
intensifies his pain.”

Discussion
Our study revealed that while not all veterans who
smoke tobacco cigarettes and have chronic pain perceive a connection between smoking and pain, many
recognize that smoking helps them manage their
emotional response to pain. One group of patients
noted their smoking mitigates the experience of pain
and describes using smoking as a coping strategy for
or distraction from pain-related distress. Thus, cop-
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ing with pain was identified as a significant barrier to
smoking cessation. Another group of patients noted
that although they tended to smoke more when their
pain was higher, smoking did not offer pain relief,
and some veterans did not perceive a relationship
between smoking and pain at all. Although evidence
suggests a bi-directional association in which smoking leads to increased pain and increased pain leads
to more smoking [20, 22], few studies have examined
this relationship from the patient’s perspective, which
reveals top areas to target when designing smoking
cessation interventions.
Most patients in our study reported that more pain
led to more smoking, which aligns with the results of
several experimental studies [8, 11, 12]. In a study of
36 smokers, Dhingra et al. found that patients experienced the most pain when they were about to smoke,
indicating that pain may trigger smoking behavior
[29]; however, pain levels before and after smoking
were the same, [29], which supports the opinion of
some veterans in our study that smoking does not
actually decrease pain itself. Similarly, Jamison et al.
found that most patients with back pain reported
a need to smoke when they were in pain, but over
90% believed that smoking had no effect on their pain
intensity [30].
In our study, some patients characterized this behavioral response by perceiving smoking as a coping
strategy for or cognitive distraction from pain, thus
therapeutic opportunities can focus on coping strategies and replacement behavior for smoking. In the
study by Hooten et al., the authors found that treatment-seeking pain patients reported that they smoke
in response to pain, use tobacco to cope with pain,
and endorse pain as a barrier to quitting smoking [23].
Similarly, in a qualitative study of 48 patients with fibromyalgia, Weingarten et al. found that smoking had
no direct impact on pain but improved anxiety and
irritability associated with pain [31]. Tobacco smoking
has been hypothesized to help people cope with stress
by relieving negative affect, [32–34] and some qualitative studies revealed that in military culture, tobacco
smoking is viewed as a form of stress relief [35–37].
The idea of smoking as “taking a break” is common as
well [38], especially for military members undergoing
rigorous training in the service [35–37, 39]; however,
research shows that, in reality, tobacco users tend
to report having more stress than non-smokers and
that smoking largely relieves the stress of nicotine addiction [40, 41]. Coaching people who smoke about
adaptive coping strategies to promote both smoking
cessation and pain self-management can improve
pain-related anxiety and lead to increased confidence
in ability to quit [42].
The link between smoking and pain has been analyzed quantitatively by Ditre et al., who surveyed
75 smokers to assess interrelations between pain and
smoking [43]. They developed a 9-item tool called the
Pain and Smoking Inventory (PSI) based on three do-
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mains (pain as a motivator of smoking, the use of tobacco to cope with pain, and pain as barrier to smoking cessation) to assess how smokers perceive their
pain and smoking behavior to be interrelated. This
was validated in a population of people with human
immunodeficiency virus (HIV), and PSI scores were
higher in smokers who had pain than those with no
pain [44]. Furthermore, higher PSI scores were associated with greater pain and pain interference [44].
Understanding how each patient perceives this link is
important to predict cessation outcomes, as Endrighi
et al. found that in patients with mobility impairments, the PSI domain of smoking to cope with pain
was associated with lower odds of abstinence from
smoking [45].
Our study found that pain was a barrier to smoking cessation for many veterans, and mechanisms in
place that may make it harder for patients with pain
to quit smoking. In a study of 132 smokers with pain,
Zale et al. found that smokers who endorsed pain in
the last month had more difficulty quitting and had
lower confidence in their ability to remain abstinent
[46]. In a study of 151 chronic pain patients, Patterson et al. found that smokers who used smoking as
a coping strategy for pain experienced greater pain
intensity, interference, and fear of pain than those
who did not [47]. Increased pain sensitivity, as measured by the cold pressor test, has also been shown
to predict greater risk of relapse after smoking cessation [48]. Furthermore, Ditre et al. demonstrated
that after abstaining from smoking for 12–24 h, smokers have increased capsaicin-induced pain intensity,
suggesting that smokers may feel increased pain in
the early smoking cessation phase, which can impair
cessation attempts [49].
Our study showed that some veterans did not recognize a connection between pain and their smoking
behavior, revealing a prime target for smoking cessation interventions. This lack of connection may be
due to a lack of smoking education and counseling
during clinical visits [50–52]. This theme is echoed
in a qualitative analysis of smoking cessation in people with rheumatoid arthritis, in which participants
revealed the paucity of information they had received
about the connection between smoking and their disease [53]. Therapies that help patients understand this
link can help motivate them to initiate smoking cessation and maintain abstinence. In a trial of 99 patients
with chronic pain who smoke, Hooten et al. found
that those who received a brief pain and smoking intervention that taught patients about the discrepancy
between continued smoking and desired pain outcomes were more likely to endorse a willingness to
quit smoking [54]. Similarly, in a trial of 71 participants, Zale et al. found that a brief motivational intervention aimed at increasing knowledge of the painsmoking relationship in smokers with pain increased
engagement in cessation treatment at 1-month follow-up [55]. These targeted treatments may lessen
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the extent to which pain serves as a barrier to smoking cessation, thus improving patient willingness to
quit.
This study was a part of the Pain and Smoking
study, a trial that examines whether cognitive behavioral interventions can improve cessation rates. As
noted by Ditre et al., individuals who smoke to cope
with pain may need treatments focused on adaptive
approaches to pain management prior to engaging
a cessation attempt [55]. Cognitive behavioral techniques have been shown as effective ways to help patients manage pain [56, 57] and these findings highlight the importance of developing interventions for
smokers with pain that address other mechanisms for
coping. This trial promotes cognitive behavioral pain
management techniques that are tailored to also promote smoking cessation in the context of pain (e.g.,
physical activity, progressive muscle relaxation, and
pleasant activity scheduling), [58] based on standard
approaches rooted in behavioral treatment principles,
social cognitive theory [59], motivational interviewing [60] and the VA’s existing pain self-management
program [40]. Recognizing patients’ motivations to
continue their smoking behavior allows clinicians to
create and adapt better treatment programs that can
help patients stop smoking while improving their pain
management.
Future studies should look at how mental health
conditions, such as depression and posttraumatic
stress disorder, [61, 62] also factor into the relationship between pain and smoking. Smokers may experience worse depression than nonsmokers [63–65] and
those with comorbid mental illnesses may have complicated reasons for smoking [66, 67]. Previous studies
have suggested that people who smoke need higher
doses of opioids and are more likely to abuse opioids,
[68–70] and are more likely to require higher doses of
certain pain medications such as duloxetine [71, 72].
Future studies should also analyze how patients perceive their overall pain management strategies relate
to smoking.
Our study has several important limitations. First,
we recruited patients with chronic pain who smoke,
were interested in quitting within the next 30 days,
and willing to participate in a smoking cessation intervention. These patients may not generalize to all
patients who smoke and have chronic pain. Second,
this study relied on retrospective analysis of semistructured session notes and thus data were not collected specifically for this purpose. We could only address themes that naturally came up in the session.
A future prospective qualitative study may be able to
delve deeper into some of these concepts. Third, only
two VA facilities were used in this study, and results
may not represent veterans who received care at other
facilities. Our study nevertheless provides important
insights with regard to patients’ experiences with the
link between smoking and pain and helps researchers
and clinicians understand the need for substituting
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another coping mechanism for smoking to help patients cope with pain.

Conclusion
Most patients with chronic pain who smoke readily
identified pain as a motivator of their smoking behavior and are reluctant to quit for this reason. Integrated
interventions for smokers with pain should address
these perceptions and expectancies and promote uptake of more adaptive self-management strategies for
pain.
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