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Are health conditions and concerns about health effects of
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Survey (2016–2018)
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ABSTRACT
Limited research has investigated the relationship between
multiple health conditions and subsequent quitting activities at the
population level. This study examines whether nine health conditions
and concerns related to smoking are predictive of quit attempts and
success among those who tried.
METHODS Data came from the International Tobacco Control Four Country
Smoking and Vaping Survey conducted in Australia, Canada, England
and the US. A total of 3998 daily smokers were surveyed in 2016 and
recontacted in 2018. Respondents were asked in 2016 whether they
had a medical diagnosis for depression, anxiety, alcohol problems,
obesity, chronic pain, diabetes, heart disease, cancer, and chronic lung
disease, and whether they had concerns about past/future health effects
of smoking. Outcomes were quit attempts and success (having been
abstinent for at least one month between surveys).
RESULTS Across all four countries, 44.4% of smokers tried to quit between
the two survey years, and of these 36.8% were successful. Concerns
about past (adjusted odds ratio, AOR=1.66, 95% CI: 1.32–2.08, p<0.001)
and future effects of smoking (AOR=2.17, 95% CI: 1.62–2.91, p<0.001)
and most health conditions predicted quit attempts, but were mostly
unrelated to quit success, with concerns about future effects (AOR=0.59,
95% CI: 0.35–0.99, p<0.05), chronic lung conditions (AOR=0.56, 95%
CI: 0.37–0.86, p<0.01) and chronic pain (with a trend) being associated
with lower success.
CONCLUSIONS Having a major chronic health condition does, generally,
motivate making quit attempts, but in some cases it is associated with
failure among those who try. More effective cessation support is required
for these high priority groups.
INTRODUCTION
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INTRODUCTION
difficult to do so completely even though they are
Many smokers want to stop smoking but find it aware of the possibility of developing health problems
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from smoking. Because of nicotine addiction, some
smokers will even persist in smoking after being
diagnosed with a serious health problem that can be
exacerbated by smoking. Smoking-related physical
health conditions such as cancers, chronic obstructive
pulmonary disease (COPD) and heart disease have
been found to be associated with high rates of quit
attempts or greater desire to quit smoking, but have
not always translated into higher rates of smoking
abstinence1-4. For example, smokers with COPD and
other pulmonary diseases (e.g. asthma) have been
found to have low self-efficacy to quit, are not being
referred for intensive cessation treatments, and find
it difficult to quit5, despite the fact that smoking
cessation remains the most effective intervention to
reduce or halt lung function decline in COPD6.
Studies have also found that cessation rates are
lower for smokers diagnosed with mental health
conditions (e.g. depression, anxiety) than the
general population of smokers 7, although they
may have made more quit attempts 8,9. Identified
mechanisms that underline persistent smoking
among smokers with depression include low
positive affect, high negative affect, and cognitive
impairment7.
The relationship between tobacco smoking and
pain is complex with an increasing number of studies
attempting to understand the associations between
them10-14. Chronic pain is defined as pain that lasts
longer than six months and is extremely common15.
Chronic pain conditions have serious negative
impacts on quality of life; are associated with mental
health conditions such as depression and anxiety,
and consumption of greater dosages of prescription
opioids; and impact interpersonal relationships
and daily activities14,15. Chronic pain and tobacco
dependence are two highly prevalent and comorbid
conditions. The interplay between them has been
evident13,16,17.
It is important to better understand how health
problems that a smoker is experiencing are related to
motivation to quit and success in remaining abstinent
after a quit attempt. At the population level, there
are very limited studies that have examined the
associations between multiple health conditions and
quitting. An earlier cross-sectional study9 examined
whether having health conditions (including nine
physical and mental health conditions) and concerns
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about the harmful effects of smoking were associated
(individually and combined) with making quit
attempts and remaining abstinent. The results show
that believing smoking had harmed/would harm their
health and reported specific health conditions, except
for alcohol problems, were positively associated with
quit attempts. However, associations between health
conditions and planning to quit in the future and
use of quitting medications were less consistent 9.
These cross-sectional findings need to be tested
longitudinally to see if the same associations apply.
This study uses longitudinal data collected over
18 months to examine how health concerns and
reported health conditions predict making quit
attempts and success among those who try to quit.
Based on previous work, we expect concerns and
health conditions, especially those most clearly
caused or exacerbated by smoking, to predict making
quit attempts but not to predict success in abstaining
from cigarettes. Indeed, we hypothesize that
some chronic health conditions will be negatively
associated with quitting success, as those who
continue to smoke despite additional efforts and the
motivating influence of a smoking-related illness
are likely to represent a particularly dependent
subgroup.

METHODS
Data source and participants
The data came from Wave 1 (July–November 2016)
and Wave 2 (February–July 2018) of the International
Tobacco Control Four Country Smoking and Vaping
(ITC 4CV) Survey conducted in Australia, Canada,
England, and the US. The main sample consisted of
the following respondent groups: 1) adult smokers
and quitters who responded to previous ITC 4C
Surveys (the predecessor of the ITC 4CV Survey)18
and were successfully recontacted online; 2) current
smokers and past smokers who had quit smoking in
the past 2 years and were newly recruited through
online probability-based consumer panels; and 3)
newly recruited current users of nicotine vaping
products (NVPs). A total of 12294 respondents were
present at the 2016 survey (Wave 1), of whom 8201
were current daily smokers. Of these daily smokers
in 2016, 3998 (48.8%) were recontacted in 2018
(Wave 2) and comprised the sample for the current
analysis (Australia: 707; Canada: 1227; England:
2
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Table 1. Baseline sociodemographic and smoking-related characteristics of daily smokers who were followed up
(n=3998) and lost to follow-up (n=4203) in 2018 in Australia, Canada, England and the United States
Characteristics

Followed up

Lost to follow-up

n

pb

%

n

3998

48.8

4203

Australia

707

56.5

544

43.5

Canada

1227

55.3

993

44.7

England

1268

44.0

1612

56.0

796

43.0

1054

57.0

Male

1948

46.2

2273

53.8

Female

2050

51.5

1930

48.5

Total

a

%
a

51.2

Country

US

<0.001

Gender

<0.001

Age at recruitment (years)

<0.001

18–24

286

21.5

1046

78.5

25–39

704

36.9

1204

63.1

40–54

1302

56.5

1003

43.5

≥55

1706

64.2

950

35.8

Education

<0.001

Low

1370

50.9

1324

Moderate

1625

50.0

1627

50.0

970

44.8

1196

55.2

33

37.1

56

62.9

High
No information

49.2

Income

<0.01

Low

1307

50.1

1301

Moderate

1335

49.9

1343

50.1

High

1108

45.6

1321

54.4

248

51.0

238

49.0

No information

49.9

Planning to quit

<0.001

Don’t know

506

58.1

365

41.9

Not planning

818

53.5

712

46.5

Beyond 6 months

1332

48.9

1394

51.1

Within 6 months

932

45.2

1128

54.8

Within 1 month

408

40.9

590

59.1

1395

54.9

1147

45.1

865

45.9

1018

54.1

1263

48.2

1356

51.8

324

41.1

465

58.9

Self-efficacy of quitting
Not at all sure
Slightly sure
Moderately sure/ don’t know
Very sure
Extremely sure
Heaviness of smoking index (HSI)

<0.001

147

41.6

206

58.4

3817

Mean=0.29
SD=0.86
(-2.33–3.39)

3910

Mean=0.11
SD=0.87
(-2.21–3.15)

NA

a In some analyses, the sample size was smaller than the total due to missing cases. b p-value for chi-squared test. SD: standard deviation. NA: not applicable.

1268; US: 796). Table 1 presents the characteristics
of the analytic sample and those lost to follow-up. A
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more detailed description of sampling methods and
original sample size for each country can be found
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elsewhere18-20. Study questionnaires and materials
were reviewed and provided clearance by Research
Ethics Committees at the following institutions:
University of Waterloo (Canada, ORE#20803/30570,
ORE#21609/30878), King’s College London, UK
(RESCM-17/18-2240), Cancer Council Victoria,
Australia (HREC1603), University of Queensland,
Australia (2016000330/HREC1603), and Medical
University of South Carolina (waived due to minimal
risk). All participants gave informed consent18-20.

Measures
Self-reported health conditions and concerns related
to smoking
Respondents were asked in the 2016 survey whether
they were currently being treated for, or had been
diagnosed (current diagnosis) with, the following nine
health conditions that are associated with smoking
cigarettes: depression, anxiety, alcohol problems,
severe obesity, chronic pain, diabetes, heart disease,
cancer (excluding non-melanoma skin cancer), and
chronic lung disease (e.g. chronic bronchitis and
emphysema). Their answers were coded as ‘yes’ vs
‘no/don't know’. In England, respondents were asked
about lung cancer and other types of cancer separately;
and, instead of chronic lung disease, were asked
about four specific conditions: asthma, emphysema,
chronic bronchitis or tuberculosis. Reporting any of
the cancers or lung diseases was coded as having the
general condition. We also conducted supplementary
analyses on a composite of having at least one of the
nine health conditions (‘any’ vs ‘none’).
In addition, participants were asked: ‘To what extent,
if at all, has smoking cigarettes damaged your heath?’
and ‘How worried are you, if at all, that smoking
cigarettes will damage your health in the future?’.
The response options for both were: ‘not at all’, ‘just
a little’, ‘a fair amount/moderately’, ‘a great deal’, and
‘don't know’. Responses were recoded into ‘yes, at least
moderately’ vs all lesser responses and ‘don't know’, as
have been done in previously published research21.
Outcome measures
The main outcomes assessed in this study were: 1)
quit attempts, defined as having made at least one
quit attempt between survey waves by asking smokers
‘How many times have you tried to quit since last
survey date?’ (at least 1 attempt vs no attempt/don’t
Tob. Prev. Cessation 2020;6(October):60
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know), or if they were currently abstinent at the 2018
survey; and 2) quit success, defined as having been
abstinent for at least one month at any point between
the two survey waves among those who tried to quit
between survey waves.
Covariates
All covariates were measured in the 2016 survey wave.
Demographic measures were gender (male, female)
and age (18–24, 25–39, 40–54, ≥55 years). Due to the
differences in economic development and educational
systems across countries, only relative levels of income
and education were used. A ‘low’ level of education
referred to those who completed high school or less
in Canada, the US, and Australia, or secondary/
vocational or less in England; ‘moderate’ meant
community college/trade/technical school/some
university (no degree) in Canada and the US, college/
university (no degree) in England, or technical/
trade/some university (no degree) in Australia; and
‘high’ referred to those who completed university
or postgraduate studies in all countries. Household
income per year was also grouped into ‘low’ (<$30000
in US, $45000 in Australia and Canada [countryspecific dollars], £15000 in England), ‘moderate’
($30000–$59999 in US, $45000–$74999 in Australia
and Canada, £15000–£39999 in England), and ‘high’
categories (≥$60000 in US, ≥$75000 in Australia and
Canada, ≥£40000 in England), and ‘not reported’.
Nicotine dependence was measured using the
continuous version of the Heaviness of Smoking
Index (HSI), which subtracts the natural log of
time to first cigarette in minutes from the square
root of cigarettes per day 22. Respondents were
asked about their intention/planning to quit via
the following question: ‘are you planning to quit
smoking?’. Response options were ‘within the next
month’, ‘within the next 6 months’, ‘sometime in the
future, beyond 6 months’, ‘not planning to quit’ and
‘don't know’. Self-efficacy of quitting was assessed
by asking: ‘if you decided to give up smoking
completely in the next 6 months, how sure are you
that you would succeed?’. Response options were
‘not at all sure’, ‘slightly sure’, ‘moderately sure/
don't know’, ‘very sure’, and ‘extremely sure’.

Data analysis
Descriptive statistics were used to examine differences
4
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in sociodemographic/smoking-related characteristics
in subgroups. The associations between smoking
cessation outcomes (i.e. quit attempts and quit
success) and reporting of health conditions and
concerns related to smoking (predictor variables)
were examined using logistic regression. Bivariate
logistic regression models were first used to examine
the association between an outcome variable
and each individual health condition/concern.
Multivariable logistic regression models were then
employed to further examine the association (with
adjusted odds ratio) between the quit outcome and
individual health condition/concern (or a composite
of the conditions), controlling for sociodemographic
characteristics (i.e. gender, age, education and
country) and health concerns; and finally, for quit
success, logistic regression models are reported for
longitudinal analyses, but we also ran them with the
best longitudinal weights we could compute and note
any meaningful differences in the text. In all analyses,
a p<0.05 was considered statistically significant. All
analyses were conducted using Stata Version 16.1.

RESULTS
Sample characteristics
Table 1 presents the baseline characteristics of the
samples. A total of 3998 respondents were recontacted
at Wave 2 survey (out of 8201 daily smokers from
Wave 1). Females, older respondents, those without
a plan to quit smoking, and those in Australia and
Canada compared to those in the US and England,
were more likely to be followed up.
The relationship between self-reported health
conditions/concerns and subsequent quitting
activities
Across all four countries, 44.4% of smokers (the
weighted point estimate: 45.1%) reported trying to
quit between the two survey waves. As shown in
Table 2, over 89% reported having concerns about
health effects of smoking (both in the past and
future), and considerable percentages of respondents
had depression (20%), anxiety (18%), and chronic
pain (13%). Comparatively smaller percentages of
respondents reported other health conditions.

Table 2. Relationship between health conditions/concerns and subsequent quit attempts between Wave 1
(2016) and Wave 2 (2018) among daily smokers (n=3998a) in Australia, Canada, England and the United
States
Condition or concern (Yes)

With conditionb

% (95% CI)

% (95% CI)

Unadjusted
Adjusted Model 1c Adjusted Model 2d
bivariate model vs
vs without
vs without
without concern/ concern/condition concern/condition
condition
OR (95% CI)
OR (95% CI)
OR (95% CI)

Concerns about past health
effects of smoking (n=3549a)

88.9 (88.0–89.9)

46.1 (44.4–47.7)

1.85 (1.49–2.28)***e 1.96 (1.58–2.43)*** 1.66 (1.32–2.08)***

Concerns about future health
effects (n=3703)

92.8 (92.0–93.6)

46.0 (44.4–47.6)

2.69 (2.04–3.56)*** 2.59 (1.96–3.44)*** 2.17 (1.62–2.91)***

Depression (n=810)

20.4 (19.2–21.7)

50.3 (46.8–53.7)

1.33 (1.14–1.56)*** 1.25 (1.06–1.46)**

1.20 (1.02–1.41)*

Anxiety (n=720)

18.2 (16.9–19.4)

51.1 (47.5–54.8)

1.38 (1.17–1.62)*** 1.19 (1.01–1.42)*

1.14 (0.96–1.35)

3.2 (2.6–3.7)

47.2 (38.4–55.9)

1.11 (.78–1.59)

1.07 (0.74–1.54)

1.00 (0.69–1.45)

Alcohol problems (n=125)

Made quit
attempts

Severe obesity (n=110)

2.8 (2.2–3.3)

57.3 (48.0–66.5)

1.69 (1.15–2.48)**

1.44 (0.97–2.13)

1.42 (0.95–2.10)

Chronic pain (n=522)

13.2 (12.1–14.2)

49.0 (44.8–53.3)

1.23 (1.02–1.48)*

1.29 (1.06–1.55)**

1.27 (1.05–1.54)*

Diabetes (n=355)

8.9 (8.1–9.8)

44.5 (39.3–49.7)

0.99 (0.80–1.24)

1.14 (0.91–1.43)

1.14 (0.91–1.43)

Heart disease (n=185)

4.7 (4.0–5.3)

49.2 (42.0–56.4)

1.21 (0.90–1.63)

1.43 (1.06–1.95)*

1.34 (0.98–1.82)

Cancer (n=86)

2.2 (1.7–2.6)

46.5 (36.0–57.0)

1.09 (0.71–1.67)

1.25 (0.81–1.93)

1.21 (0.78–1.88)

1.41 (1.09–1.82)**

1.32 (1.02–1.70)*

Chronic lung disease (n=275)

6.9 (6.1–7.7)

48.4 (42.4–54.3)

1.19 (0.93–1.52)

Having any of the above nine
conditions (n=1754)

44.3 (42.7–45.8)

49.7 (47.3–52.0)

1.45 (1.28–1.64)*** 1.44 (1.27–1.63)*** 1.39 (1.21–1.58)***

a In some analyses the sample size was smaller than the total due to missing cases. b The percentage with a reported health condition or concern. OR: odds ratio. CI: confidence
interval. c Adjusted Model 1: Adjusted for gender, age, education and country. d In addition to those characteristics that were adjusted in Model 1, Model 2 also controlled for
concerns for past and future health effects of smoking. e Reference value was for those without the health concern/condition, and this applies to all conditions. *Significant at
p<0.05; **p<0.01; ***p<0.001.

Tob. Prev. Cessation 2020;6(October):60
https://doi.org/10.18332/tpc/127471

5

Research Paper

Tobacco Prevention & Cessation

Both concerns about the health effects of smoking
and a number of health conditions reported at Wave
1 were associated with an increased likelihood
of making a quit attempt between waves, after
controlling for sociodemographic characteristics
(adjusted Model 1, Table 2). After further controlling
for health concerns (adjusted Model 2, Table 2), the
association between reported health problems and
making a quit attempt remained positive with the
exception of those reporting anxiety and heart disease.
As shown in Table 2, compared to those without
any of the nine health conditions that we assessed
at baseline (i.e. with ‘0’ condition), smokers with
at least one of the conditions (1+ condition) were
more likely to make quit attempts (49.7% vs 40.5%;
AOR=1.39, 95% CI: 1.21–1.58, p<0.001), after
controlling for sociodemographic characteristics and
general concern for health.
It is notable that both concern measures have
predictive power in Model 2 and adding them
both had little effect on the predictive power of
the individual or the collective measures of health

conditions.
Of the 1775 respondents who made quit attempts
between the two survey waves, 1724 had their
quit success status determined, with 634 (36.8%)
having achieved at least 1-month abstinence
between survey waves. Unlike for quit attempts,
where all the health concerns and health problems
were associated with attempts, we did not find any
positive associations with quitting success, which
was no different between those having one or more
of the nine conditions and those without (35.6%
vs 37.7%; AOR=0.94, 95% CI: 0.76–1.15, p>0.05)
(Table 3). Quitting success was negatively associated
with having concerns about health effects in the
future, chronic pain and chronic lung disease, after
controlling for sociodemographic characteristics
(Adjusted Model 1, Table 3). When we also
controlled for nicotine dependence and self-efficacy
to quit, the negative association remained essentially
the same for concerns about health effects in the
future (36.2% vs 49.3%; AOR=0.59, 95% CI: 0.35–
0.999, p=0.050) and chronic lung disease (26.7%

Table 3. Relationship between health conditions/concerns and quit success among those who made quit
attempts (n=1775a) between Wave 1 (2016) and Wave 2 (2018) in Australia, Canada, England and the United
States
Quit for 1 month
Unadjusted
Adjusted Model 1c Adjusted Model 2d
or longer between bivariate model vs
vs without
vs without
waves
without concern/ concern/condition concern/condition
condition
% (95% CI)
OR (95% CI)
OR (95% CI)
OR (95% CI)

Condition or concern (Yes)

With conditionb

Concerns about past health
effects of smoking (n=1634a)

92.2 (90.9–93.4)

36.2 (33.9–38.6)

0.73 (0.51–1.05)e

0.71 (0.50–1.02)

0.73 (0.51–1.06)

Concerns about future health
effects (n=1704)

96.1 (95.2–97.0)

36.2 (33.9–38.5)

0.58 (0.36–0.94)*

0.57 (0.35–0.93)*

0.59 (0.35–0.999)*

Depression (n=407)

23.1 (21.1–25.0)

36.0 (31.3–40.8)

0.96 (0.76–1.22)

0.99 (0.78–1.25)

0.98 (0.76–1.25)

Anxiety (n=368)

20.8 (18.9–22.7)

38.0 (33.0–43.0)

1.07 (0.84–1.36)

1.12 (0.87–1.43)

1.12 (0.86–1.45)

3.3 (2.5–4.2)

31.6 (19.5–43.6)

0.79 (0.44–1.39)

0.82 (0.46–1.45)

0.86 (0.48–1.53)

% (95% CI)

Alcohol problems (n=59)
Severe obesity (n=63)

3.6 (2.7–4.4)

34.4 (22.5–46.3)

0.90 (0.53–1.54)

0.92 (0.53–1.58)

1.15 (0.66–2.01)

Chronic pain (n=256)

14.5 (12.9–16.1)

30.9 (25.2–36.7)

0.74 (0.56–0.99)*

0.72 (0.54–0.97)*

0.74 (0.58–1.01)

Diabetes (n=158)

9.0 (7.6–10.2)

33.3 (25.8–40.9)

0.85 (0.59–1.21)

0.84 (0.58–1.21)

0.86 (0.59–1.24)

Heart disease (n=91)

5.2 (4.1–6.2)

36.7 (26.7–46.6)

0.99 (0.64–1.55)

0.99(0.63–1.56)

1.06 (0.66–1.68)

Cancer (n=40)

2.3 (1.6–2.9)

28.2 (14.1–42.3)

0.67 (0.33–1.35)

0.67 (0.32–1.36)

0.71 (0.34–1.47)

Chronic lung disease (n=133)

7.5 (6.3–8.7)

26.7 (19.1–34.3)

0.61 (0.40–0.90)*

0.57 (0.38–0.86)**

0.56 (0.37–0.86)**

Having any of the above nine
condition (n=871)

49.3 (47.0–51.6)

35.6 (32.6–39.0)

0.91 (0.75–1.11)

0.92 (0.76–1.13)

0.94 (0.76–1.15)

a In some analyses the sample size was smaller than the total due to missing cases. b The percentage with a reported health condition or concern among those who made quit
attempts. OR: odds ratio. CI: confidence interval. c Adjusted Model 1: Adjusted for gender, age, education and country. d Adjusted Model 2: Adjusted for sociodemographic
characteristics as well as self-efficacy and nicotine dependence. e Reference value was for those without the health concern/condition, and this applies to all conditions.
*Significant at p<0.05; **p<0.01; ***p<0.001.
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vs 37.6%; AOR=0.56, 95% CI: 0.37–0.86, p<0.01);
and there was a trend for chronic pain to also be
associated with relapse (p=0.055) (Adjusted Model
2, Table 3). When we ran the analysis with rescaled
longitudinal weights, both chronic pain and chronic
lung disease were negatively associated with quit
success (Supplementary file, Table S1).

DISCUSSION
Concerns about past and future health effects of
smoking, and most individual health conditions,
predicted making quit attempts, but were mostly
unrelated to quitting success, with relationships with
worry about future health, chronic lung conditions
and perhaps pain associated with lower success.
These results are consistent with prior
findings5,23,24 and underscore evidence of motivation
to quit being unrelated to success in smoking
abstinence8,25,26. While we expected both conditions
and concerns to be positively associated with
making quit attempts, we were surprised that the
relationship with health conditions was largely
independent of both believing that smoking has
harmed their health and worrying that it will in
future, with the last two having independent but
attenuated relationships. It suggests that the specific
concerns related to specific conditions are not fully
integrated into overall concerns.
Contrary to simple motivation-based theories,
future health concern was associated with lower
success rates as were having chronic lung disease
and chronic pain. It is more consistent with our
hypothesis that highly motivated to quit smokers
who are still smoking are overall more dependent25.
The negative association between chronic lung
disease and quit success is discouraging, given the
importance of smoking cessation for those suffering
from chronic lung disease27. There is evidence that
smokers with COPD have specific features that
may make it harder for them to quit 4,28. Smokers
with COPD score higher on the Fagerström Test
for Nicotine Dependence (FTND) and the number
of cigarettes smoked daily is significantly higher
compared with smokers without COPD 4,28 . We
observed a similar negative association with
quitting success in patients reporting chronic
pain. It is possible that smoking and perhaps
nicotine administration may help these patients
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cope with their pain 12,14. It is also possible that
smokers with chronic pain are also using other
drugs such as opioids and cannabis that may impair
their ability to sustain quitting smoking entirely.
Animal studies have yielded consistent support
for direct pain-inhibitory effects of nicotine and
tobacco, but results from human studies are
much less consistent 13. As mentioned earlier, an
increasing number of studies have been dedicated
to understanding the relationship between tobacco
smoking and pain10-14. Overall, smoking prevalence
among chronic pain patients is more than twice
in the general population 13,16,17. Individuals with
a lifetime history of chronic neck pain or chronic
back pain are 1.5 times more likely to be current
smokers and 2.4 times more likely to be nicotine
dependent compared to individuals without
chronic pain 23,24. The relationship between pain
and smoking is bidirectional: not only does pain
seem to increase rates and intensity of smoking,
but smoking has a major impact on pain as well17.
Smoking is associated with a higher incidence
of pain and worse pain severity10,29. Data from a
British national survey demonstrates prevalence
ratios of 1.1 to 1.3 for incident musculoskeletal
pain among smokers compared to non-smokers29. It
is not clear whether this is a causal relationship or
reflects a possibly ineffective self-medication effect.
Current smokers are also found to be more likely
than non-smokers and ex-smokers to use narcotics
and other analgesic drugs in an attempt to alleviate
that pain30,31. Having chronic pain is also associated
with an increased likelihood of daily use of nicotine
vaping products 21 . Pain intensity is related to
more severe smoking behaviour and nicotine
dependence11,32, and quitting (nicotine withdrawal)
could result in increased pain (subjective and
objective indices) 33 , which in turn may deter
smokers from trying to quit and remaining
abstinent. Smokers with chronic pain tend to
experience lower confidence and greater difficulty
when attempting to quit, and have a reduced
likelihood to achieve abstinence34, highlighting the
barriers (e.g. loss of reward, withdrawal, discomfort,
stress) to smoking cessation and specific needs (e.g.
combination of counselling and pharmacological
treatment) for this particular subgroup of tobacco
smokers.
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Strengths and limitations
There are several limitations to this study that need
to be acknowledged. First, this study relied on selfreported behavioural measures without biochemical
validation; however, we cannot see any reason why
there would be differential misreporting among the
participants. Second, as we mentioned earlier, some
participants were smokers and quitters who had
responded to previous ITC 4C Survey and, compared
to newly recruited participants, they may have had
differential memory effects in reporting on quitting.
To overcome this, we did ask about more recent quit
attempts (in the past 12 months) in our survey, but
we could not completely overcome the memory effect
issue. Third, the time of onset and severity/complexity
of the health conditions were not assessed (e.g. chronic
pain); if our interpretation of the findings is correct,
we might expect stronger negative relationships
between quit success and chronic diseases the longer
they have persisted. In addition, we have obviously
relied on self-diagnosis of problems and these may
differ from formal diagnoses, but again we cannot see
any reason this would differentially affect results. We
would expect knowledge a smoker has a condition
that may be caused or worsened by their smoking
would be a critical element in motivating extra action.
In future, it would be useful to look at recency of
acquiring health conditions, as onset of chronic
conditions linked to smoking should be a potent
motivator of quitting and that, if our interpretation is
correct, after some time those who want to quit, and
can, will have done so, so among the newly diagnosed
we might expect increased success. The sample
although large overall, only had small numbers of
cases with some conditions (e.g. cancer), so power to
find effects of meaningful size for those conditions is
limited. Finally, there was differential loss to followup, meaning lost cases cannot be considered missing
at random, so some caution is required in generalizing
to the overall population.
Strengths of the study include the longitudinal
design of the study, multi-country data and
reasonably large sample that allowed us to identify
associations between health conditions/concerns
and outcomes of interest. In itself, our results say
nothing strong about possible causation. However,
the longitudinal design helped increase the
capacity to explain effect in terms of possible causal
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relationships where causal associations have been
established in other work; so for example, we can be
confident the increased quitting attempts, associated
with lung disease at least, are partly a result of factors
associated with having the condition.
We would expect that all or nearly all of the
respondents with chronic conditions to have those
conditions managed by health professionals.
Research shows that quitting rates remain low
among many patients with COPD and other chronic
conditions, despite being aware of the specific
link between their condition and smoking 5. An
earlier cross-sectional study 9 showed that levels
of use of the strongest possible cessation help was
disappointingly low. Coupled with our new findings,
it suggests a pressing need to find better ways to
support smokers with smoking-related conditions
to use the strongest possible tools to maximize their
capacity to quit successfully. More effective cessation
support needs to be accompanied by a much stronger
suite of measures that will substantially reduce
supply and demand for tobacco products.

CONCLUSIONS
Having a major chronic health condition does,
generally, motivate making quit attempts, but in some
cases it is associated with failure among those who try.
More effective cessation support is required for these
high priority groups.
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