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Purpose: Smoking has a negative impact on disease activity in Crohn’s disease (CD). Smoking
may also affect the quality of life, but this has not been evaluated using validated measures over
time. We assessed the relationship between smoking and disease-specific quality of life over
time in a tertiary referral inflammatory bowel disease cohort.

Patients and methods: Retrospective cohort study from July 2004 to July 2009 in patients with
CD identified from the University of Maryland, Baltimore, Institutional Review Board-approved
University of Maryland School of Medicine Inflammatory Bowel Disease Program database.
Smoking status was classified as current, former, and never. Age was categorized as <40 years,
40-59 years, and 260 years. Index visit disease activity and quality of life was measured with the
Harvey—Bradshaw index, and the Short Inflammatory Bowel Disease Questionnaire (SIBDQ).
Repeated measures linear regression was used to assess the association between smoking and
quality of life over time after adjustment for confounding variables.

Results: A total of 608 patients were included, of whom 42% were male; 80% were Caucasian;
22% were current smokers; 24% were former smokers; and 54% were never smokers. Over
time, adjusted Harvey—Bradshaw index scores declined in all patients, but current smokers had
consistently higher scores. After adjustment for sex, age, and disease duration, never smokers had
higher mean SIBDQ scores at index visit compared to former and current smokers (P<0.0001);
all increased over time but SIBDQ scores for never smokers remained consistently highest.
Conclusion: Smoking has a negative impact on disease activity and quality of life in patients
with CD. Prospects of improved disease activity and quality of life should be proposed as an
additional incentive to encourage smoking cessation in patients with CD.
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Introduction
Inflammatory bowel disease (IBD), including Crohn’s disease (CD) and ulcerative
colitis (UC), is a multifactorial inflammatory disorder of the gastrointestinal tract that
affects over 1 million people in the US.! While the pathogenesis is unclear, cigarette
smoking is well associated with IBD outcomes, resulting in increased risk and exac-
erbation of CD, and a protective effect in UC.2>

The Center for Disease Control estimates that there are ~42 million smokers in
the US.® Smoking has been shown to adversely impact outcomes in several disease
processes, including cardiovascular disease and human immunodeficiency virus
infection.”® While smoking seems to ameliorate the effect of UC, it has been well
described as a negative predictor in CD, resulting in increased risk of surgery, perianal
disease, and an overall complicated disease course.’ Despite its deleterious effect, and
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its modifiable nature among environmental exposures, the
prevalence of smoking has been estimated to range from
20% to 33% in cohort studies.'*!!

Decrease in the quality of life has been described among
smokers without IBD.!? In CD, smoking has also been shown
to have a negative effect on the quality of life in cross-sec-
tional studies.’ To our knowledge, the effect of smoking on the
quality of life over time has not been described in IBD using
disease-specific validated measures. We sought to describe
longitudinal measures of disease-specific quality of life by
smoking status in a tertiary center IBD cohort.

Materials and methods

We conducted a retrospective cohort study from July 2004
to July 2009 in patients who were identified from an insti-
tutional review board-approved clinical data repository,
with a confirmed diagnosis of CD by clinical, endoscopic,
radiologic, and histologic criteria. Demographics and clinical
variables were extracted from the data repository, including
sex, race, age at index visit (categorized as age <40 years,
40-59 years, and 260 years), and behavioral phenotype by
Montreal classification.'® Perianal disease behavior and
upper tract location information were included as modifiers.
Behavior and location disease modifiers occur concurrently
with other behavior and location categories.

Smoking status was classified as current, former, and never,
as determined by the patient at the intake visit. CD activity
was measured at each clinical visit with the Harvey—Bradshaw
index (HBI),'* and disease-specific quality of life was also
measured at each clinical visit using the Short Inflammatory
Bowel Disease Questionnaire (SIBDQ)."® Demographics and
disease characteristics were compared using the X? test for
categorical variables, and analysis of variance testing was used
for continuous variables. Repeated measures linear regression
was used to assess the association between smoking status and
disease-specific quality of life over time after adjustment for
confounding variables described in means and standard devia-
tion. This study was approved by the University of Maryland,
Baltimore Institutional Review Board (IRB). A waiver for
consent was granted as this was a retrospective analysis of de-
identified data from the Universities IRB-approved database.

Results

Demographic characteristics

Six hundred and nine patients with CD were included.
Forty-two percent were male, and 80% were Caucasian
(Table 1). Twenty-two percent of patients were identified as
current smokers, 24% were former smokers, and 54% were

Table | Demographics of participants with CD from the
University of Maryland Baltimore IBD Program by smoking status
2004-2012

Total Never Former Current P-value
N=608 smokers smokers smokers
n N=326 N=147 N=135
(100%) n(53.6%) n (24.2%) n (22.2%)
Sex
Male 254 137 (42) 60 (41) 57 (42) 0.96
(41.9)
Race
Caucasian 340 (80) 176 (78) 83 (84) 81 (82) 0.69
CD behavior
Inflammatory 211 (35) 125 (41) 53 (39) 33 (27) 0.02
Stricturing 175 (29) 80 (26) 48 (35) 47 (38)
Penetrating 179 (29) 101 (33) 35(26) 43 (35)
Perianal 184 (25) 92 (28) 41 (28) 51 (38)
disease*
CD location
lleal 186 31) 96 (34) 45 (35) 45 (40) 0.52
lleocolonic 216 36) 118(42) 51 (39) 47 (42)
Colonic 122 (23) 69 (24) 33 (25) 20 (18)
Upper tract®™ 79 (13) 49 (19) 11(7) 19 (14)
Age at
diagnosis
(years)
<40 350 (58) 214 (66) 66 (45) 70 (52) <0.01
40-59 195 (32) 88 (27) 54 (37) 53 (39)
>60 63 (10) 24(7) 27 (18) 12 (9)

Notes: *This is a disease modifier and may coexist with other behavioral phenotypes.
**This is a disease modifier and may coexist with other disease locations.
Abbreviations: CD, Crohn’s disease; IBD, inflammatory bowel disease.

never smokers at the initial visit. There were no statistically
significant differences in sex, race, or disease location across
groups by smoking status.

Disease characteristics

As demonstrated in Table 1, the mean disease duration was
10.3 (£10.3) years at the index visit. The maximum follow-up
time was 5 years and the mean follow-up time was 1.6 years.
Two hundred and eleven (35%) patients had inflammatory
disease phenotype, 175 (29%) had stricturing phenotype, 179
(29%) had perforating behavior phenotype, and 184 (25%)
had perianal disease. One hundred and eighty-six (31%) had
isolated ileal disease location, 216 (36%) had ileocolonic
location, 122 (23%) had isolated colonic disease, and 79
(13%) had upper tract involvement.

Smoking status characteristics

As demonstrated in Table 1, patients diagnosed at age
<40 years were more likely to be never smokers compared
to patients diagnosed at age 4059 and =60 years (P<0.01).
Never smokers and former smokers were more likely to have
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inflammatory behavior phenotype, whereas current smokers
were more likely to have complicated disease behavior (stric-
turing or penetrating disease) (P=0.02).

Mean HBI scores were higher at index visit among current
smokers (4.615.0) than former smokers (4.3£5.3), and never
smokers (4.315.3) (P<0.0001) (Figure 1). Over time, after
adjustment for sex, age at index visit, and disease duration,
HBI scores declined significantly over time in all patients, but
current smokers had consistently higher scores (Figure 1). In
terms of disease-specific quality of life, never smokers had
higher mean SIBDQ scores at index visit (48.3£13.6), com-
pared to former smokers (46.6t14.1) and current smokers
(39.0£14.1) (P<0.0001) (Figure 2). After adjustment for sex,
age at index visit, and disease duration, disease-specific qual-
ity of life increased significantly over time in all patients, but
quality of life scores for never smokers remained consistently
higher than their former and current smoker counterparts.
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Figure | HBI score by smoking status, per year.
Abbreviation: HBI, Harvey—Bradshaw index.
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Figure 2 SIBDQ score by smoking status, per year.
Abbreviation: SIBDQ, Short Inflammatory Bowel Disease Questionnaire.

Discussion

To our knowledge, this is the first study examining the longi-
tudinal course of disease activity and quality of life based on
smoking status in an IBD cohort using validated measures.
In this study, we examined the relationship between smoking
and disease activity as well as disease-specific quality of life
over time in 608 patients with CD. After adjustment for age,
sex, and disease duration, current smokers had significantly
increased disease activity and decreased quality of life at
the initial visit compared to former and never smokers. The
differences in disease activity and quality of life among the
three smoking groups persisted over time, although all groups
experienced a decrease in disease activity and an increase in
quality of life over time.

These findings describe an inverse correlation between
smoking status and quality of life in CD, and are consistent
with the existing literature.'® The largest study examining this
question was a cross-sectional study from the Netherlands,
in which smoking status was associated with decrease in
the quality of life, as measured by the SIBDQ in over 1,100
patients with CD. This difference was attributed to increased
bowel symptoms, as well as worsened emotional factors.’
Interestingly, this difference was more pronounced among
young females, though no sex differences were noted in our
study. In a more recent cohort study conducted in Australia,
the longitudinal effect of smoking on disease progression and
risk of surgery was assessed using the Sydney IBD Cohort
database, including 1,203 patients with IBD, of whom 626
had CD.' In this study, no difference in disease location or
behavior was detected by smoking status; however, after
a median follow-up period of 9 years, smokers with CD
exhibited an increased risk of surgery, more frequent hos-
pitalizations, and increased risk of peripheral arthritis. In a
prospective cohort study of 622 patients with CD, smoking
was associated with more frequent disease flares, and this
risk was notably increased with smoking >15 cigarettes per
day."” Quality of life measures were not included in these
studies.

The observed decrease in the quality of life of CD patients
may be due to the negative effect of smoking on disease activ-
ity; however, other factors may also be at play. Literature in
the field of psychiatry suggests there may be an association
between smoking and depression,'? which may also adversely
impact disease-activity scores by outside factors that do not
necessarily correlate with active inflammation. Our study was
limited by the classification of smoking status at the index
visit only, without additional longitudinal data on smoking
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status. We also were not able to adjust for medication use in
this cohort, a potential confounder of disease activity and
quality of life.

Importantly, patients are often not aware of the negative
impact of smoking on CD. In a study of current and former
smokers with IBD, only eleven out of 41 current smokers
were aware that smoking could exacerbate their disease,
and none of the 19 former smokers surveyed were aware
of this association.'® In addition, 27 of the 41 smokers had
never been asked to stop smoking by their primary doctor.
This stresses the role of the provider to educate patients
regarding the deleterious effects of smoking in CD. Long-
term improvement in quality of life should be proposed as
an additional incentive to encourage smoking cessation in
patients with CD.
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