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Smoking in Crohn's disease: effect on localisation
and clinical course

E Lindberg, G Jarnerot, B Huitfeldt

Abstract
The effects of smoking on the localisation and
clinical course of Crohn's disease is evaluated
in 231 patients. Heavy smokers (>10 cigarettes/
day) had an increased risk of operation at least
once - odds ratios for heavy smokers compared
with never smokers after five and 10 years were
1*14 and 1-24 respectively (p=0.03 and
p=0.017). The risk of further operations was
even higher and after 10 years the odds ratio
was 1.79 (p=0.015). The accumulated number
of fistulae and/or abscesses was higher for
smokers than for never smokers (p=0.046).
Patients with a high life time tobacco exposure
(>150 cigarette years) and heavy smokers
(>10 cigarettes/day) had small bowel disease
more often than patients with lower life time
exposure (<150 cigarette years) and patients
smoking s,10 cigarettes/day (p=0.002 and
p=0-045 respectively). The course of Crohn's
disease analysed in different ways was un-
favourable for smokers, especially heavy
smokers. Patients with Crohn's disease should
be dissuaded from smoking.

Somerville et all showed in 1984 that patients
with Crohn's disease were more often smokers
than controls. This has been verified by others in
studies comparing patients with Crohn's disease
with population controls, patients with ulcerative
colitis or irritable bowel syndrome.2'-0 Little is
known whether or not smoking affects the
localisation or course of the disease. The aim of
the present study was to investigate this.

Methods

plete data in this respect and no analysis has been
performed regarding change of localisation.
The number of surgical procedures carried out

for Crohn's disease was registered. These pro-
cedures have been defined as resection and/or
stricture plasty. Minor operations such as drain-
age of perianal abscesses or cleavage of perianal
fistulae, operations for adhesions without bowel
resection or stricture plasty and minor stomal
revisions have not been included.

Disease complications such as fistulae and/or
abscesses localised perianally or elsewhere at the
time of diagnosis and during the follow up were
registered.

In order to evaluate whether or not smoking
habits had any influence on the localisation of the
disease or the occurrence of fistulae and/or
abscesses at the time of diagnosis the smokers
were divided into different groups. The effect of
the dailynumber ofcigarettes consumed irrespec-
tive of the life time exposure was studied by
dividing the smokers into consuming 6 10 or
> 10 cigarettes/day. We have attempted to
evaluate the importance of the total cigarette
exposure before diagnosis by calculating the
number of cigarette years for each patient using
the formula: number of cigarettes/dayx years of
smoking before diagnosis, a method similar to
the one used by Boyko et al. 2 Smokers were then
arbitrarily divided into those with 6 150 or > 150
cigarette years.
For evaluation of the influence of smoking on

the course of disease only those patients who had
remained never smokers or smokers were in-
cluded. Those who had changed their smoking
pattern were excluded, as well as former smokers
because the small number of these precluded
meaningful analysis.
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PATIENTS
Patients with Crohn's disease residing within the
immediate catchment area of the Medical Center
Hospital, Orebro, Sweden were approached.
The patient population has been described else-
where." A questionnaire about previous and
present smoking habits was sent to 250 patients
with Crohn's disease. Diagnosis was based on the
clinical history, endoscopy and/or radiology to-
gether with histology reports and negative faecal
culture. All medical records were scrutinised to
confirm or exclude the earlier diagnosis of
Crohn's disease.
The distribution of disease at the time of the

diagnosis was obtained from the medical notes
and classified as: (a) small bowel only, (b) small
plus large bowel (also including small bowel plus
caecal involvement) and (c) large bowel only. For
ethical reasons radiology was not repeated to
obtain information on localisation of the disease
at the time of follow up. Thus, we have incom-

STATISTICAL ANALYSIS
The analysis was done using the statistical soft-
ware program BMDPI3: ID for organisation of
data; 4F for analysis offrequency tables and odds
ratio and 1L for life tables. The study was
approved by the Ethical Committee, Orebro
Medical Center Hospital.

Results
After a second letter 238 of the 250 patients
(95.2%) responded, four patients having died
and eight not responding. Seven of the 238
patients were later excluded from the study
because of uncertain diagnosis. Thus, the
material analysed comprised 231 patients. Of
these 96 (42%) were never smokers, 17 (7%)
former smokers and 118 (51%) smokers at the
time of diagnosis. The daily cigarette consump-
tion at diagnosis could be determined with
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certainty for 113 patients, whereby 49 smoked
10 cigarettes and 64 >10 cigarettes/day. The

number of cigarette years could be calculated for
112 patients. Sixty six had ,150 and 46 >150
cigarette years. Forty one patients had changed
their smoking habits and were excluded from the
statistical analysis on the effect ofsmoking on the
course of the disease. This analysis which thus
comprised 81 never smokers and 92 smokers,
former smokers having also been excluded. Of
the smokers 37 smoked 10 and 54 > 10
cigarettes/day while the daily consumption was
uncertain in one patient.

Table I shows the median age of the patients at
the time of diagnosis. Former smokers and
patients with >150 cigarette years were older
than smokers and never smokers at the time of
diagnosis which is an obvious consequence and
therefore no statistical analysis ofage distribution
has been done. Table II illustrates the observation
time which showed no significant variation
between never smokers and smokers indepen-
dent of daily consumption.

Table III shows the localisation of the disease
at the time of diagnosis. The never smoking,
former smoking or smoking groups did not vary
significantly in this respect (X2=4-61, p=0-329,
df=4).
When smokers were divided into those

smoking 6 10 or >10 cigarettes/day small bowel

TABLE I Smoking data in the studied Crohn's disease
population and the median age (years) at diagnosis in different
groups Ciglday=the number ofcigarettes consumed per day at
time ofsurvey. The daily cigarette consumption could be
decidedfor 113 patients. Cigyears is calculated from the
fortnula: number ofcigarettes per dayxyears ofsmoking. This
could be calculated for 112 patients

Median age
Patients at diagnosis
(n) (range)

Smokers 118 28 (13-71)
S10cig/day 49 30(17-64)
>10 cig/day 64 27 (13-71)
z150 cig years 66 23-5 (13-58)
> 150 cig years 46 38 (22-71)
Never smokers 96 24-5 (7-73)
Former smokers 17 38 (22-63)

TABLE II Median observation time (years) and range of
Crohn's diseased patients who have remained smokers and
never smokers respectively during observation time. The daily
cigarette consumption was uncertain for one patient

Median
observation
time after

Patients diagnosis
(n) (range)

Smokers 92 10 (1-26)
c10 cig/day 37 8 (1-26)
>l0cig/day 54 12 (1-26)
Never smokers 81 9 (1-34)

TABLE III Distribution ofCrohn's disease at time ofdiagnosis. Percentage within brackets.
The daily cigarette consumption could be decidedfor 113 patients and the number ofcigarette
years (number ofcigaretteslday xyears ofsmoking) could be calculated for 112 patients

Patients Small bowel Colonic Combined small
(n) disease disease and large bowel

Never smokers 96 18 (19) 14 (15) 64 (67)
Former smokers 17 5 (29) 4(24) 8 (47)
Smokers 118 32(27) 13(11) 73(62)
-10 cig/day 49 8 (16) 8 (16) 33 (67)
> 10 cig/day 64 23 (36) 5 (8) 36 (56)
150 cig years 66 10 (15) 9 (14) 47 (71)
> 150 cig years 46 21 (46) 3 (7) 22 (48)

disease was more frequent than isolated colonic
or combined small and large bowel disease at
diagnosis in those smoking >10 cigarettes/day
(X2=6.20, p=0045, df=2). This was even more
pronounced when smokers were analysed for
total cigarette exposure, >150 cigarette years
versus <150 cigarette years (x2=l12.80 p=
0.002, df=2) (Table III).
The occurrence of fistulae and/or abscesses at

diagnosis did not vary between the groups nor
did daily cigarette consumption have any impact
on the occurrence of such complications. The
accumulated number offistulae and/or abscesses,
however, was higher among smokers than never
smokers (x2=3.99, p=0-046, df= 1). (Table IV.)
As seen in Table V, the proportion of never

smokers not operated on was higher than in
smokers, especially compared with heavy
smokers. In order to investigate whether this was
a true difference a life table analysis was done
comparing never smokers, heavy smokers, and
moderate smokers.

During the first year after diagnosis the pro-
portion operated upon once or more was 46% of
the never smokers and 56% ofthe heavy smokers.
The corresponding figures after five years were
62% and 76% respectively and after 10 years 76%
and 85% respectively (Fig 1).
Odds ratio for heavy smokers compared with

never smokers to be operated upon at least once
within the first year after diagnosis was 1X22
(C195% 0-87-1.70), after five years the odds ratio
was 1.14 (CI95% 1.01-1-27) and after 10 years
1.24 (CI95% 1.04-1447). Odds ratio was signifi-
cantly increased after five and 10 years of follow
up (p=0 030 and p=00Q17) but not after one year
(p=0254).
The risk of being operated upon at least twice

was analysed in the same way (Fig 2). Within five
years after diagnosis the proportion of never
smokers, moderate smokers and smokers
reoperated upon at least once was similar. Ten
years after diagnosis 26% never smokers, 28%
moderate smokers, and 42% heavy smokers had
been reoperated upon at least once.
Odds ratio for heavy smokers compared with

never smokers to be reoperated upon once or
more after 10 years of follow up was 1-79 (C195%
1. 12-2.55, p=0-015).

Discussion
Firm evidence exists that patients with Crohn's
disease are to a greater extent smokers than
control subjects. It is not known if smoking is an
aetiological factor or if the association has other
explanations such as basic personality, long
standing subclinical symptoms relieved by
smoking, or changes in the biological signal
system caused by a preclinical state of the disease
which perhaps could make a person more prone
to become a smoker. Other effects of smoking
have also been discussed such as the immuno-
suppressive effects, influencing both cellular and
humoral immunity or interference with the
lipoxygenase system.' The possible association
to the well known vascular effects of smoking
does not seem to have been given much attention.

In addition, disregarding the cause of the
association, very little is known whether or not

780

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.33.6.779 on 1 June 1992. D

ow
nloaded from

 

http://gut.bmj.com/


Smoking in Crohn's disease. Effect on localisation and clinical course

TABLE IV Numbers and percentages ofpatients withfistulae andlor abscesses at the time of
diagnosis and dunrngfollow up. n* refers to the number at diagnosis as shown in Table I;
nt refers to the numbers with unchanged smoking habits during the observation period as shown
in Table II. The daily cigarette consumption could be calculatedfor 113 patients at diagnosis
and 91 patients during observation time

Never smokers Smokers 10 ciglday >10 cig/day

Patients with fistulae and/or abscesses
at diagnosis, n (%)* 20 (21) 26 (22) 13 (27) 11 (17)

Accumulated no. of patients with
fistulaeand/orabscesses,n(o%)t 30(37) 48(52) 19(51) 28(52)

TABLE V Median number and range ofoperations for Crohn's disease. Also shown is number
and percentage ofpatients never operated upon. The daily cigarette consumption could be
calculatedfor 91 patients

Never smokers Smokers -]0 ciglday >10 ciglday

Patients, n 81 92 37 54
Operations n (range) 1 (0-5) 1 (0-9) 1 (0-9) 1 (0-8)
Patients not operated n (%) 24 (30) 16 (17) 10 (27) 6 (11)

>10 Cig/day (n = 54)
Never smoked (n = 81)
<10 Cig/day (n = 37)

0 2 4 6 8
Time (years)

81 44 37 33 31 24
37 22 15 15 12 8
54 24 21 17 15 12

10 12

12
5
6

Figure 1: Percentage ofpatients who had been operated upon at least once, calculatedfor never
smokers, patients smoking -:10 cigarettes/day or >10 cigarettes/day. On X-axis theyears of
follow up. Figures at the bottom denotes patients still beingfollowed. Odds ratios to have been
operated on at least once one, five, and 10years after diagnosis were 1 22 (0.87-1.70), 1.14
(1-01-1-27) and 1-24 (1-04-1-47) respectively for patients smoking >10 ciglday v never
smokers.

50

40 - / >10 Cig/day (n = 54)

g 30- /C30 -

---<10 Cig/day (n = 37)
Never smoked (n 81)

0

10

o 2 4 6 8 10 12
Time (years)

81 77 69 64 62 55 39
37 34 29 29 25 24 16
54 52 48 44 40 37 27

Figure 2: Percentage ofpatients who had been operated upon at least twice, calculatedfor never
smokers, patients smoking s-10 cigaretteslday or >10 cigaretteslday. On the X-axis theyears of
follow up. Figures at the bottom denotes patients still beingfollowed. Odds ratio to have been
operated on at least twice 10years after diagnosis was 1 79 (1 12-2 55)for patients smoking
> 10 ciglday v never smokers.

smoking affects the localisation or course of the
disease. In contrast with ulcerative colitis,
Crohn's disease affects the whole gastrointestinal
tract from mouth to anus. Overwhelming data
show that cigarette smoking decreases the risk of
acquiring ulcerative colitis.$'5 '"' In our study
the proportion of patients with isolated colonic
Crohn's disease did not vary between never
smokers and smokers which indicates that
cigarette smoking does not protect the colonic
mucosa from Crohn's disease.

Holdstock et al3 interviewed 149 consecutive
outpatients with Crohn's disease. They found
that small bowel disease, defined as small bowel
disease plus combined small bowel and colonic
disease, occurred significantly more often in
smokers than non-smokers. Selection bias prob-
ably influenced their results, however, making
them difficult to evaluate, for instance, in their
Crohn's disease population 64% had Crohn's
colitis without involvement of the small bowel
which is an extraordinarily high figure. Further-
more, it is not clear whether or not the non-
smoking group consisted of never smokers only
or never smokers plus former smokers. If the
results presented here are evaluated in a similar
manner no difference between smokers and non-
smokers (never smokers plus former smokers)
can be found.
When we classify the smokers according to

daily tobacco consumption or total life time
exposure at the time of diagnosis, however,
heavy smokers (>10 cigarettes/day) and those
with high tobacco exposure (> 150 cigarette
years) had a significantly higher frequency of
isolated small bowel disease. Somerville et al,'
Tobin et all and Benoni et al' did not find that
smoking influenced the site of disease. They did
not analyse for daily consumption, however, or
total cigarette exposure before diagnosis.

It is obvious that former smokers ought to be
older at diagnosis and that the number ofcigarette
years correlates with the daily consumption and
age at diagnosis. Still the combination of total
tobacco exposure and increasing age makes it
tempting to speculate that ischaemia is an aetio-
logic factor in Crohn's disease which, reasonably,
ought to be more pronounced in subjects who are
both heavy smokers and older than in those who
are never smokers and younger. This speculation
is supported by recent studies of Wakefield
et al,'5 19 who found multiple gastrointestinal
infarction in Crohn's disease, obviously caused
by granulomatous arteritis with or without
thrombotic occlusion. Such lesions were also
found in macroscopically uninvolved areas. If
Crohn's disease is caused by a vasculitis with
ischaemia, further vascular changes caused by
smoking and age could aggravate the injuries
making the disease clinically overt. Such a
hypothesis could explain why patients with
clinical Crohn's disease to a greater extent are
smokers while non-smokers perhaps more often
have subclinical disease. If this is the case, one
would expect that smokers are more represented
in patients with other vasculitides. Indeed, a
study by Benoni et al12 showed that patients with
systemic lupus erythematosus were smokers
more often than population controls although
the difference did not reach statistical signific-
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ance, which may be explained by the limited
number of patients. We cannot explain, on the
basis of the present knowledge of gut intestinal
blood circulation, why the richly blood supplied
small intestine should be more susceptible than
the large bowel.

In their analysis Holdstock et al3 found that
smokers with small bowel disease tended to have
more operations than non-smokers. The statis-
tical significance was not strong (p<004), how-
ever, and could be a result of analysing 172
variables in each patient.

Sutherland et all' evaluated the effect of
smoking on the need for a second resection.
They found a two-fold risk for smokers to be
reoperated upon after five years. The risk was
even higher for women smokers with small
bowel disease (odds ratio 9 2). Only 74% of their
patients replied to the questionnaire, however,
which decreases the validity of these figures. In
our study we found a slight but statistically
significant increased risk for heavy smokers
compared with never smokers to be operated
upon at least once within five years and 10 years
of diagnosis (odds ratio 1-14 and 1 24, respec-
tively) and also an increased risk to be reoperated
at least once within 10 years (odds ratio 1 -79).
The same negative trends for smokers were also
seen when calculating the accumulated number
of complications as fistulae and/or abscesses.
Four of the 250 patients approached had died.
Their smoking habits are not known in detail but
at diagnosis one of them was a never smoker
and the other three smokers. Obviously these
patients would not have changed the results in a
way more favourable to smokers, if they had
been included.

In conclusion, smokers, and in particular
heavy smokers, with Crohn's disease have a
worse outcome compared with never smokers,
having an increased risk ofoperation and reopera-
tion. Together with the other well known medical
risks of smoking, this conclusion should encour-
age smokers with Crohn's disease to stop
smoking.
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