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Abstract

The objective of the study was to evaluate the stages of change for cessation in smoking after the application of American Diabetes
Association recommendations in diabetic patients who smoke. This longitudinal descriptive study involved smokers with diabetes mellitus
(DM) who were attended for their DM between September 2003 and December 2006. Intervention used was dependent on the stage of
change for cessation (according to Prochaska and Di Clemente). For precontemplation subjects, a brief session was carried out where
information regarding the risks of smoking in conjunction with DM was given. Patients at the contemplation stage of smoking cessation were
offered the chance to participate in a cessation program. Later evaluation was carried out after a follow-up of more than 6 months. Seven
hundred thirty-three subjects with DM were evaluated, including 156 smokers (21.28%): 103 (66.02%) in the precontemplation stage,
25 (16.02%) in the contemplation stage, 12 (7.69%) in the preparation stage, 12 (7.69%) in the action stage, and 4 (2.56%) in the
maintenance stage. By the last follow-up, 65 (41.6%) subjects had quit smoking (36 ex-smokers), of whom 20 (30.77%) had subsequently
relapsed. The use of the American Diabetes Association recommendations for the treatment of tobacco dependence in diabetes treatment
results in an increased change of smoking cessation stages in subjects with DM as well as a higher overall percentage in abstinence.

© 2009 Elsevier Inc. All rights reserved.

1. Introduction

Current evidence shows that tobacco dependence
increases the risks of mortality and cardiovascular morbidity
in subjects with diabetes mellitus (DM) [1,2]. There are also
studies that report an increased progression of microvascular
complications like neuropathy [3] and nephropathy [4,5],
although there are no clear results regarding retinopathy [4,6].
In addition, some authors have described worsened metabolic
control in smokers with DM [5,7].

Current treatment recommendations for DM discuss the
importance of taking action regarding tobacco dependency in
subjects with DM [6,8]. Apart from the resultant increased
macrovascular risk in smokers, the length of time from
smoking cessation decreases the risk of mortality in subjects
who stop smoking for more than 10 years [1,9]. No doubt that
the application of these recommendations is most evident in
the higher percentage of DM subjects who admitted to having
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received antitobacco counseling; and the most recent studies
show numbers greater than 75% [10-13], which are greater
than those for the population without DM [12].

Despite this information, the prevalence of tobacco
dependency in subjects with DM continues to be high; and
numbers have been found to be similar to those of the
general population, which have remained consistent in
recent years [12].

The main objective of our study was to evaluate the
change in smoking cessation stages after the application of
the American Diabetes Association (ADA) recommendations
regarding tobacco dependence in diabetic subjects [8] who
made follow-up visits related to their diabetes. Secondary
objectives were to (1) calculate the prevalence of tobacco
dependence in DM subjects in our population and (2) learn in
which stage of smoking cessation the smokers were.

2. Patients and methods

The program consisted of a descriptive transversal study
with subsequent follow-up for smokers. The study was
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carried out in one of the physicians’ offices of diabetes care
on the Endocrinology and Nutrition Department at the
Hospital Dos de Maig (a level II hospital) in Barcelona. All
patients who visited this physician’s office between
September 2003 and December 2006 were included in the
study. The subjects had previously been attended at the
same department, but the first time that they visited this
physician’s office during the above dates was listed as the
inclusion visit. Later visits were considered follow-ups and
could be made at any other office of the same department.
Follow-up visits were made every 3 months by subjects
with poor metabolic control and every 6 months for subjects
with acceptable metabolic control. Subjects with a follow-
up of less than 6 months were excluded from the
longitudinal study.

The first evaluation of tobacco dependence was made by
2 nurses, and the cessation program was explained by a
physician and a nurse. Later evaluations were made by all
members of the service.

2.1. Description of the transversal study

Subjects provided the following data on the first visit:
age, sex, type of DM, length of illness, DM treatment, the
presence of micro- and macrovascular complications, and
smoking history (if any). The following additional informa-
tion was obtained from smokers:

- Current tobacco consumption to classify the patient as
an active smoker (tobacco consumption >100 cigar-
ettes per year in the past year), ex-smoker (previous
tobacco consumption >100 cigarettes per year exclud-
ing the past year), and nonsmoker (no previous
consumption).

- Years as a smoker

- Current consumption

- Current stage of tobacco dependence, following the
model of Prochaska and Di Clemente [14]:

- Precontemplation: the period in which smokers were
not considering quitting smoking (at least not within
the next 6 months).

- Contemplation: the period in which smokers were
seriously thinking about quitting smoking within the
next 6 months.

- Preparation: the period in which smokers were
seriously thinking about quitting smoking in the
next month.

Action: the period consisting of 0 to 6 months after

having initiated cessation.

- Maintenance: the period beginning 6 months after
action had started.

- Relapse: when a smoker who had tried to stop
smoking begins smoking again.

2.2. Description of longitudinal study

American Diabetes Association recommendations were
followed [8].

- First visit:

- Assessment of current smoking status and stage of
change for cessation
- Advice and assistance

- Precontemplation stage: Subjects were given a
short intervention (3-5 minutes) informing them of
the risks of tobacco use in relation to DM and the
importance of quitting. Those patients who wished
were given additional written material to reinforce
the visit.

- Contemplation/preparation stage: Subjects were
given the chance to participate in a smoking cessation
program, consisting of choosing a date to stop
smoking, strategies to avoid smoking, and nicotine
replacement therapy when deemed necessary.

- Action/maintenance stage: Subjects were provided
with reinforcement and strategies to avoid relapse.

- Follow-up for these patients was every 3 months for
subjects with poor metabolic control and every 6
months for subjects with adequate metabolic control.
- Precontemplation or contemplation stage: Subjects

who were not interested in the assistance programs
were evaluated regarding their smoking habits and
again counseled on the importance of quitting
smoking on subsequent visits.

Preparation and contemplation stage: Subjects who

participated in the cessation program received
telephone follow-ups (on quitting day, 7 days, and

6 months after cessation) and visits at 3 months and 1

year after cessation.

- Action and maintenance stage: Subjects were
evaluated on their cessation situation during their
subsequent follow-up visits.

2.3. Statistical analysis

First, a descriptive analysis of the information was made.
Percentages were used for qualitative variables; and the
corresponding confidence intervals (CIs) were 95% for the
quantitative variables, the mean, typical deviation, or the
average and maximum and minimum values.

The comparison of the variables between the different
groups of tobacco use was analyzed through a bivariant form
applying ¥ tests for the qualitative and Student ¢ tests for the
quantitative variables. If the latter did not fulfill the
normality distribution, Mann-Whitney U tests were used.
A signification level of 5% was used in all of the analyses.

The statistical analysis was performed with the statistics
packet SPSS, version 11.0 (Chicago, IL).

N calculation: Taking into account that previous studies
have seen that the proportion of diabetic smokers in our
country is between 12% and 21.3%, the minimum number of
subjects necessary to estimate the number of smokers in
diabetic patients, with a precision level of 3% and a CI of
95%, is 716 patients.
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3. Results
3.1. Description of the population and history of tobacco use

Between September 2003 and December 2006, 733
subjects visited the diabetes follow-up section: 50.06%
were women, with a mean age of 62.5 = 15.9 years.

Of all subjects studied, 156 were smokers (tobacco use
prevalence, 21.28%; CI 95%, 18.47-24.39), 207 (28.24%)
were ex-smokers, and 370 (50.47%) were nonsmokers.
Prevalence of smokers in the study was 21.28% (CI 95%,
18.47%-24.39%). Smokers had an average consumption of
15 cigarettes per day (1-100) and a length of smoking history
of 25 years (1-63). Only 1 subject was an occasional smoker.
Eighty-two point sixty-nine percent of the smoker subjects
(129/156) had been identified in previous visits, but only
44.23% (69/156) showed as having smoking cessation
counseling in their clinical histories. The subject character-
istics and the results of the univariant study are described
in Table 1.

Regarding tobacco use stages, 103 (66.02%) were at the
precontemplation stage; 25 (16.02%), the contemplation
stage; 12 (7.69%), the preparation stage; 12 (7.69%), the
action stage; and 4 (2.56%), the maintenance stage. Previous
smoking cessation recommendations (or lack thereof) did not
appear to affect stages.

3.2. Evolution of smoking habit after intervention

Table 2 reflects the evolution subsequent to an average
follow-up period of 35.9 months from the date of the initial
smoking phase. In the latest evaluation, 10 patients were lost
to follow-up; and 5 had been in follow-up for less than 6
months. Of the 141 remaining subjects, 59 (41.84%) were in
the precontemplation stage, 17 (12.05%) were in the
contemplation stage, and 65 (46.1%) had stopped smoking,
36 of whom were ex-smokers (=1 year without smoking), 9

had not completed 1 year without smoking, and 20 had quit
and then later relapsed. Nineteen subjects chose to
participate in the smoking cessation program, 11 of whom
quit smoking (most recent follow-up: 9 ex-smokers
and 2 relapses).

4. Discussion

The prevalence of smoking in the group of subjects with
DM was 21.28% (CI 95%, 18.47%-24.39%), which is
among the highest rates described in our country for subjects
with DM (12%-21.3%) [15,16]. These numbers are lower
than the average found in the general population (Catalonia,
29.4%) [17]. According to these data, it appears that the
population in Catalonia with DM, unlike the study carried
out in the United States, smokes less than the population
without DM, although it must be added that the median age
is probably greater in the study of those with DM (>60 years)
compared with the studies of the general population. When
only subjects younger than 65 years are examined, the
percentage of smoking becomes 38%, compared with 37.9%
in the Catalan population [17]. Thus, we could coincide with
the study of Ford and colleagues [12] to a possible similar
prevalence of smoking in the population with DM.

On the other hand, the high percentage of subjects not
previously identified as smokers in their clinical histories
must be recognized. Initially, it was thought that the
tobacco consumption of these patients was low and, as
such, was not identified as habitual or that these were
younger subjects who developed the habit afterward. No
relation to either consumption or age to explain this was
found (data not shown).

Smoking cessation advice figured infrequently in clinical
histories; and the lack of relationship to the smoking
dependence stage made one suppose that the advice,

Table 1
Study subject characteristics

Smokers (n = 156) Ex-smokers (n = 207) Nonsmokers (n = 370) Pl P2 P3
Age 52 (18-86) 68 (15-86) 70 (15-94) <.001 <.01 NS
Women (%) 47 (30.1%) 27 (13%) 293 (79.2%) <.001 <.01 <.001
Type of DM <.001 <.01 NS
Type 1 54 (34.61%) 31 (14.97%) 56 (15.13%)
Type 2 99 (63.46%) 176 (85.02%) 314 (84.86%)
Other 3(1.92) 0 (0%) 0 (0%)
Evolution time of DM (y) 7 (0.1-44) 11.5 (0.5-66) 12 (0.1-61) <.001 <.01 NS
Treatment NS NS NS
Diet 6 (3.84%) 4 (1.93%) 14 (3.78%)
HA 45 (28.84%) 67 (32.36%) 81 (21.89%)
Insulin + HA 17 (10.89%) 26 (12.56) 49 (13.24%)
Insulin 88 (56.41%) 110 (53.14%) 226 (61.08%)
DM complications
Macro 47 (30%) 107 (51.7%) 126 (34%) NS <.01 <.001
Micro 50 (32%) 87 (42%) 146 (39.4%) NS NS NS

P1: comparison of smokers with nonsmokers. P2: comparison of smokers with ex-smokers. P3: comparison of nonsmokers with ex-smokers. HA indicates

hypoglycemic agent; NS, not significant.
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Table 2

Situation of tobacco habit at the last follow-up according to smoking cessation stage before the intervention

Previous smoking stage

Smoking habit at last follow-up

Precontemplation

Contemplation Maintenance relapse

Precontemplation (n = 95)
Contemplation (n = 22)

46 (48.42%)
12 (54.54%)

Preparation (n = 11) 1 (9.09%)
Action (n = 11) 0 (0%)
Maintenance (n = 2) 0 (0%)

16 (16.84%) 33 (34.73%) 8/33 (24.24%)

0 (0%) 10 (45.45%) 4/10 (40%)
1 (9.09%) 9 (81.81%) 5/9 (55.55%)
0 (0%) 11 (100%) 2/11 (18.18%)
0 (0%) 2 (100%) 1/2 (50%)

although no doubt given, was not reflected in the treatment
plan. This reinforces the need to treat the problem of tobacco
dependence as one of the elements of control for DM, just
like blood pressure level or lipid profile evaluation and the
need for routine testing.

The percentage of patients with DM in the precontempla-
tion stage of smoking cessation is, as in the above study,
higher than that described in the general population [11,18].
This holds true despite the fact that there is a higher
percentage of antismoking counseling in this population
[10-13] and more subjects found in the contemplation stage
after receiving smoking cessation counsel have been
described (52.7% vs 85.4%) [10]. In addition, Solberg et al
[13] observed that the subjects with DM who smoke are less
active in the care of their DM and are less interested in
stopping smoking than smokers without DM. Some authors
argue that subjects with DM who smoke are resistant to the
idea of giving up smoking because of the fear that they will
either gain weight or develop a related lack of appetite
control and, later, a worsening of the metabolic control
because tobacco helps them to control their weight [6,19,20].
Other authors comment that these patients, unlike other
groups, feel that they are already so restricted by the need to
maintain appropriate metabolic levels that they are unwilling
to relinquish their smoking habit as well and do not see
themselves as vulnerable or at risk of death [11,21].

Regarding the cessation of smoking, studies undertaken
within the population with DM vary: some studies do not
find differences after applying a smoking cessation
program to the control group [21-23], and others show
such hopeful results as a 40% abstinence rate during the
study year compared with 7% in the control group [24].
Canga et al [11] indicate a 17% abstinence rate at 6 months
of follow-up compared with 2.3% in the control population
in our country. It should be mentioned that these data are
from intervention studies where smokers with DM
voluntarily participated; in other words, these are persons
most likely in the contemplation stage because the majority
in the precontemplation stage was not interested in
participating. This is evident in the low percentage (0%-
21%) of subjects who normally agree to join smoking
cessation programs [22,24,25]. Furthermore, more time and
resources than are usually available in a DM consultation
were probably invested in these studies [11]. The
percentage of tobacco abstinence in the last follow-up of
our study at 1 year was 31% (29% of the total) and 25%

(23% of the total), but all smokers with DM (in
precontemplation and contemplation stages) participated;
and this was carried out during regular visits, allocating
only 3 to 5 minutes to smoking cessation advice.

On the other hand, the number of subjects in the
precontemplation stage fell to 41% of the smokers, a
significant change because the move from the precontempla-
tion stage to the contemplation stage doubles the percentage
of cessation in the succeeding 6 months [26].

We would like to remark that there is a stage effect for quit
rates at the last follow-up (Table 2). The lowest percentage of
smoking cessation is in the precontemplative group, and the
highest percentage is in the action group (precontemplation <
contemplation < preparation < action). This indicates that,
probably, the intervention in the precontemplation group
should be more intensive. It was observed that including a
smoking cessation program in that of diabetes education
does not negatively affect the metabolic control of DM,
suggesting that antismoking counseling can be incorporated
into educational programs without affecting the program’s
effectiveness [23]. According to this, Jones et al [27]
described a 24.3% rate of diabetic subjects smokers who quit
smoking at 1-year follow-up after treating multiple behaviors
(self-monitoring for blood glucose, diet, and smoking).

One limitation of this study was the lack of biochemical
abstinence testing (exhaled CO or cotinine levels) in those
subjects who did not participate in the cessation program,
given the described differences in other studies through the
use of CO measurement [28].

Finally, a meta-analysis of men with and without DM,
while describing smoking cessation as the best way of
prolonging the lives of subjects with DM [29], also noted
that smoking cessation has not been prioritized as a treatment
for smokers with DM. This is confirmed when noting that
ex-smokers with DM present macroangiopathy more
frequently than nonsmokers, reinforcing the importance of
abandoning the habit before the first cardiovascular event,
rather than after.

In short, providing ADA recommendations for the
treatment of smoking dependence in diabetes consultation
results in an elevated change in stages in subjects with DM
who are smokers, in addition to a high percentage of
smoking cessation and resultant abstinence in a follow-up
superior to 6 months. The number of participants in this
study may not be enough to derive a firm conclusion; as a
result, more studies will be necessary.
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