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Prospective, Cluster-Randomized
Trial to Implement the Ottawa
Model for Smoking Cessation in
Diabetes Education Programs in
Ontario, Canada

Diabetes Care 2018;41:406—412 | https://doi.org/10.2337/dc17-1809

OBJECTIVE

To test whether a practice-level intervention to promote the systematic identifica-
tion, treatment, and follow-up of smokers (the Ottawa Model for Smoking Cessation
[OMSC]) would improve long-term abstinence rates among smoker-patients with
type 2 diabetes or prediabetes receiving care from diabetes education programs in
Ontario, Canada.

RESEARCH DESIGN AND METHODS

The Tobacco Intervention in Diabetes Education study was a matched-pair, cluster-
randomized clinical trial. Within each pair, sites were randomly allocated to either an
OMSC intervention (n = 7) or a wait-list control (WLC) condition (n = 7). Diabetes
education programs in the OMSC group introduced standardized processes to iden-
tify smokers and routinely provided smoking cessation interventions and follow-up.
Smokers in the OMSC group received counseling, a discount card to partially cover
the cost of smoking cessation medication, and follow-up telephone calls over a
6-month period. Diabetes education programs in the WLC condition were offered
the OMSC intervention after a 1-year waiting period. Smokers in the WLC group
received usual care for smoking cessation from their diabetes educator. The primary
end point was carbon monoxide (CO)}-confirmed 7-day point prevalence abstinence
from smoking at 6-month follow-up.

RESULTS

A total of 313 smokers (OMSC group n = 199, WLC group n = 114) with diabetes or
prediabetes were enrolled. The CO-confirmed abstinence rate at 6 months was
11.1% in the OMSC group versus 2.6% in the WLC group (odds ratio 3.73 [95% CI
1.20, 11.58]; P = 0.02).

CONCLUSIONS

Implementation of the OMSC in diabetes education programs resulted in clinically
and statistically significant improvements in long-term abstinence among smokers
with diabetes or prediabetes.
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Tobacco smoking is a risk factor for type 2
diabetes, increasing the likelihood for de-
veloping the disease two- to threefold
(1,2). The combination of type 2 diabetes
and smoking is particularly lethal. Non-
smokers with type 2 diabetes are three
times more likely to die as a result of car-
diovascular disease (CVD) than the general
population (3), whereas smokers with
type 2 diabetes are up to 8.5 times more
likely to succumb to CVD than those with
neither risk factor (4). Smokers with dia-
betes are also more likely to experience
microvascular complications, such as ne-
phropathy, microalbuminuria, neuropathy,
and retinopathy (1).

Type 2 diabetes is a chronic disease
that requires lifelong commitment to com-
plex lifestyle modifications. In Canada,
community-based diabetes education pro-
grams support self-care behaviors (e.g.,
oral medication adherence, insulin ther-
apy, nutrition management, blood glucose
monitoring, physical activity). Diabetes ed-
ucation programs are staffed by diabetes
educators (health care professionals with
specialized training and certification in di-
abetes education). A physician advisor also
is available for consultation. Diabetes ed-
ucation typically covers knowledge about
the disease, complications, management
support, and self-management strategies;
however, specific smoking cessation assis-
tance typically is not provided despite its
identification as a key vascular protection
strategy (5,6). This oversight is puzzling and
a missed opportunity to assist high-risk
smokers.

Clinical practice guidelines for treating
tobacco use and dependence are based on
numerous systematic reviews and meta-
analyses (7); they stress that clinicians and
health care delivery systems should con-
sistently identify and treat every tobacco
user seen in a health care setting with coun-
seling and pharmacological treatment (7).
Our investigative team developed a knowl-
edge transfer and practice change process
to introduce evidence-based interventions
for smoking cessation into clinical prac-
tice settings. This process is known as the
Ottawa Model for Smoking Cessation (OMSC).

The OMSC program is implemented
with the assistance of trained practice fa-
cilitators (8) by using a six-phase process
that is based on principles of implemen-
tation science and organizational change
management (9). Previous studies have
demonstrated that implementation of
the OMSC in hospital (9) and primary care

(10) environments is associated with in-
creased long-term abstinence rates among
smoker-patients. The objective of the cur-
rent study was to test whether the OMSC
intervention would improve the long-term
abstinence rate of smoker-patients with
type 2 diabetes or prediabetes receiving
care from community diabetes education
programs.

RESEARCH DESIGN AND METHODS
Eligibility and Study Design

The Tobacco Intervention in Diabetes Educa-
tion (TIDE) study was a cluster-randomized
clinical trial conducted in diabetes education
programs in Ontario, Canada. Eligible di-
abetes education programs were located
in the Champlain, South East, Central East, or
Toronto Central health regions of Ontario;
staffed by at least one diabetes educator to
carry out a medical directive for prescribing
medications; and received =250 referrals
each year. Participating diabetes educa-
tion programs were placed into matched
pairs on the basis of the number of annual
patient referrals and randomly assigned
to either an OMSC or a wait-list control
(WLC) condition. A study invitation letter
was sent to all diabetes education programs
in the selected health regions. Programs
that expressed interest in participating
met with a research coordinator to review
the study protocol, ensure study eligibility,
and sign a consent form. Group assignment
was concealed until the program agreed to
participate in the study.

The OMSC intervention was imple-
mented with the assistance of a trained
practice facilitator and consisted of four
main components: 1) coaching and prac-
tice facilitation visits, 2) practice tools and
real-time prompts, 3) health professional
training, and 4) centralized telephone
follow-up support for smoker-patients.
Coaching and practice facilitation visits
were conducted at the diabetes educa-
tion programs. The practice facilitator
worked with administrative and clinical
staff to examine existing program rou-
tines and identify where evidence-based
practices for tobacco dependence treat-
ment could be placed. A clinic-specific in-
tervention protocol was developed. Roles
and responsibilities of program staff in
providing specific elements were identi-
fied. Five tools were provided to pro-
grams in the OMSC group to support
the integration of evidence-based smok-
ing cessation treatments into program
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flow. A tobacco use survey completed by
the patient gathered information about
smoking history, past quit attempts, and
interest in quitting. A smoking cessation
consult form provided diabetes educators
with prompts and scripts related to smok-
ing cessation counseling and contained
algorithms for selecting smoking cessation
pharmacotherapies. A medical directive
for smoking cessation pharmacotherapies
was developed and authorized by the pro-
gram’s medical advisor to allow diabetes
educators to provide prescriptions for
smoking cessation medications to pa-
tients who met predefined criteria. Med-
ication discount cards that provided
partial reimbursement (Can $150) for
smoking cessation medications were
given to smoker-patients. A quit-smoking
plan booklet was provided for use by di-
abetes educators when creating quit
plans for smokers. The booklet was a writ-
ten record of the agreed-upon quit date,
recommended pharmacotherapy, tips to
prepare for the quit day, strategies to
deal with urges and cravings after the quit
day, and information about telephone
follow-up support. Program staff partic-
ipated in a 3-h workshop on treating
tobacco use and dependence. Topics in-
cluded neurobiology of nicotine addic-
tion and tobacco dependence, smoking
cessation pharmacotherapies, and
counseling strategies. The program-specific
protocol was reviewed, and staff members
were shown how to use the practice tools
described above.

A summary of the OMSC patient coun-
seling flow is provided in Supplementary
Fig. 1. All patients who smoked were ad-
vised to quit smoking and informed that
assistance was available. The diabetes
educator assessed patient willingness to
quit over the next 30 days, and counseling
was tailored accordingly. If the patient
was willing to quit, the diabetes educator
helped to set a target quit date (TQD) and
to select smoking cessation medication
(nicotine replacement therapy, bupro-
pion, or varenicline as appropriate). In-
structions on how to use the selected
medication were provided verbally and in
the patients’ quit plan booklet. The dia-
betes educator provided the medication
discount card (Can $150) and reviewed
tips for preparing to quit and dealing
with cravings provided in the booklet.
The importance of follow-up was high-
lighted, and patients were enrolled in a
centralized follow-up program unless
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they chose to opt out. The follow-up pro-
gram included automated telephone calls
and live nurse-counselor triage calls as
needed. Automated calls were made
7 days before the TQD and at 3, 14, 30,
60, 90, 120, 150, and 180 days. The call
7 days before TQD reminded patients of
their quit date and asked whether their
plans to quit had changed. If their plans
had changed, a nurse-counselor contacted
them to provide assistance. During the day
3 to day 180 calls, prerecorded questions
were used to establish patient identity;
smoking status; and, if quit, confidence in
remaining smoke-free. Nurse-counselors
monitored the system and contacted pa-
tients who had relapsed or indicated that
their confidence in remaining smoke-free
was low to provide additional assistance.
For patients not willing to quit over the
next 30 days, a motivational counseling
intervention asked patients to describe
the good and not-so-good things smoking
did for them and what they believed they
might do about their smoking. They were
offered assistance to quit when the time
was right. They were provided with the
quit plan booklet and offered follow-up. If
patients indicated that they were inter-
ested in follow-up, they received auto-
mated telephone calls at 30, 60, 90, and
180 days after their initial visit. Prere-
corded questions were used to establish
patient identity, smoking status, and
whether their interest in quitting had
changed. Nurse-counselors contacted pa-
tients who indicated that they had become
interested in quitting, assisted these pa-
tients to select a TQD and medications
for smoking cessation, and mailed a medi-
cation discount card to the patient’s home.
Diabetes education programs assigned
to the WLC group received a copy of the
2008 update of the U.S. Department of
Health and Human Services clinical practice
guideline on treating tobacco use and de-
pendence (7). They were offered the OMSC
intervention after a 1-year waiting period.
A consecutive sample of eligible smoker-
patients was recruited from referrals to
each participating diabetes education pro-
gram over a 6- to 12-month recruitment
period. When patients called to make their
first appointment, they were screened for
smoking status by program administrative
staff. Smoker-patients were asked whether
they were interested in participating in a
study about smoking and would agree to
be contacted by a research coordinator.
The research coordinators telephoned all

potential participants within 7 days of their
first diabetes education program appoint-
ment, screened potential participants for
eligibility, and obtained and documented
verbal study consent. They completed a
brief survey with consenting participants.
The survey asked participants whether the
diabetes educator had asked about their
smoking status, assessed their interest in
quitting, and provided specific assistance
with quitting (i.e., setting a quit date, se-
lecting pharmacotherapy, providing infor-
mation or counseling). The survey also
included questions about age, sex, educa-
tion, cigarettes per day, time to first cigarette
after awakening, years smoking, confidence
in ability to quit, duration of diabetes or pre-
diabetes, and comorbidities. Upon com-
pletion of the survey, participants were
mailed a Can $5 coffee shop gift card.

Smoker-patients (i.e., self-reported
daily smoking of one or more cigarettes
per day in the 30 days preceding recruit-
ment) were eligible if they had been di-
agnosed with either type 2 diabetes or
prediabetes, were age 18—-80 years, were
not currently involved in another smoking
cessation intervention, were able to read
and understand French or English, and
were able and willing to provide informed
consent. All participants were contacted
by telephone 6 months after their index
program visit by research staff blind to
group assignment to ascertain smoking
status and use of medications, electronic
cigarettes, and extrastudy smoking cessa-
tion resources.

Outcomes

The primary end point was carbon mon-
oxide (CO)—confirmed 7-day point preva-
lence abstinence from smoking (i.e., no
smoking, not even a puff, in the past
7 days) at 6-month follow-up. Patients
who reported 7-day point prevalence ab-
stinence had their smoking status verified
by using CO monitoring during an in-person
visit. Continuous abstinence rates (i.e., no
smoking between weeks 1 and 26) also
were gathered. Participants who were un-
available for follow-up or CO validation,
dropped out, or were lost to follow-up
were considered to be smokers for the pur-
poses of analysis. Secondary outcomes in-
cluded behaviors of diabetes education
program staff. Participants were asked
whether their diabetes educator had asked
about smoking status; assessed their inter-
est in quitting; and provided assistance
with quitting, including help to set a

Diabetes Care Volume 41, March 2018

quit date, a prescription for pharmacother-
apy, self-help materials, and arrangements
for follow-up support. Tertiary outcomes
included participant use of medications,
electronic cigarettes, and extrastudy smok-
ing cessation resources.

Study Oversight

The Ottawa Health Science Network Re-
search Ethics Board approved the study,
and all participants provided informed
consent before data collection.

Statistical Analysis

Sample-size calculations took into ac-
count the complexity of the study design
(i.e., matched pair and cluster random-
ized [unit of randomization was diabetes
education program, and unit of analysis
was patient]) (11). We used an intraclus-
ter correlation coefficient of 0.02 and an
average cluster size of 40 smokers per
program in our calculation (on the basis
of unpublished data from a pilot study).
We analyzed the primary smoking cessa-
tion outcomes at the cluster level by using
aggregate data for each cluster on the
basis of a random-effects meta-analysis
(12). This method treated the results
from each pair of diabetes education pro-
grams as a separate study and provided a
pooled estimate of effect weighted for
the size of the cluster and the size of the
effects and their SEs. We used RevMan
statistical software to produce weighted
estimates of the overall abstinence rate
differences between groups, 95% Cls, and
levels of significance. For the analysis of
the effects of the intervention on behav-
iors of diabetes education program staff,
rates of asking about smoking, assessing
interest in quitting, and providing various
forms of assistance were compared be-
tween groups by using similar methods
as for the primary outcome.

RESULTS

Fourteen diabetes education programs
were placed into seven matched pairs
(Fig. 1). Within each pair, one program
was randomly assigned to the OMSC
group and the other to the WLC group.
A total of 7,106 patients were screened
for smoking status, and 820 smokers were
identified. A small number of smokers
were ineligible because they were already
involved in a smoking cessation interven-
tion (n = 18), could not understand En-
glish or French (n = 16), or could not be
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Enrollment

DEPs identified (n=70)

DEPs Randomized (n=7 pairs)

A 4

OMSC intervention group (n=7)
e Received allocated intervention (n=7)

A4

DEP Allocation

I<_

Patient Allocation

A

Wait-list control (n=7

* Received allocated intervention (n=7)

Smokers identified (n=454)
* Consented to participate (n=199)
e Declined to participate (n=216)
* Not interested (n=190)
o Ineligible (n=28)
 Involved in another program (n=12)
® Could not understand English or French (n=11)
e Other (n=5)
* Not able to be contacted (n=39)

Smokers identified (n=366)
* Consented to participate (n=114)
® Declined to participate (n=207)
* Not interested (n=189)
e Ineligible (n=18)
 Involved in another program (n=6)
e Could not understand English or French (n=5)
e Other (n=7)
* Not able to be contacted (n=45)

Y

Patients enrolled (n=199)
Lost to follow-up (n=21)
Died during follow-up period (n = 1)

Excluded from outcome analysis (n=1)
Analyzed (n=198)

Patients Enrolled

Analysis

A4

Patients enrolled (n=114)
Lost to follow-up (n=30)

Analyzed (n=114)

| Figure 1—Flow of participants through the study. DEP, diabetes education program.

contacted by the research coordinator
(n = 84). A total of 313 patients were en-
rolled, and 312 were included in the anal-
ysis (OMSC n =198, WLC n = 114) (Fig. 1).
One participant in the OMSC group died
during the follow-up period and was re-
moved from the outcome analysis per
convention in studies of smoking ces-
sation interventions (13). Participants
smoked an average of 19.3 *= 11.1 ciga-
rettes per day at baseline (Table 1), and
the mean number of years they had
smoked was 35.6 *= 11.9. Forty-three per-
cent of participants (n = 135) indicated
that they were willing to quit smoking
over the next 30 days, whereas 57%
were not willing to quit over that period.
Mean confidence in quitting on a scale of
1-10 (1 = not at all confident, 10 = com-
pletely confident) was 5.6 = 3.0 in the
OMSC group versus 5.5 = 3.0 in the
WLC group (P = 0.89). The mean age of
participants was 54.4 * 10.6 years; 55.9%
were male, and 77.0% were Caucasian.
Most participants (84.0%) had type 2 di-
abetes versus prediabetes (16.0%). More
than one-third (35.8%) reported a history
of anxiety and/or depression. There were

no differences between groups at baseline.
Complete outcome data were available
for 177 of 198 (89.4%) in OMSC group
and 84 of 114 (73.7%) in the WLC group.

We tracked several practice- and patient-
level process measures (Table 2). With
regard to practice-level indicators, 47 fa-
cilitation contacts were made with the
seven diabetes education programs in
the OMSC intervention group (average
number of contacts/program 6.7), and
70 diabetes educators received OMSC
training on tobacco dependence treat-
ment. Despite a persistent effort, none
of the OMSC program sites was able to
introduce a medical directive for smoking
cessation medication during the study
period. Patient-level process indicators
were obtained from medication discount
card redemption records, enrollments in
the telephone follow-up system, and
nurse-counselor records. Of the 88 pa-
tients in the OMSC intervention willing
to quit within 30 days, medication dis-
count cards were redeemed by 75 (85%),
and 73 (83%) were enrolled in the tele-
phone follow-up system. Nurse-counselors
completed an average of 3.2 calls to each
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participant enrolled in the willing-to-quit
follow-up protocol. Of the 111 patients in
the OMSC intervention not willing to quit,
23 (20.7%) enrolled in the telephone
follow-up system, and nurse-counselors
completed an average of 1.4 calls to
each of these patients. Descriptive statis-
tics for rates of use of medications, elec-
tronic cigarettes, and extrastudy smoking
cessation resources among study partici-
pants are shown in Table 2.

The primary smoking cessation results
are shown in Fig. 2. The CO-confirmed
abstinence rate was 11.1% among
OMSC participants (22 of 198 abstinent
at 6-month follow-up) versus 2.6% among
WLC participants (3 of 114 abstinent at
6-month follow-up) (odds ratio [OR]
3.73 [95% Cl 1.20, 11.58]; P = 0.02). This
means that 12 smokers would have to be
treated with the OMSC intervention to
achieve one 6-month quit. Sensitivity
analyses were conducted by using only
participants with complete outcome data
to assess the impact of missing data on the
results. Among those with complete data,
the CO-confirmed abstinence rate was
12.4% among OMSC participants versus
3.6% among WLC participants (3.40
[1.08, 10.70]; P = 0.04).

In addition to the effect of treatment,
we examined other predictors of cessa-
tion. Compared with patients who were
not willing to quit in the next 30 days,
those who were willing to quit were
more likely to be confirmed abstinent at
6-month follow-up (OR 2.7 [95% CI 1.2,
6.6]). For smokers willing to quit within
the next 30 days (n = 135), the quit rate
in the OMSC group was 18.2% versus
4.3% in the WLC group (P = 0.023); the
treatment effect was 13.9%. For smokers
not willing to quit in the next 30 days (n =
178), the quit rate in the OMSC group was
6.3% versus 3.0% in the WLC group (P =
0.33). There was also a positive associa-
tion between confidence in quitting and
long-term success. For every 1-point in-
crease in baseline level of confidence to
quit there was a 22% greater likelihood
that the participant would be abstinent at
follow-up (95% ClI 1.1, 1.6). Participants in
the OMSC group were more likely than
WLC participants to be asked about their
smoking status (OR 2.59 [95% CI 1.00,
6.69]; P = 0.05), advised to quit smoking
(7.28 [3.38, 15.70]; P < 0.001), advised
that assistance to quit smoking was avail-
able (8.54 [3.37, 21.67]; P < 0.001), assis-
ted to set a quit date (6.10 [2.20, 13.18];
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Table 1—Characteristics of smokers with diabetes or prediabetes by treatment

group
Variable

OMSC group (n = 199)

WLC group (n = 114)

Demographic
Age (years)
Male sex
Education (years)
Smoking related
Years smoked
Cigarettes/day at baseline
Time to first cigarette after awakening
=30 min
>30 min
Willingness to quit in next 30 days
Willing to quit
Not willing to quit
Confidence in ability to quit*
Clinical, medical history
Type 2 diabetes
Prediabetes
Hypertension
Hyperlipidemia
CVD
Cancer
COPD
Anxiety and/or depression

54 + 11 55 + 10
55 57
14 + 3 13 +3
36 + 12 36 + 11
19 + 11 20 + 11
70 64
30 36
44 41
56 59
6+3 6+3
84 83
16 17
16 21
18 18
17 19
8 7
12 10
34 39

Data are mean = SD or %. COPD, chronic obstructive pulmonary disease. *Scores range between
1 and 10, where 1 is not confident at all and 10 is completely confident.

P < 0.001), assisted to select smoking
cessation medications (11.24 [2.99,
42.28]; P < 0.001), provided with written
materials about quitting smoking (8.66
[3.07, 24.42]; P < 0.001), and scheduled
for follow-up to discuss progress with
smoking cessation (6.61 [2.50, 17.50];
P =0.001).

We calculated the costs to implement
and maintain the OMSC intervention in
diabetes education programs, which are
summarized in Supplementary Table 1. It
costs Can $1,870 per practice to imple-
ment the OMSC program, including
costs related to practice facilitation and
travel to visit programs for coaching,

training, and continuous quality improve-
ment. At the patient level, the costs of
implementation varied according to the
willingness of patients to quit. For those
willing to quit, the cost of the OMSC in-
tervention is Can $262 per patient. For
those initially unwilling to quit, the cost
of the intervention is Can $49 per patient.

CONCLUSIONS

To our knowledge, this cluster-randomized
study is the first of a practice-level inter-
vention to promote the systematic iden-
tification, treatment, and follow-up of
smoker-patients conducted in the diabe-
tes education program setting and the
largest randomized trial to date of a
smoking cessation intervention in smokers
with diabetes. Implementation of OMSC
in diabetes education programs was asso-
ciated with a near quadrupling of the likeli-
hood that smokers with type 2 diabetes
or prediabetes would achieve long-term
abstinence. The analysis of secondary out-
comes demonstrates that this practice-
level intervention changes the behaviors
of diabetes education program staff, en-
suring that they more frequently advise,
assess, assist, and arrange follow-up for
their smoker-patients.

This study provides new information
about scaling up smoking cessation
interventions in the setting of diabetes
education (i.e., it considers the effective-
ness under real-life conditions). The

Table 2—Patient-level OMSC implementation indicators and self-reported use of medications, electronic cigarettes, and
extrastudy smoking cessation resources among participants at follow-up

Variable

OMSC group (n = 199)

WLC group (n = 114)

Patient-level implementation indicators (OMSC group)

Quit cards redeemed 75 (37.7)
Enrolled in follow-up (willing to quit) 73 (36.7)
Enrolled in follow-up (not willing to quit) 23 (11.6)
Number of nurse-counselor calls completed (willing to quit) 237
Number of nurse-counselor calls completed (not willing to quit) 33
Smoking cessation medications
NRT any form 46 (23.1)
NRT patch 42 (21.1)
NRT gum 19 (9.5)
NRT inhaler 8 (4.0)
NRT lozenge 8 (4.0)
NRT oral spray 2 (1.0)
Bupropion 6 (3.0)
Varenicline 13 (6.5)
Smoking cessation resource use outside study
Electronic cigarettes 25 (12.6)
Contacted external telephone quitline 8 (4.0)
Received counseling from primary care provider 48 (24.1)
Received counseling from pharmacist 3(1.5)

20 (17.5)
17 (14.9)
9 (7.9)
4 (3.5)
3(2.6)
1(0.9)
0(0.0)
5 (4.4)

18 (15.9)
1(0.9)
29 (25.4)
0(0.0)

Data are n (%), unless otherwise indicated. NRT, nicotine replacement therapy.
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Pair A 5 101 0 30 15.0% 3.48[0.19, 64.69] "
PairB 6 39 1 21 26.8% 3.64[0.41, 32.45] - &
PairC 7 31 0 7 145% 4.590.23, 90.16] -
PairD 1 7 2 23 195% 1.75[0.13, 22.78] "
Pair E 2 7 0 9 124% 8.64[0.35, 214.61] >
Pair F 1 12 0 18 11.9% 4.83[0.18, 128.79] - >
Pair G 0 1 0 6 Not estimable
Total (95% Cl) 198 114 100.0% 3.73[1.20, 11.58] -
Total events 22 3
Heterogeneity: Tau? = 0.00; Chiz = 0.65, df = 5 (P = 0.99); I? = 0% =0_0 ; 0 ; ! 1=0 ] oo=

Test for overall effect: Z = 2.28 (P = 0.02)

Favors [standard care]

Favors [OMSC]

Figure 2—Meta-analysis for confirmed abstinence across clustered pairs. One participant (pair C, OMSC intervention group) died during the study
follow-up period and was removed from the outcome analysis. M-H, Mantel-Haenszel test.

intervention was delivered at the clinic
level and at the level of individual smokers
in line with best practices for optimizing
delivery of smoking cessation interventions
in primary care (14). We included all smok-
ers willing to participate in a trial of smok-
ing behavior, not just those motivated to
quit, and tailored interventions to smoker-
patients willing and not willing to quit. The
interventions were delivered by regular di-
abetes education staff, not research staff.
The effects of the OMSC intervention
are in line with previous randomized con-
trolled trials of smoking cessation and
type 2 diabetes (15,16). In these studies,
biochemically verified long-term smoking
cessation rates ranged from 0% to 17% in
the intervention groups and 2% to 16% in
the control groups, with treatment ef-
fects ranging from 3% to 9%. In the cur-
rent study, quit rates were 11.1% in the
OMSC intervention group and 2.6% in the
WLC group; the treatment effect was
8.5%. Among those willing to quit within
the next 30 days (43% of participants), the
quit rate in the OMSC group was 18.2%
versus 4.3% in the WLC group; the treat-
ment effect was 13.9%. Over time, we
believe that these absolute quit rates
will increase significantly. Continuous
quality improvement is a critical aspect
of OMSC implementation (i.e., providing
feedback to clinics and frontline staff on
actual performance, enabling clinics to
see improvement and track progress, in-
creasing accountability). During the study,
there was insufficient time to do the sev-
eral rounds of quality improvement typi-
cally required to optimize performance.
The 6-month abstinence rates ob-
served in this trial are lower than absti-
nence rates typically reported in trials of

smoking cessation interventions in pa-
tients with other chronic diseases (e.g.,
heart disease, chronic pulmonary dis-
ease). Abstinence rates have ranged
from 15% to 50% in these populations
(17,18), depending on whether partici-
pants were recruited from acute or out-
patient settings, which may indicate that
patients with type 2 diabetes experience
more difficulties in the process of quitting.
The self-management of diabetes can be
burdensome for patients, and quitting
smoking may reflect an additional chal-
lenge they are not prepared for.

The current study highlights the need
to address institutional barriers to deliv-
ery of smoking cessation interventions in
the diabetes education setting. Although
guidelines have identified smoking cessa-
tion as a key element of diabetes educa-
tion (5,6), tobacco use is not always
viewed as a priority by diabetes educators
and medical advisors, whose attention is
focused on glycemic control and other as-
pects of self-care. Over the course of the
study, no OMSC group programs intro-
duced medical directives for smoking ces-
sation medications. There may be a need
to provide specific training for medical ad-
visors to help them to better understand
smoking cessation medications and inter-
actions between treatments for smoking
cessation and glycemic control. Given staff
turnover in diabetes education programs,
continuous training updates are required
to ensure that necessary skills are devel-
oped and to change stakeholder aware-
ness and attitudes toward cessation.

This study had a number of important
strengths. Enrolling and treating study
participants according to random assign-
ment of diabetes education programs

(clusters) reduced the risk of bias in treat-
ment application and enhanced participant
compliance with study procedures. We had
relatively fewer participants lost to follow-up
at 6 months (16.3%) than other studies of
smoking cessation interventions (up to
40%). The study included heavy smokers
with long smoking histories and comorbid-
ities common among people with diabetes,
including depression, anxiety, hypertension,
and dyslipidemia. We included all smokers
regardless of their motivation to quit and
used a multicomponent intervention at the
practice and patient levels that combined
counseling with smoking cessation medica-
tions. We used CO measured in expired
breath to validate self-reports of nonsmok-
ing. Outcome assessors were blinded to
treatment group assignment.

The study had some limitations. Cluster-
randomized trials can be susceptible to
methodological problems, including selec-
tion bias introduced through partici-
pant recruitment (19). We were unable
to conceal treatment allocation from di-
abetes education programs or potential
smoker-patients. Those recruiting partici-
pants had knowledge of their treatment
allocation (OMSC or WLC) and may have
recruited patients with varying prognostic
characteristics on the basis of their treat-
ment. Figure 1 shows that more smokers
consented to participate in the study in
the OMSC (51.4%) versus the WLC
(37.6%) practices. However, the compar-
ison of baseline demographic, smoking-
related, and clinical variables did not
reveal imbalances between groups, sug-
gesting that recruitment bias did not
affect the results. More people were
lost to follow-up in the WLC condition;
however, sensitivity analyses conducted
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by using only participants with complete
outcome data showed that the results
were consistent after controlling for miss-
ing data. We did not gather data about
the effects of the intervention on glycemic
control or body weight, which are com-
mon concerns for diabetes educators.
Future studies should address these
outcomes alongside cessation. Our inter-
vention was implemented by diabetes ed-
ucators working with indirect physician
supervision in diabetes education programs
in Ontario, Canada, which may limit gener-
alizability to other smokers with type 2 di-
abetes. Diabetes care may be organized
differently in other jurisdictions. Finally,
prescription medication use was subopti-
mal likely because of the lack of success
in implementing medical directives.

In patients with diabetes, tobacco smok-
ing increases the risk of death by 48%, cor-
onary heart disease by 54%, stroke by 44%,
and myocardial infarction by 52% (20).
There is a direct, positive relationship be-
tween number of cigarettes smoked per
day and risk for coronary heart disease,
stroke, and proteinuria (21,22). Smokers
with diabetes have higher glycated hemo-
globin levels (23) and are more likely to
experience severe hypoglycemia (24). Al-
though smoking cessation treatments
have been recommended as a routine
component of the treatment of diabetes,
diabetes education programs have been
slow to adopt such treatments in practice.
This study provides new evidence about
how knowledge of smoking cessation in-
terventions can be incorporated into rou-
tine diabetes education practice.
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