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Abstract

Background: Smoking is a highly prevalent behaviour practiced worldwide, associated with high levels of
illness morbidity and mortality. It has been associated with the incidence of type-2 diabetes, as well as
the progression of diabetes complications and increased disease specific and all-cause mortality.
Smoking cessation is an important self-care recommendation in diabetes treatment guidelines, although
it appears many continue to smoke. Moreover, smoking has been associated with depression.
Depression is twice a prevalent in those with diabetes, and has been linked with poor regimen
adherence, increased complications, morbidity and mortality. Little is currently known about the
association or impact of smoking and depression in populations with chronic illnesses, and specifically in

those with type-2 diabetes.

Aims: Using a Canadian community based sample with type-2 diabetes, to determine: 1) Important
differences in sociodemographic, health and disease related characteristics across smoking status; 2)
Investigating the relationship between smoking status and depression while controlling for potential
confounding factors; 3) Determining differences in the population according to cessation status and
cessation attempts; and 4) Determining if there is a link between depression status and smoking

cessation.

Results: Smoking prevalence was similar to rates found in the general population, and appeared to be
stable over a 4-year period. Current moderate-heavy smokers differed on sociodemographic
characteristics, and were more likely to have more diabetes complications, more comorbid chronic
illness and be less physically active. Moderate-heavy smoking was associated with depression in both
cross-sectional and longitudinal analyses, controlling for baseline depression. Smoking cessation status
also differed across sociodemographic characteristics. Unsuccessful quitters were more likely to rate

their health as fair/poor and report more disability affected days in the past month. Finally, unsuccessful
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quitters were significantly associated with depression syndrome as compared to successful quitters,

after controlling for sociodemographic, health and disease related variables.

Conclusion: Consistent with findings from the general population, current smokers, and specifically
current heavy daily smoking was associated with elevated symptoms of depression. This association
appeared to be stable over time, producing a number of negative health and functional outcomes in
these individuals. Given this increased risk of morbidity and mortality faced by individual’s with
diabetes, this strong association of smoking and depression is that much more dangerous. Clinician’s
should therefore counsel these individuals to give up smoking as soon as possible, following diabetes
treatment regimen guidelines. In addition, there is the prevailing notion that individuals with depression
may be unmotivated to quit smoking and therefore counselling these individuals might be fruitless. In
our study, the association between smoking and depression was extended to include unsuccessful
quitters, who also had elevated prevalence rates of depression compared to successful quitters and
non-attempters. That successful quitters had lower depression than those who continued to smoke
replicates findings from the general population. We did however extend this finding by contrasting
those unsuccessful quitters to non-attempters. In our study, unsuccessful quitters had the highest
prevalence of depression. This would appear to indicate that those with depression who smoke may be
motivated to quit, but unable to do successfully accomplish this task. Clinician’s should therefore be
prepared to assess and offer smoking cessation advice to those with depression, while also preparing to

provide these individuals with additional support during the quit process.



Résumé
Contexte: Il est bien connu que le tabagisme, un comportement répandu et pratiqué dans le monde
entier, est associée a des taux élevés de morbidité et de mortalité. Récemment, de multiples études ont
démontré que le tabagisme est également associé a l'incidence du diabéte de type 2, ainsi que les
complications du diabete et I'augmentation de la mortalité spécifique et toutes causes. La cessation du
tabagisme est une recommandation de soins importante dans les guides de traitement du diabéte. En
dépit de I'importance accordée a la cessation, beaucoup continuent a fumer. Le tabagisme est aussi
associé avec la dépression. La dépression est deux fois plus répandue chez les personnes atteintes de
diabete et a été lié a la mauvaise observance du régiment de traitement, a I'augmentation des
complications, de la morbidité et de la mortalité. Présentement, les données sont insuffisantes pour
conclure gu’il existe une association concréte entre le tabagisme et la dépression chez les populations

souffrantes de maladies chroniques, le diabéte de type-2 en particulier.

Objectifs: Pour cette étude, nous avons mené une enquéte aupres des adultes québécois ayant le
diabete de type 2, afin de déterminer: 1) les différences importantes dans les caractéristiques
sociodémographiques, et I'état de santé selon le statut de fumeur, 2) la relation entre le tabagisme et la
dépression en tenant compte des autres variables démographiques et liées a I’état de santé; 3) les
différences déterminantes dans la population en fonction de cessation et les tentatives de sevrage, et 4)

déterminer s'il existe un lien entre |'état de dépression et la cessation.

Résultats: La prévalence du tabagisme dans notre population était égale a la prévalence observée dans
I’ensemble de la population canadienne, et semblait étre stable sur une période de 4 ans. Les fumeurs
excessifs actuels se différaient sur les caractéristiques sociodémographiques, et étaient plus susceptibles
d’étre moins actifs physiquement, avoir plus de complications du diabete et d’autres maladies

chroniques. Le tabagisme excessif a été associé a la dépression dans les analyses transversale et



longitudinales, tout en tenant compte de la dépression de base. L’état de cessation du tabagisme
différait aussi a travers des caractéristiques sociodémographiques. La catégorie de ‘sevrage non-
réussite’ étaient plus susceptibles d'évaluer leur santé comme moyen / pauvres et ont reporté plus de
jours affecté par I'incapacité au cours du dernier mois. Enfin, la dépression a été associé a une
probabilité accrue chez la groupe ‘sevrage non-réussite’, comparé aux ex-fumeurs (‘sevrage réussite’).
Les analyses ont été effectuées en tenant comptes des variables sociodémographiques, de santé et de

maladie.

Conclusion: Comparativement aux conclusions de la population générale, les fumeurs excessifs sont
associé a la dépression dans les études transversale et longitudinales, indiquant que le tabagisme
excessif peut également contribuer a un plus haut taux de probleme de santé mentale observé dans
cette population. Les personnes avec la diabéte one déja un risque acrru de morbidité et de mortalité,
alors cette association entre la tabagisme et la depression est encore plus dangereux. Les fournisseurs
de soins de santé doivent alors étre attentifs envers ces patients pour éviter des problemes de santé et
de fonctionne. De méme, |'état de cessation du tabagisme était associé a la dépression. L'idée répandue
que les gens souffrant de la depression ne sont pas motive d’arreter de fumer est cependent mis en
guestion. Dans notre etudes, les gens de la catégorie de ‘sevrage non réussite’ avaient une perception
plus pauvres par rapports a leur santé. En outre, les personnes classifiées ‘sevrage non-réussite’ ont une
prévalence élevée de la dépression, et possédent une probabilité accru pour la dépression par rapport
aux ex-fumeurs (sevrage réussite). Les fumeurs atteints de diabéte du type-2 devraient étre encouragés
a la cessation afin d'éviter les résultats négatifs sur la santé physique et mentale. Les fournisseurs de
soins de santé offrant des conseils de cessation devraient tenir compte des différences dans les
caractéristiques sociodémographiques et de la maladie lors de I'élaboration des interventions. Par

ailleurs, la dépression doit étre considérée étant donné qu’il est fortement et indépendamment associée



au tabagisme actuel et a un impact considérable sur le sevrage tabagique dans cette population a

risque.
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Chapter 1 — Background and Study Objectives

1.1 Introduction - Smoking

Cigarette smoking is a widely practiced behaviour worldwide. The World Health Organization often
refers to the use of tobacco as an epidemic(World Health Organization, 2013c), and the statistics
continue to mount in support of the use of this term. Responsible for nearly 6 million deaths worldwide
every year (including non-users affected via second-hand exposure), up to one half of all users will
eventually die due to a tobacco related cause. Current projections(Mathers & Loncar, 2006), should
tobacco use go unchecked, estimate nearly 8 million people will die each year thanks to complications
associated with smoking. Given that each cigarette is made up of roughly 4000 compounds(Fowles,
Bates, & Noiton, 2000), including agents like nicotine which produce addiction, the broad spectrum of

complications and poor outcomes associated with tobacco use begin to make sense.

In spite of major decreases in the previous 2 decades, smoking remains a prevalent behaviour both in
Western society and around the world. Smoking prevalence now appears to have reached a floor, with
year over year prevalence estimates in the past decade slowing, having become stagnant over the past
several years Data from a Canadian perspective illustrate this(Health Canada, 2010), as current smoking
prevalence declined nearly 20% between 1985-2011. However, focusing on data since the turn of the
millennium, declines have slowed considerably, yielding modest 1% reductions earlier in the decade,
and stable rates today. Currently, Statistics Canada(Statistics Canada, 2012) estimates that
approximately 20% of Canadians aged 12 and over smoke, representing over 5 million smokers. Smoking
not only infers health dangers to users, but also functions as an environmental health hazard for those
impacted as second hand smokers. Consequently, tobacco use is extremely taxing on the Canadian

health system, with direct and indirect costs estimated at upwards of $17 billion dollars annually(Reid &
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Hammond, 2009). While indirect measures have been implemented to prevent smoking in public places

(i.e. banning the use in restaurants and work environments), the burden on current smokers is to quit.

Given the high degree of morbidity associated with cigarettes, smoking cessation immediately becomes
a component in treatment guidelines upon the diagnosis of numerous illnesses. Unfortunately, due to
the addictive nature of cigarettes, quitting is often easier said than done. Numerous studies focusing on
smoking cessation and relapse support this claim, demonstrating that although nearly 50% of smokers
will make a cessation attempt in any given year, fewer than 10% will succeed(Lee & Kahende, 2007).
Multiple factors have been identified as potentially important during this process, including non-
modifiable factors such as demographics (e.g. age and gender)(Lee & Kahende, 2007), and smoking
related characteristics (Hyland et al., 2006) such as number of cigarettes smoked per day, the number of
previous cessation attempts, degree of nicotine dependence, as well as the presence of comorbid
mental illness(Lawrence, Mitrou, & Zubrick, 2009). However, one of the strongest indicators of making a
cessation attempt is concern for health, often related to the diagnosis of a medical illness(Twardella et

al., 2006).

1.11 Smoking and illness

The 2004 Surgeon General’s report(US Department of Health & Human Services, 2004) focused on the
relationship between smoking and health consequences. It summarized the evidence in support of a
causal relationships between smoking and many illnesses, including cancers, cardiovascular diseases,
and pulmonary disease. It concluded that smoking negatively impacts nearly every organ in the body,
while providing evidence that cessation remains the only effective way to combat the impact of
cigarette use on the body. The 2010 report(US Department of Health, 2010) built on the 2004 report
with new evidence and advanced techniques, focusing on the mechanisms by which smoking impacts

health. Although attempts to designate which of the 4000 chemical constituents were the main
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culprit(s) remained difficult given the different ways cigarettes can affect an individual, the scientific
consensus placed the blame on a combination of several chemical compounds interacting during both
emission and combustion of the cigarette as being toxic and carcinogenic. Some of these toxic effects,
found even at acute levels of exposure, immediately generate endothelial dysfunction, increased
platelet aggregation, increased inflammation while generating oxidative stress(Puranik & Celermajer,
2003), instantaneously impacting both the lungs and heart. While the report highlights that no amount
of exposure was safe, particular importance was paid to the increased risk faced by prolonged, chronic
abusers of cigarettes. The transition from experimentation and occasional smoking into chronic and
persistent abuse was attributed to the addictive effects of nicotine. Although nicotine has been
recognized as the main addictive component of cigarettes for decades, research into the exact
mechanisms by which it causes addiction remains an important area of research. A recent
review(Benowitz, 2010), summarizing our up-to-date understanding of nicotine and addiction, enforces
the idea that nicotine addiction is similar to other forms of addiction, making use of not only
pharmacologic pathways in the brain, but also through learning/conditioning, genetic susceptibility,
social and environmental factors. Thus although many may begin to smoke sporadically, a percentage

will make the transition to a strong multilevel habit that is difficult to break.

Given the wide-range of effects on the various organs of the body, it is little wonder that smoking
remains the leading cause of premature death in both the United States(Danaei et al., 2009) and
Canada(Janz, 2012). The pervasive use of cigarettes worldwide has also generated significant reports
linking tobacco use and illness. In its report on non-communicable diseases (NCDs), the leading cause of
death worldwide(World Health Organization, 2011), the WHO lists tobacco cessation as one of the 3
major behavioural changes required for prevention. Amongst the NCDs listed, many echo those diseases
found in the aforementioned 2004 Surgeon General’s report, including different types of cancers and

cardiovascular diseases. One disorder missing from the 2004 report, Diabetes Mellitus, is projected to
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reach epidemic rates worldwide in the near future, and its association with cigarette use is increasingly

being recognized.

1.2 Diabetes Mellitus

Diabetes Mellitus is a non-communicable disease affecting 371 million people worldwide, with
projections estimating that this number will reach 522 million by 2030(International Diabetes
Federation, 2011). Diabetes is characterized by impairing the body’s ability to produce or effectively use
insulin. It is characterized by three main types: Type-1, Type-2 and Gestational Diabetes. The most
prevalent form, Type-2 Diabetes Mellitus (T2DM), which we will focus on, makes up approximately 90%
of worldwide cases. It was formerly known as adult-onset diabetes, as it was almost exclusively
diagnosed in older adults, but is now beginning to be diagnosed in children, teenagers and young adults.
T2DM(World Health Organization, 2013b) is a product of the body both not producing enough insulin,
while simultaneously not being able to respond to its effects. This leads to a toxic buildup of glucose in
the blood stream, which in turn leads to the development of macro and micro-vascular
complications(Nolan, Damm, & Prentki, 2011). Highly prevalent worldwide, people who initially develop
T2DM are often unaware that they have the illness because it may take years for meaningful symptoms
to develop before they are formally tested. Unfortunately, this also means that the organs of the body
have been under the stress of hyperglycaemia, and therefore these individuals may have already

experienced years of damage before being formally diagnosed and treated.

1.21 Diabetes causes and complications

Although there are a number of hypotheses for antecedent causes of T2DM, major non-modifiable risk
factors include age, gender, genetics and a family history of diabetes(Deshpande, Harris-Hayes, &
Schootman, 2008). As discussed, the WHO maintains that modifiable and preventable risk factors are
similar across all NCDs(World Health Organization, 2011), and include unhealthy diet, physical inactivity,
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harmful use of alcohol, and tobacco. Both impaired glucose tolerance (IGT) and impaired fasting
glycaemia (IFG) are two conditions(World Health Organization, 2013b) that have been recognized as
intermediaries on the path from normally functioning individuals to the development of diabetes. Once
the transition happens, in addition to behavioural changes targeting the aforementioned risk factors
(controlled diet, increased physical activity and smoking cessation), pharmacologic interventions aimed
at effectively producing and using insulin become required to properly control the ilness. If
uncontrolled, diabetes becomes one of the leading causes of disability, morbidity, and mortality

worldwide(Beulens, Grobbee, & Nealb, 2010).

The most recognized complications(Fowler, 2008) include damage to the heart, the kidneys
(nephropathy), the eyes (retinopathy), and the nervous system (neuropathy). People with diabetes are
at increased risk of many macro-vascular complications, including coronary artery disease, stroke, and
angina; in fact, heart disease is the leading cause of disability and death amongst those with diabetes,
affecting approximately 50% of this population(Morrish, Wang, Stevens, Fuller, & Keen, 2001). Those
with T2DM are also more likely to experience kidney failure as a vascular consequence of diabetes.
Likewise, diabetes is also is a leading cause of eye-degeneration and leads to blindness, severely
affecting the quality of life of those impacted. Finally, neuropathy is another common complication.
Initial symptoms may include tingling sensations, numbness or weakness in the extremities; however,
with progression comes increased pain, and if unchecked, development of foot ulcers and potential

amputation.

Given the high and steadily increasing prevalence, it should not be surprising to find out that the costs
associated with treating diabetes are similarly skyrocketing. The WHO estimates the health-care cost for
an individual with diabetes is 2-3 times higher in the US than an individual without the illness(World

Health Organization, 2013a). Factoring in the overall costs of treating diabetes, including hospital care,
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physician services, lab tests and lab equipment are only the first part of the equation, in addition to the
accrued costs of hospital fees required to treat the aforementioned complications. The Canadian
Diabetes Association estimates that 9 million Canadians are living with diabetes today(Canadian
Diabetes Association, 2013). A further 1 in 4 is currently pre-diabetic (IGT or IFG), a number projected to
increase to 1 in 3 by 2020; furthermore, they estimate the annual cost of diabetes to be around $11.7
billion. Importantly, diabetes is recognized as an illness in which the application of successful lifestyle
interventions, in addition to pharmacologic treatment, can be controlled. One such self-care behaviour

is smoking cessation.

1.22 Diabetes and Smoking

Having established the dangers cigarette smoking pose to healthy individuals, one might assume a lower
prevalence rate amongst those with type-2 diabetes given their increased risk. Unfortunately, estimates
put the prevalence of smoking amongst those with this chronic iliness on par with that of the general
population, and subsequently reasonably stable over the last 2 decades(Ford, Mokdad, & Gregg, 2004).
It appears that current cessation strategies may be underperforming or inadequate for this at risk

population.

The association between smoking and T2DM has been studied from a variety of angles, including that of
a causal relationship, increased mortality rates, and the increased risk of complications. There have been
a number of prospective studies assessing the causal relationship between type-2 diabetes and smoking,
well summarized by the review and meta-analysis conducted by Willi(Willi, Bodenmann, Ghali, Faris, &
Cornuz, 2007). In the meta-analysis, smoking was significantly associated with the incidence of type-2
diabetes, specifically in a dose-response manner, with heavier smokers (20+ cigarettes per day; pooled
RR=1.61 95%Cl 1.43-1.80) having an increased risk of developing type-2 diabetes. Moreover, any level

of smoking was found to be dangerous, with slightly lower but still statistically significant risk (RR = 1.29,
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95%Cl 1.13-1.48 and RR = 1.23 95%Cl 1.14-1.33) in light and former smokers, respectively. Although the
exact mechanism isn’t completely understood, smoking leads to both increased fasting glucose and
impaired glucose metabolism through insulin resistance(Bergman et al., 2012) in otherwise normal
individuals, which can lead to the development of the disorder(D. Haire-Joshu, Glasgow, & Tibbs, 1999;
Rafalson et al., 2009). In terms of mortality, smoking plays an important mediating role in the strong
association between cardiovascular disease and diabetes. Individuals with diabetes are 2-3 times more
likely to die from cardiovascular disease than those within the general population(Morrish et al., 2001),
making smoking that much more dangerous for this population. Studies conducted in both men(Stamler,
Vaccaro, Neaton, Wentworth, & Group, 1993) and women(Al-Delaimy, Willett, Manson, Speizer, & Hu,
2001) indicate that the mortality rates were significantly higher for smokers with diabetes compared to
those without; furthermore, recent research suggests that previous studies may have been
underestimating the all-cause mortality attributed to smoking(Kenfield et al., 2010). A study looking at
the relationship between years since quitting and mortality found that the increased risk of mortality
remains high for several years after quitting, even when controlling for heart disease and blood

pressure(Chaturvedi, Stevens, Fuller, & The World Health Organization Multinational Study, 1997).

Finally, it is important to consider the associations between smoking and diabetes related complications,
which can severely impair individuals, reducing their quality of life. Smoking can affect health by
impacting endothelial function, by increasing vascular problems and inflammation. These specific effects
emulate many of the same complications associated with hyperglycaemia for those with diabetes; thus,
smoking in conjunction with diabetes can accelerate the presentation of these
complications(Deshpande et al., 2008; Eliasson, 2003). Macro-vascular complications are especially
impacted by smoking, as the effects of cigarette abuse is responsible for a large portion of overlap
between cardiovascular disease (CVD) and diabetes, given smoking is recognized as a major risk factors

for many forms of CVD including ischemic heart disease, peripheral artery disease and stroke. Similarly,
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micro-vascular complications including nephropathy and peripheral neuropathy have been
independently associated with smoking, and are two of the largest contributors to disability in people
with diabetes. Diabetic nephropathy specifically is particularly debilitating(Wolf & Ritz, 2003), and

smoking is a major risk factor for kidney dysfunction(Chakkarwar, 2012).

The relationship between diabetes and smoking is therefore particularly dangerous, yet has remained
high and stable despite these increased risks. One recent publication(Ding El, 2007), using recent
smoking data from the US, estimated that smoking may be responsible for up to 12% of incident type-2
diabetes cases within the U.S. Strategies for promoting smoking cessation in those at risk for type-2
diabetes, as well as for those already diagnosed, are necessary, particularly those that attempt to
integrate smoking cessation with current diabetes education programs. Unfortunately, in terms of
smoking cessation interventions, there has been very little published for those with diabetes.
Canga(Canga et al., 2000) examined the usefulness of incorporating a nurse trained in smoking cessation
intervention for patients attending primary care facilities for diabetes, finding that this addition
provided added cessation benefits over the usual care control group. Similarly, a study conducted in the
United States(Hokanson, Anderson, Hennrikus, Lando, & Kendall, 2006) determined that it was possible
to effectively integrate a structured tobacco cessation program into an established diabetes education
program without detrimental effect to the program itself. Unfortunately, although there were short
term (3-month abstinence gains compared to treatment as usual) benefits, this intervention did not
impact cessation rates at 6 months. Tonstad(Tonstad, 2009) provides a more recent overview of the
literature on smoking cessation and diabetes, highlighting specifically the overall lack of studies
available, as well as the lack of evidence for efficacy and safety of current cessation pharmacologic
interventions in those with diabetes. Another potential variable within this equation that may play an
important role is the presence of a comorbid mental illness. Specifically, depression has been strongly

and consistently linked with both smoking and diabetes in the literature.
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1.3 Depression

Depression is a mental disorder characterized primarily by the presence of prolonged sad/depressed
affect and a loss of pleasure. According to the WHO(Marcus, Yasamy, van Ommeren, Chisholm, &
Saxena, 2012), over 350 million people worldwide are affected by depression, impacting those of all
ages. In addition, depression is one of the leading causes of disability, leading to the increasing burden
of disease worldwide. In Canada, estimates of prevalence of depression, according to a 2006 report
using data from the Canadian Community Health Survey (CCHS)(Patten et al., 2006), were 12.8%, 4.8%
and 1.8%, for lifetime, past year and past 30 day major depression, respectively. In addition to
replicating other findings common in the literature (e.g. females had higher rates of depression than
males), the report also highlighted the prevalence of depression amongst those with a chronic medical

condition, including diabetes.

1.31 Depression and diabetes

Anderson(Anderson, Freedland, Clouse, & Lustman, 2001) and colleagues estimated the prevalence of
comorbid depression and diabetes as 2-fold greater compared to the general population in their review
of the literature. A number of studies on the association have since been conducted, including 2 more
recent meta-analyses(Ali, Stone, Peters, Davies, & Khunti, 2006; Knol et al., 2006). Ali(Ali et al., 2006)
documented the association between type-2 diabetes and depression, resulting in significant increased
odds (Pooled ORs: 1.6, 95%Cl 1.2-2.0) for depression in those with diabetes compared to those without,
while Knol(Knol et al., 2006) found a pooled OR = 1.37 (95%Cl 1.14-1.63) for risk of T2DM in those with
depression compared to those without the disorder. While some studies have suggested the association
to be causal, with depression as a risk factor for incident diabetes(Anne, 2007), the association today is
generally believed to be bi-directional(Golden et al., 2008; Patrick J. Lustman & Clouse, 2007; Mezuk,

Eaton, Albrecht, & Golden, 2008). In any case, comorbid depression presents very specific challenges for
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those with diabetes. For example, Ciechanowski(Ciechanowski, Katon, & Russo, 2000) found that
depression decreased diabetes regimen adherence (dietary and medication adherence), found that
individuals had higher levels of functional disability, and significantly increased overall primary and
ambulatory costs. Other studies have linked depression with poor glycemic control(P J Lustman et al.,
2000), the development of both micro and macro-vascular complications(Lin et al., 2010), and higher
overall health care use and expenditure for those affected(Egede, Zheng, & Simpson, 2002). In addition,
studies have identified patients with comorbid depression and diabetes as having higher mortality rates
than those without. A study by Katon(W. J. Katon et al., 2005) determined that both minor and major
depression were significant predictors of mortality in patients with type-2 diabetes. The same authors
then published a follow-up, linking comorbid diabetes/depression with an increased risk of all-cause
mortality over a 2-year period(W. Katon et al., 2008). Similarly, results from the Fremantle Diabetes
Study(Bruce, Davis, Starkstein, & Davis, 2005) found an increased risk of mortality for those with
depression, although this risk was attenuated when including micro and macro-vascular complications in
the model. Still, given that depression impacts on the development and severity of diabetes
complications, its presence can be especially dangerous in this population. One self-care behaviour in
diabetes regimens that may be negatively impacted by depression is smoking cessation, given the strong

association between cigarette smoking and depression.

1.32 Depression and Smoking

While smoking is a common behaviour worldwide, it is particularly prevalent among those with mental
disorders(Ziedonis et al., 2008). In fact, those with a mental iliness are 2-3 times as likely to be smokers
than those without(Annette K. McClave, McKnight-Eily, Davis, & Dube, 2010). Furthermore, they are also
more likely to be heavier smokers, and subsequently experience increased illness morbidity and

increased mortality compared to smokers without mental iliness(Lawrence et al., 2009). Depression has
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been a major research focus, and has been shown to be heavily linked with smoking, in a dose-
dependent manner. Similar to depression and diabetes, some studies seem to point to smoking leading
to incidence of depression(Boden, Fergusson, & Horwood, 2010; Pasco et al., 2008), including increasing
levels of smoking being prospectively related to major depression(Flensborg-Madsen et al., 2011;
Klungsoyr, NygArd, Sorensen, & Sandanger, 2006), with others reporting a bi-directional
association(Chaiton, Cohen, O'Loughlin, & Rehm, 2009; Leung, Gartner, Hall, Lucke, & Dobson, 2012).
Higher levels of smoking, and particularly nicotine dependence, also seem to be associated with worse
depressive symptoms(Jamal, Willem Van der Does, Cuijpers, & Penninx), but once again, this finding
appears to be reciprocated as high depressive symptoms are similarly related to increased tobacco

smoking(Breslau, Peterson, Schultz, Chilcoat, & Andreski, 1998; Chaiton et al., 2009).

Though the etiology remains unclear, some possible explanations include common underlying shared
vulnerabilities, such as genetics(Kendler, Neale, MacLean, Heath, & et al., 1993). Other possible
explanations include the anti-depressant like effects of nicotine(Laje, Berman, & Glassman, 2001;
Mineur & Picciotto, 2010), or the self-medication hypothesis (including self-efficacy and affect
regulation)(Chaiton, Cohen, O'Loughlin, & Rehm, 2010; Minnix, Blalock, Marani, Prokhorov, & Cinciripini,
2011; Morrell, Cohen, & McChargue, 2010). Also unclear is the relationship between depression and
smoking cessation. While some studies have found depression to negatively impact on cessation
attempts(Fond et al., 2013; Glassman et al., 1990), others find that cessation may precipitate
depression(Glassman, Covey, Stetner, & Rivelli, 2001); still others find there to be no

association(Hitsman, Borrelli, McChargue, Spring, & Niaura, 2003).

1.4 Smoking and Depression in Diabetes: Previous research

Given the important associations between these 3 variables, a few studies have attempted to report on

associations of all 3 variables simultaneously. For example, Haire-Joshu(Debra Haire-Joshu, Heady,
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Thomas, Schechtman, & Fisher, 1994) found that depression was more prevalent in diabetic smokers
than non-smokers, and that increasing cigarette consumption was independently associated with
cognitive symptoms of depression, using a small clinical sample. More recently, larger studies assessing
the relationship between chronic illness and depression(Egede, 2007; Gunn et al., 2012), as well as those
specifically in those with diabetes(Egede & Zheng, 2003; W. Katon et al., 2004), have identified smoking
as being strongly associated with depression in fully adjusted models. Unfortunately, beyond
incorporating smoking as a binary variable amongst other lifestyle related characteristics, possible
implications of this finding have been largely ignored. One study conducted by Solberg(Solberg, Desai,
O'Connor, Bishop, & Devlin, 2004), compared smokers vs. non-smokers in an adult sample with diabetes
by sampling adult health plan members. They found smokers to be more likely to report fair/poor self-
rated health, to feel depressed, as well as to report being less likely to check the blood-glucose levels
and less physically active. Here again, however, the authors simply dichotomized smoking behaviour

(never vs. current).

1.41 Limitations and justification

Previous research highlights important differences across not only never and current smoking, but when
comparing never/former, light/heavy and when looking at all categories simultaneously(Bondy et al.,
2013; Fagan & Rigotti, 2009; Husten, 2009). Thus one major limitation to address is the treatment of the
smoking status in previous studies conducted in those with diabetes. Using more descriptive categories
adapted from the Canadian Tobacco Use Monitoring Survey(Health Canada, 2010) across both current
smokers and cessation outcomes will allow us to look at meaningful differences in this heterogeneous
behaviour. Similarly, many outcomes, including health problems, disease complications and disability,
are common to both smoking and depression in people with diabetes. It is therefore important to assess

the independent association of smoking and depression by carefully controlling for these potentially
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confounding factors in order to gain a clear picture of the situation. By assessing the association
between smoking and depression in a community sample with type-2 diabetes, and controlling for
important demographic and clinical characteristics, we will be able to better understand the strength of
this relationship. Smoking may importantly impact mental as well as physical health, an important
consideration when developing interventions and treatment guidelines for diabetes. Moreover,
depression may play a crucial role in determining not only the degree of an individual’s smoking
behaviour, but also in an individual’s ability to attempt and ultimately successfully quit. It is therefore
crucial to investigate the relationship between smoking, cessation and depression in this cohort with
type-2 diabetes. This can provide a better theoretical framework in order for both researchers and

clinicians to better provide integrated care across domains and ultimately benefit this at risk population.

1.42 Study Objectives

The objectives of the current study are the following: 1) To identify the sociodemographic, health and
illness related characteristics of our sample, across smoking behaviour, categorized as never, former,
light (<10 cigarettes per day) and moderate-heavy (11+ cigarettes per day) smokers; 2) To identify the
association between smoking and depression within the sample, the stability of these 2 variables and
their longitudinal associations while controlling for sociodemographic, health and illness related
characteristics, as well as baseline levels of depression (longitudinal model); 3) To characterize our study
sample according to their cessation status, categorized as successful quitters, unsuccessful quitters and
non-attempters, across sociodemographic, health and illness related characteristics; 4) To identify those
more likely to make quit attempts, those who were able to quit and those who relapsed according to
both smoking cessation status and smoking status (light vs. heavy); 5) Finally, to ascertain the
relationship between depression and smoking cessation status within our sample, while controlling for

sociodemographic and illness related characteristi
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2.1 ABSTRACT
Objective: To investigate the association between depression and smoking status within a community-
based sample with type-2 diabetes, while controlling for socio-demographic, diabetes related

characteristics and complications, disability, other chronic illness and other health-related variables.

Method: 1868 adults with type-2 diabetes were recruited via random digit dialing for the Montreal Health
and Well Being Study (DHS). Smoking was classified as never, former, light (<10 cigarettes a day) and
heavy (11+ cigarettes a day). Depression was assessed using the Patient Health Questionnaire-9 and
individuals were classified as no major depression vs. major depression syndrome. Logistic regression was
used to test the association between major depression and smoking status, while controlling for other

demographic and health related variables.

Results: Major depression was associated with an increased likelihood of being a light or heavy smoker,
having 2 or more diabetes complications, moderate-severe disability, and having 2 or more other chronic
illnesses. In the fully adjusted model, having major depression was associated with an increased likelihood
of being a heavy smoker (OR =2.62, 95% Cl 1.43 — 4.81). The association between light smoking and major

depression was not significant when adjusting for confounding variables.

Conclusions: Smoking and depression are strongly associated in patients with type-2 diabetes, and this
association appears to be strongest for moderate/heavy smokers. This finding has important clinical
implications given that smoking cessation is an important health recommendation, and potentially means
depression status may be an important consideration when targeting clients with diabetes who continue

to smoke.

25



2.12 INTRODUCTION

Diabetes is a progressive chronic illness currently affecting approximately 8% of Canadians(Canadian
Diabetes Association, 2009), and its progression can lead to the development of both micro- and macro-
vascular complications(Fowler, 2008). Two factors associated with diabetes are tobacco smoking and
depression(Anderson, Freedland, Clouse, & Lustman, 2001; Eliasson, 2003). Studies in the general
population find a consistent and strong bidirectional association between depression and
smoking(Berlin, Covey, & Glassman, 2009); therefore, exploring these elements is important within this
population, given both are linked with adverse outcomes in people with diabetes. Both smoking and
depression are associated with acceleration of diabetes related complications(de Groot, Anderson,
Freedland, Clouse, & Lustman, 2001; Eliasson, 2003), poor glycemic control(Fagard & Nilsson, 2009;
Lustman et al., 2000) and overall increased risk of morbidity and mortality(Bruce, Davis, Starkstein, &
Davis, 2005; Chaturvedi, Stevens, Fuller, & The World Health Organization Multinational Study, 1997).
Furthermore, smoking cessation is a key goal in diabetes self-care guidelines, and depression has been
linked with poor adherence to self-care regimens in people with diabetes(Ciechanowski, Katon, & Russo,
2000). Given the similar outcomes shared between smoking and depression, it is not surprising that
previous studies often find a significant association between smoking and depression in people with
diabetes; however these studies have several limitations. Many studies treat smoking as a binary
variable(Engum, Mykletun, Midthjell, Holen, & Dahl, 2005; Katon et al., 2004), and thus may be missing
crucial information with regards to this complex behaviour. One previous study was based on small
clinical samples and may therefore not be generalizable(Haire-Joshu, Heady, Thomas, Schechtman, &
Fisher, 1994); finally, a more recent study(Egede & Zheng, 2003) failed to control for potentially
confounding factors related to the presence of diabetes. Therefore, in order to address these
limitations, the current study aims to investigate the associations between multiple levels of smoking

and depression in a community based sample of people with diabetes. The specific objectives of the
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current study were to (1) report on prevalence and associations of smoking across socio-demographic,
lifestyle and disease related factors and (2) determine whether smoking status was independently
associated with major depression when controlling for a variety of potential confounding variables,

using a community based sample with type-2 diabetes.

2.13 METHODS

This study is based on data from the Diabetes Health and Well Being Study (DHS); a population based
telephone survey of the non-institutionalized adult population in Quebec, Canada. Participants were
recruited between January and April 2008 through random selection of listed phone numbers in Quebec
by a recognized polling firm, Bureau d’Intervieweurs Professionnels (Montreal, Quebec, Canada).
Inclusion criteria were being aged 18 to 80 years of age, have a diagnosis of diabetes determined by a
physician and the ability to respond to the interview in French or English. For those eligible for the study,
we had a response rate of 62%. For the purpose of this report, only those with type-2 diabetes (n =
1868) were included in the analysis. The protocol was approved by the Research Ethics Committee of
the Douglas Mental Health University Institute. All subjects voluntarily participated in the study and
informed consent was obtained from each participant. Participants received a 20 CAD incentive. More

details on the study have been published elsewhere (Schmitz et al., 2011).

Smoking

Smoking was assessed using questions from the Canadian Community Health Survey (Statistics Canada,
2009). Participants were asked if they had smoked 100 cigarettes in their lifetime, and were classified as
never smokers (no) or ever smokers (yes). Ever smokers were then asked the follow-up question “At the
present time, do you smoke cigarettes?”. Those who answered no were classified as former smokers.
Those who answered ‘Occasionally’ were asked to estimate the number of cigarettes they smoked per
week. Those answering “daily” were asked to estimate the number of cigarettes per day (CPD). We
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classified those who were occasional smokers and those who smoked < 10 CPD as light smokers; those
who smoked > 11 CPD were classified as moderate/heavy smokers. Self-reported measures of smoking
have been shown to be reliable estimates for current smokers(Kurt Kroenke, 2003); although there is no
consensus for classifying light and heavy smokers(Fagan & Rigotti, 2009), in general rates of 5— 15 CPD
are commonly seen across studies. The cut-off and labels were chosen to be consistent with those used
by Health Canada for the Canadian Tobacco Use Monitoring Survey(CTUMS) (Health Canada, 2010) and
verified within our sample using sensitivity analysis. Sensitivity analyses were also conducted in order to
determine if there were any differences between occasional and light daily smokers using different cut-

offs for smoking categorisation; there were no significant differences.

Depression

Depression at baseline was assessed using the Patient Health Questionnaire (PHQ-9) (K. Kroenke,
Spitzer, & Williams, 2001). The PHQ-9 is a highly sensitive screening tool, and provides a diagnosis of
major depression according to Diagnostic and Statistical Manual, 4th Edition (DSM-IV) criteria as well as
a continuous severity score. To be categorized as ‘major depression’ we used a scoring algorithm for the
PHQ-9 that uses the criteria for major depression disorder (MDD) required the patient to have, for at
least 2 weeks, five or more depressive symptoms present for more than half of the days (a score of 2 on

the PHQ-9 item) with at least one of these symptoms being either depressed mood or anhedonia.

Socio-demographic and health related questions

The DHS collected data on socio-demographic characteristics: age at baseline, sex and marital status
(married/common-law, single, divorced/separated/widowed), education level (less than high school
graduation, high school graduation, post high school) and employment status (working full time or part

time, retired, not working).
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Lifestyle variables were assessed by questions from the Canadian Community Health Survey(Statistics
Canada, 2009). Physical activity levels were measured by asking participants to rate the number of days
they exercised or participated in sports activity for at least 15 minutes in the previous month. The
response was collapsed into three categories: inactive (0 days), moderately active (1 to 12 days) and
active (more than 12 days). Alcohol consumption was assessed from the first item of the Alcohol Use
Disorders Identification Test (AUDIT): ‘How often do you have a drink containing alcohol?’(Bush et al.,

1998). Answers were categorized into never, less than twice a week and two or more times a week.

Disability, chronic illness and diabetes related characteristics and complications

Global disability was assessed using the 12-item version of the World Health Organization Disability
Assessment Schedule Il (WHO-DAS-II) which consists of both physical and non-physical dimensions
(mobility, understanding and communication, interpersonal relations, etc), has been confirmed as a
reliable and valid measure of global disability (Chwastiak & Von Korff, 2003) and has been validated and
used in diabetes epidemiological studies (Von Korff et al., 2005). Based on available normative data, we

classified a WHO-DAS-II score of 45 or greater as indicating substantial disability (Von Korff et al., 2005).

Diabetes complications were assessed using the Diabetes Complications Index (DCI) (Fincke et al., 2005).
The DCl is a 17-item survey that assesses diabetes complications on the basis of patient self-report
(retinopathy, neuropathy, large-vessel atherosclerotic disease, peripheral vascular disease,
cerebrovascular disease and foot problems). A summary variable was computed counting the number of
complications. Number of chronic conditions was assessed by asking participants whether they suffered
from various health conditions diagnosed by a health professional at the time of the interview (asthma,
high blood pressure, heart disease, stomach or intestinal ulcers, arthritis / rheumatism, migraine
headaches, cancer, kidney disease, and back problems). Chronic conditions were summarized into 0 to 8

chronic conditions and categorized into 0, 1 or 2 and more chronic conditions. Duration of diabetes was
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calculated in years based on the age at which participants were first diagnosed with diabetes. The
duration was categorized into less than one year, one to 4.9 years and 5 or more years. Participants’
treatment regimen was assessed by asking participants if they took insulin or if they took pills to control

their diabetes in the past month.

Analyses

Data were analyzed using IBM SPSS Statistics 20 software version 20.0. Frequency tables and Chi-Square
analyses were performed to test associations between categorical variables and smoking status.
Binomial logistic regressions were performed to study the association between major depression
syndrome (MDD vs. No MDD) as the dependent variable, and current smoking status as the independent
variable of interest. Regression was performed in block entry in the following order: Block 1 — Smoking
status; Block 2 — Socio-demographic variables; Block 3 — Diabetes and health related characteristics. In

each block, all variables from the previous block were kept into the model.

2.14 RESULTS

In the present study, lifetime prevalence of smoking within the sample was 62.9%; current smoking
prevalence of the population was 20.5%; among those currently smoking, 62.4% were moderate/heavy

smokers.

Table 1 presents the socio-demographic variables and smoking status. Those in the 18 to 49 age bracket
were more likely to be current smokers, while those 65 to 80 were more likely to be never smokers.
Females were more likely to be never smokers (44.6% vs. 28.6%), while men were most likely to be
former smokers (49.4% vs. 35.1%). Amongst those currently who were currently smoking, there was no
difference between men and women. In the sample, moderate/heavy smokers were more likely to be

single and be unemployed, and less likely to have achieved higher education.
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Major depression, disability, diabetes related characteristics and complications, other chronic illness,
physical activity level and alcohol use information is displayed in Table 2. Major depression status,
diabetes complications, alcohol use and physical activity were all significantly different across smoking
categories. Those with major depression were more likely to be smokers (17.5%); this finding was
strongest in the moderate/heavy category, with 30.5% of moderate/heavy smokers having major
depression compared to 12.1% of light smokers. Never smokers were more likely to have no diabetes
complications (34.3%), while moderate/heavy smokers were more likely to have 2 or more
complications (14.8%). Univariate analysis of variance was conducted using the PHQ-9 continuous
severity score as the dependent variable, controlling for socio-demographic factors (F315:,= 7.90, p <
0.001). Smokers had significantly higher mean scores as compared to never smokers and former
smokers; moderate/heavy smokers had higher mean scores compared to light smokers, but this
difference was not statistically significant (p = 0.267). Finally, we tested for interaction effects between

smoking and all covariates, there were no significant interaction effects.

Finally, table 3 displays results from the logistic regressions. Moderate/heavy smoking was significantly
associated with major depression in all models; light smoking was only significantly associated in the
first model, and this association did not remain significant after controlling for socio-demographic
variables. In the fully-adjusted model, smoking status, number of diabetes complications, disability,
number of chronic conditions and age were all significantly associated with major depression.
Additionally, although not reported in table 3, for sensitivity purposes we entered the number of
cigarettes smoked per day as a continuous variable; results remained significant in the fully adjusted

model (OR =1.034 (1.014-1.053), p < 0.001).
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2.15 DISCUSSION

In the present Canadian community based study in people with type-2 diabetes, heavy smokers were
over twice as likely to have major depression compared to never smokers. This association remained
significant even when controlling for socio-demographic characteristics, diabetes characteristics and
complications, disability, other chronic iliness, alcohol use and physical activity. Our study adds to
existing literature by demonstrating that a) smoking is strongly associated with major depression; b) this
association remains robust even after controlling for both general and disease specific risk factors for

depression; and c) this association is especially important for daily moderate/heavy smokers.

Studies in the general population have found a dose-dependent relationship between smoking and
depression (Boden, Fergusson, & Horwood, 2010; Chaiton, Cohen, O'Loughlin, & Rehm, 2010; Flensborg-
Madsen et al., 2011). Although light smoking was not associated with major depression in our adjusted
models, given any level of smoking can be detrimental to health, our results simply highlight the impact
of moderate/heavy smoking. To remain consistent with currently available literature and in order to
make interpreting our results easier, we categorized smoking in accordance with the CTUMS(Health
Canada, 2010).Additionally, the results of our sensitivity analyses suggest that our results remain robust
even when using different cut-offs for light and moderate/heavy smokers, suggesting in all tested
models that moderate/heavier smokers are significantly different compared to light smokers regardless
of the cut-offs used. We found a 2.62-fold increased odds of major depression for moderate/heavy
smokers, which is similar to other studies within the general population(Hamalainen et al., 2001; Pasco
et al., 2008), and can be considered especially robust considering the number of confounders controlled

for in the regression model.

According to the recent Health Canada report on tobacco use, the prevalence of smoking in Quebec was

20.1% in 2006(Health Canada, 2010). The prevalence of current smoking reported in our sample is
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20.5%. Given that smoking cessation is an important recommendation and self-care behaviour for
people with diabetes, targeting persistent smokers remains an important goal. This specific population is
already at increased risk of disability, morbidity and mortality, and so our reported prevalence remains
substantially high. These results suggest that current public health initiatives and programs for smoking
cessation are not optimal for people with diabetes. People with diabetes might have more problems
with smoking cessation than people without diabetes due to the physical and emotional burden
associated with diabetes. Additionally, they might continue smoking in order to cope with their
condition or as a reaction to diabetes related stress. These factors should be taken into account when
developing smoking cessation programs in diabetes. Those who continue to smoke despite strong
guidelines advising against continuation need to be assessed, as they may differ on key variables
compared to never smokers and successful quitters. One study(Solberg, Desai, O'Connor, Bishop, &
Devlin, 2004) conducted via questionnaires sent to health plan members with diabetes showed that
smokers as compared to non-smokers reported feeling depressed more often and were less likely to
adhere to self-care behaviours such as blood-glucose monitoring and regular diabetes complications
check-ups, even when controlling for depression. Similarly, another study (Weinberger, George, &
McKee, 2010) found that smokers with a history of major depression endorsed more positive beliefs
about smoking compared to those without a history of major depression. In a previous study, we used
latent analysis to identify groups of smokers amongst people with type-2 diabetes (Gariepy et al., 2012).
We found 3 distinct groups that displayed different demographic and clinical characteristics, who may

benefit from different interventions to aid in cessation.

Regardless, cessation strategies that neglect to account for comorbid depression, even those targeted to
patients with diabetes, may have limited success. New intervention strategies might take a similar
stance as those who treat co-morbid substance abuse and mental disorders when devising

interventions. In this approach, the issue of which problem developed first and thus what is considered
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the primary condition is irrelevant. Instead treatment is integrated across domains so that assessments
focus on how each problem/illness affects the presentation and characteristics of the other. Studies in
the UK(Davies et al., 2008) and the U.S.(MacAller, Brown, Black, & Greenwood, 2011) have found that
immediate education for newly diagnosed type-2 diabetes patients, as well as promoting smoking
intervention resources amongst diabetes educators can lead to some gains in cessation. Finally, from the
point of view of clinicians, offering advice and strategies for smoking cessation in this population can be
difficult. Smoking cessation has been linked with weight gain (Yeh, Duncan, Schmidt, Wang, & Brancati,
2010), and clinicians may be reluctant to push cessation when in the presence of co-morbid mood
disorders. However, both weight gain and worsened mood are short-term consequences and are far

outweighed by the long-term gain of patients (Sherman, 2005).

Smoking and depression may also be linked through disability in people with type 2 diabetes. A previous
report using data from the Canadian Community Health Survey (Schmitz, Kruse, & Kugler, 2007), found
that smoking was associated with elevated disability and disability days in subjects with a variety of
chronic conditions. Although disability and other chronic conditions were significantly associated with
major depression in our fully adjusted model, smoking remained a significant independent predictor of
major depression when controlling for these variables. Smoking might be directly associated with
depression in people with diabetes or indirectly through functioning and disability. Conversely,
depression has been linked with poorer self-care behaviours in people with diabetes(Ciechanowski et
al., 2000; Lin et al., 2004), and in the general population, specifically with troubles initiating and
maintaining smoking cessation(Berlin et al., 2009; Glassman, Covey, Stetner, & Rivelli, 2001). Thus this
association in people with diabetes may be mediated through a bi-directional pathway, in which
depression maintains smoking behaviour, which leads to increases in disability and disease related

complications, further increasing burden and feeding back into depression. Given that we controlled for
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disability and our model remained significant, more research into these potential pathways should be

pursued.

There are several limitations to the current study. Firstly, the data are cross-sectional and therefore
causality and directionality of relationships cannot be inferred. Due to the nature and design of the
study, a number of potentially important clinical characteristics could not be assessed, including lifetime
history of major depression, smoking variables such as life years spent smoking, time since quitting and
assessment of nicotine dependence. The data, including diabetes related characteristics and
complications, were self-reported and were not validated via clinical assessment; depression was
assessed via a symptom screening tool and not through a structured clinical interview which may have
over-estimated the prevalence of major depression in our study. . Despite these limitations, our study
also had a number of strong points. We used a population-based design to capture a representative
sample of the population with diabetes. We collected information on a large sample of people with
type-2 diabetes. Finally, we controlled for a large number of potential confounders in our analysis that

may have biased the estimated association between smoking and depression in previous studies.

Smoking is a leading cause and also one of the largest modifiable health behaviours associated with
disability, morbidity and mortality in the world. It has been associated with the development and
maintenance of depression, and also with the worsening of diabetes related complications. Our results
indicate that smoking, even when controlling for known associations, is associated with major
depression in a population already at increased risk. Clinical implications of this association include
further development of smoking cessation guidelines for those with diabetes; conversely, the co-
presence of major depression might negatively impact current cessation interventions and therefore

becomes an important assessment consideration in this population. Future research should look at
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longitudinal data on individuals who are smokers and attempt to better understand the progression to

both depression and diabetes.
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2.17 Table 1

Current Smokers

Table 1 - Socio-demographic Never Former

characteristics Smoker smoker
(n=688) (n=794)

All Light Heavy
(n=383) (n=141) (n=238)

Age
18-49 (n=324) 110 (16.0) 107 (13.5) 107 (27.9) 64(27.0)  43(29.0)
50-64 (n=837) 288 (41.9) 366 (46.1) 185(48.3) 106 (48.2) 79 (48.3)
65-80 (n=700) 290 (42.2) 321(40.4) 91(23.8) 54(24.8) 37(22.7)
Sex
Female (n=1021) 457 (66.4) 360 (45.3) 208 (54.3) 130(58.9) 78(50.8)
Marital Status
Married/Partner (n=1153) 419 (61.2) 538(67.8) 192(51.7) 124(53.2) 74(50.8)
Widowed/ d('r‘]’f’;g;‘;/ separated 191(27.9) 179(22.6) 114(29.8) 66(29.8) 48 (29.4)
Single (n=222) 75(109)  76(9.6)  71(185) 34(17.0) 37(19.7)
Education level
Less than high school (n=796) 289 (42.7) 325(41.6) 185(489) 102 (45.7) 83 (50.4)
Secondary(s:_hsc’zocl))grad”at'c’” 189 (27.9) 221(28.3) 111(29.4) 65(29.0) 46 (29.7)
Some post-secondary (n=517) 199 (29.4) 236(30.2) 82(21.7) 53(25.4) 29 (19.9)
Employment status
Not Working (n=345) 125(18.2) 113(14.2) 109(28.6) 51(22.9) 58(31.6)
Working (n=626) 217(31.5) 262(33.0) 147(38.6) 96(43.6) 51(36.3)
Retired (n=887) 346 (50.3) 418(52.7) 125(32.8) 76(33.6) 49 (32.1)

Note: Values are frequencies with percentages, n (%)
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2.18 Table 2

Table 2 — Depression, disease and health related characteristics

Smoking Status

Category Never Former All Light Heavy
Major Depression
(PHQ-9)***
No major depression
(n=1687) 93.1 93.7 82.5 85.8 80.3
Major Depression
. . 17. 14.2 19.7
(n=163) 6.9 6.3 5 9
PHQ-9 Score***
Mean (s.d.) 4.7 (5.0) 4.8(4.9) 6.7 (6.4) 6.3 (6.1) 7.0 (6.5)
Diabetes Duration
Less than 1 year (n=76) 3.8 3.8 53 5.0 5.5
1 to 4.9 years (n=526) 26.5 28.1 33.1 34.3 32.3
5 or more years (n=1239) 69.6 68.1 61.6 60.7 62.1
Diabetes Treatment**
None (n=143) 7.1 6.7 10.7 12.1 10.1
Pills (n=1279) 69.4 69.8 66.5 56.4 71.8
Insulin (n=434) 23.5 23.5 22.8 31.4 18.1
Diabetes Complications*
0 complications (n=527) 34.4 28.7 26.0 26.9 25.3
1 complication (n=494) 29.6 27.4 28.0 28.4 28.1
2 or more complications 36.0 43.9 46.0 44.8 46.5
(n=720)
WHO-DAS Il Disability
No — Low disability
(n=1722) 94.0 92.9 90.6 89.3 91.1
Mild to Substantial
disability (n=133) 6.0 17.1 9.4 10.7 8.9
Chronic Conditions
No Chronic Conditions
(n=346) 19.9 17.9 22.1 21.6 22.3
1 Chronic condition
(n=479) 27.4 28.1 235 23.1 24.1
2 or more chronic
conditions (n=952) 52.7 54.0 54.5 55.2 53.6
Alcohol Consumption***
Never (n=804) 52.3 36.2 43.4 37.1 46.2
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Less than twice a week

(n=750) 344 44.4 43.4 47.1 41.9
More than twice a week 13.4 19.4 13.2 15.7 12.0
(n=295)
Physical Activity level***
Inactive (n=565) 27.1 30.2 40.4 34.8 44.0
Moderately active
(n=649) 37.8 35.3 334 36.2 315
Active (n=599) 35.1 345 26.2 29.0 24.6

Note: Chi-square analysis conducted for all categorical variables. Values are percentages.

Major Depression x2(3) = 48.58; Diabetes Duration x2 (6) = 7.82; Diabetes Treatment x2 (6) = 12.9;
Diabetes Complications x2 (6) = 17.1; Disability x2 (3) = 5.05; Chronic Conditions x2 (6) = 11.11; Alcohol
Consumption x2 (6) = 46.87; Physical Activity x2 (6) = 35.55

*p<0.05; ** p<0.01; ***p <0.001

Univariate Analysis of Variance performed for PHQ-9 Summary Score, controlling for Age, Sex,

Marital Status, Education level and Employment.
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2.19 Table 3

Table 3 - Association between Major Depression status and Status,

Socio-demographic characteristics and diabetes and health characteristics in individuals with diabetes

Model 1
COR (95% Cl)

Model 2
AOR (95% Cl)

Model 3
AOR (95% Cl)

Smoking Status
(Ref: Never
Smoker)

0.90 (0.56 - 1.45)
1.96 (1.00 - 3.84)*
3.20(1.92-5.34) ¢

Former Smoker
Light Smoker
Heavy Smoker

0.99 (0.61 - 1.63)
1.71(0.85 - 3.45)
2.58 (1.52-4.39) £

0.83 (0.47 - 1.46)
1.42 (0.63 - 3.21)
2.62(1.43-4.81) t

Demographics

Age 50- 64 0.68 (0.40-1.14)  0.43-(0.23-0.80)
(Ref: 18 -49) 65 - 80 0.26(0.13-0.54)  0.15(0.06 - 0.36) *
Ref:
Sex (Ref. Male 0.82 (0.54 - 1.24) 0.86 (0.53 -1.39)
Female)
Marital Status  Vidowed/Divorced/ 0.64 (0.37-1.10) _ 0.74(0.40- 1.36)
Separated

(Ref: Single)

Married / Partner

0.84 (0.46 - 1.53)

0.68 (0.34 - 1.35)

Education Level
(Ref: Less than

High School Diploma
More than High

0.94 (0.60 - 1.46)

1.13 (0.68 - 1.88)

high school) School 0.56 (0.33 - 0.96)* 0.54 (0.29-1.01)
Working Status ~ Employed (Full + Part 0.35(0.20 - 0.59)% 0.69 (0.37-1.29)
(Ref: time)
Unemployed) Retired 0.88 (0.51-1.52) 1.48 (0.77 - 2.84)
Diabetes and
health
characteristics
Diabetes
baseline Pills 0.88 (0.51-1.53)
treatment Insulin 1.19(0.49 - 2.88)
(Ref: None)
Diabetes
Dﬁgigﬁseat 1-4.9 years 0.71(0.25 - 2.11)
(Ref: Less than 1 5 or more years 0.69 (0.24 - 1.96)
year)
Diabetes
Complications 1 Complication 2.46 (1.04 - 5.79)*
(Ref: 0 2 + complications 5.12(2.29-11.48)
complications)
WHO DAS II
Disability Scale Mild - Substantial
(Ref: No-Low Disability 10.58 (6.01-18.61)
Disability)
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Number of 1 Chronic condition

2.13(0.81-5.65)
3.62(1.51-8.67)t

Chronic .
o 2 or more chronic
Conditions conditions
(Ref: 0)
Alcohol usage < twice a week
(Ref: Never) > twice a week

0.73 (0.44 - 1.20)
0.53(0.24-1.19)

Physical Activity Moderately Active
(Ref: Inactive) Active

0.67 (0.38-1.16)
0.82(0.48-1.42)

Note. * p <0.05, T p<0.01, ¥ p<0.001. WHO-DAS Il scores dichotomized into No-Low Disability and
Mild-Substantial disability due to skewness; COR = Crude Odds Ratio; AOR = Adjusted Odds Ratio
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2.20 Connecting text

In our first manuscript, we demonstrated important sociodemographic, diabetes and health
characteristic differences across smokers in a community sample with type-2 diabetes. Importantly, we
also established a strong and independent association between moderate-heavy smoking and major
depression. Depression is twice as prevalent amongst those with diabetes, and is commonly associated
with smoking in previous studies. In our study, we included a robust model, controlling for potentially
important sociodemographic, diabetes and health related characteristics that may confound the
association between smoking and depression. Our results therefore reflect those found in the general
population in a population suffering from a chronic illness, indicating that current cessation
interventions may be inadequate for this population. Moreover, given smoking is associated with
increased complications, morbidity and mortality in diabetes, that smoking may also negatively impact
the mental health of users is an important consideration. By increasing levels of depression, smoking
may contribute to the poor outcomes associated with depression and diabetes. The main limitation was
that our results were based on cross-sectional analyses. Determining how smoking behaviour evolves
over time in this at risk population, and equally investigating any potential longitudinal association
between smoking and depression is an important next step. Having established an independent and
strong association between smoking and depression, we next investigated smoking’s effect on elevated
symptoms over time (major and minor depression status combined) in individuals with type-2 diabetes

while exploring the stability of this assocation.
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3.1 ABSTRACT
Objective: To investigate the stability and longitudinal association between depression and
smoking status within a community sample with type-2 diabetes, while controlling for socio-

demographic and disease related variables.

Method: 1618 adults with type-2 diabetes were recruited and agreed to be followed-up via
random digit dialing for the Montreal Diabetes Health Study (DHS). Individuals were classified as
never, former, light (<10 cigarettes a day) and moderate-heavy (11+ cigarettes a day);
Depression was assessed using the Patient Health Questionnaire-9 and individuals were
classified as none vs. depression syndrome. Generalized Estimating Equations were used to test
the association between depression syndrome and current smoking status, while controlling for

other demographic and health related variables.

Results: Prevalence rates of smoking and depression showed mild-substantial agreement over
time; Depression syndrome was significantly associated with moderate-heavy smoking in the
fully adjusted model using cross-sectional (all 4 waves, OR = 1.46, 95% Cl 1.08-1.99, p < 0.05)
and longitudinal (controlling for depression at baseline; OR = 1.54, 95% Cl 1.02-2.31, p < 0.05)

data.

Conclusions: Smoking and depression prevalence rates appear to be stable over time in our
community sample with type-2 diabetes. Moderate-heavy smoking is strongly associated with
elevated depression, both in cross-sectional and longitudinal models; persistent moderate-
heavy smokers may are at increased risk of both physical and mental health complications. This

burden is even greater for those with type-2 diabetes.
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3.12 INTRODUCTION

Diabetes mellitus is a disease of increasing prevalence projected to reach epidemic proportions
worldwide in the near future(Wild, Roglic, Green, Sicree, & King, 2004). Smoking is an important
behaviour to consider in people with diabetes, as it has been linked with the progression of
complications(Eliasson, 2003), increased morbidity(Fagard & Nilsson, 2009) and mortality(Chaturvedi,
Stevens, Fuller, & The World Health Organization Multinational Study, 1997). Smoking is also associated
with increased depression(Berlin, Covey, & Glassman, 2009). Given that depression is 2 times as
prevalent in those with diabetes compared to those without(Anderson, Freedland, Clouse, & Lustman,
2001), assessing the potential impact of smoking on depression in this population might have important
research and clinical implications. Recently(Clyde, Smith, Gariépy, & Schmitz, 2013), we showed that the
prevalence of smoking within our community sample with diabetes was comparable to that of the
general population, at 20.5% We also reported that moderate-heavy smokers had a greater than 2-fold
increased odds of having major depression as compared to never smokers. Our results extended
previous investigations which have identified current smoking as being associated with depression
amongst people with diabetes(Egede & Zheng, 2003; Katon et al., 2004). Depression itself has been
linked with poorer outcomes for those with comorbid type-2 diabetes, including poor regimen
adherence, lower overall functioning and increased total health care expenditure(Ciechanowski, Katon,
& Russo, 2000). Smoking cessation is already an important self-care recommendation in diabetes, given
the adverse physical health consequences it can elicit. That smoking might also lead to poor mental
health, and specifically depression, would underline the need for interventions targeting cessation in
this population. Unfortunately, our results and others investigating this relationship have been based on
cross-sectional analyses, and therefore were unable to make inferences of causality. It is therefore
important to investigate this relationship with longitudinal data. Moreover, using longitudinal data

would also enable us to characterize the stability of both behaviours over time in this population. Thus,
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the current study seeks to: 1) Report the 4 year prevalence of both smoking and depression, with a
focus on the stability of this relationship; and 2) Assess the association between smoking and depression
over the 4 year period, while also taking into account a potential temporal association by controlling for

baseline depression syndrome, socio-demographic and health related characteristics.

3.13 METHODS

The data comes from the Montreal Diabetes Health Study (DHS); a random digit dialed population based
survey of the non-institutionalized adult population in the province of Quebec, Canada. Participants
were recruited between January and April 2008 through random selection of listed phone numbers in
Quebec by a recognized polling firm, and were asked post baseline interview if they would like to take
part in follow-up. Only those who answered yes were contacted for follow-up interviews, conducted 12,
24 and 36 months from baseline. Participants needed to be aged between 18-80, able to answer in
English or French and have diabetes diagnosed by a physician. The protocol was approved by the
Research Ethics Committee of the Douglas Mental Health University Institute. All subjects voluntarily
participated in the study and informed consent was obtained from each participant. Participants
received a 20 CAD incentive. More details on the study have been published elsewhere(Schmitz et al.,

2011).

Smoking

To assess smoking status, participants were asked if they had smoked a total of 100 cigarettes in their
lifetime, to be classified as never vs. ever smokers. Ever smokers were then asked “At the present time,
do you smoke cigarettes?” — participants who said no were classified as former smokers. Those
answering yes were then asked to estimate the number of cigarettes smoked per day (CPD). These

responses were categorized into light smokers (<10 CPD) and moderate-heavy smokers (11+ CPD). Self-
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reported cigarette smoking has been shown to be reliable estimates for current smokers(Rebagliato,

2002).

Depression

Depression Syndrome at each time point was assessed using the Patient Health Questionnaire (PHQ-
9)(Kroenke, Spitzer, & Williams, 2001). The PHQ-9 is a highly sensitive screening tool, and provides a
diagnosis of major and minor depression according to Diagnostic and Statistical Manual, 4th Edition
(DSM-IV) criteria. For major depression, individuals had to have 5 or more symptoms over the past 2
weeks, including depressed mood or anhedonia. For minor depression, individuals needed between 2-4
symptoms, one of which being depressed mood or anhedonia. Those meeting criteria for either major or

minor depression were categorized as having depression syndrome category.

Socio-demographic and health related questions

The DHS collected data on socio-demographic characteristics: age, gender, marital status
(Married/Common Law, Divorced/Widowed, Single), education level (Less than secondary school,
secondary school diploma, some post-secondary) and employment status (retired, working part-time /
full-time, unemployed). Lifestyle variables were also based on self report; physical activity levels were
categorized into inactive (0 days), moderately active (1-12 days) or active (12+ days) by asking the
guestion “How many days did you exercise or participate in a sports activity for at least 15 minutes in
the past month”; Alcohol consumption was assessed from the first item of the Alcohol Use Disorders
Identification Test (AUDIT)(Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998): and were categorized into

never, less than twice a week and two or more times a week.

50



Disability, chronic illness and diabetes related characteristics and complications

Global disability was assessed using the 12-item version of the World Health Organization Disability
Assessment Schedule Il (WHO-DAS-II)(Chwastiak & Von Korff, 2003) which consists of both physical and
non-physical dimensions and categorized based on available normative data (score of 245 was classified

as mild-substantial disability).

Diabetes complications were assessed using the Diabetes Complications Index (DCl)(Fincke et al., 2005).
The DCI assesses diabetes complications via patient self-report (e.g. retinopathy, neuropathy, foot
problems). A summary variable was computed counting the number of complications, and categorized
into 0, 1 and 2 or more. Diagnosis of chronic conditions was similarly assessed by self-report (e.g.
asthma, high blood pressure, heart disease, kidney disease) and responses were categorized to 0, 1 or 2

or more.

Analyses

Data were analyzed using IBM PASW version 20.0. Chi-Square analyses were performed to look at
proportions of smokers with depression syndrome for each interview, with Cohen’s Kappa(Carletta,
1996) coefficient used to estimate agreement across both smoking and depression syndrome across
intervals. Generalized Estimating Equations (GEE)(Hanley, Negassa, Edwardes, & Forrester, 2003), a
technique for analyzing sets of correlated data, was fit for both cross-sectional and longitudinal
associations. Smoking status (never (reference), former, light and moderate-heavy smoker) was entered
with depression syndrome as the outcome. We tested 3 models: Model 1 - Smoking status; Model 2 —
Adjusting for Socio-demographic characteristics (Age, Gender, Marital Status, Occupation Status,
Education level); Model 3 — Adjusting for model 2 as well as Health (Physical Activity levels, Alcohol
consumption) and Disease characteristics (Diabetes complications, Disability, other Chronic illness). For
longitudinal associations we entered smoking status (at Baseline, F1 and F2) as the predictor, and
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depression syndrome (at F1, F2 and F3) as the outcome. We used the same models as above, with the

exception that we also adjusted for baseline depression syndrome in model 3.

3.14 RESULTS

There were a total of 2003 completed interviews at baseline. We removed those with type-1 diabetes (n
= 125), those with undetermined diabetes (n = 4), those who declined follow-up interview (n = 246) and
finally those with missing baseline lifetime smoking data (n = 14) for a total of 1618 eligible participants.
In sensitivity analyses those who dropped out or missed one or more follow-up interviews were older,
had higher levels of disability, higher rates of depression syndrome and were more likely to be
moderate-heavy smokers. At baseline, the mean age of the sample was 59.7 years old (SD = 11.2), and

was 53.4% female.

Table 1 displays the breakdown of smoking status, along with corresponding prevalence of depression
syndrome for each category for all 4 periods of the study. Current smoking prevalence was 20.5%,
19.4%, 16.6% and 16.4%, while depression syndrome prevalence was 19.8%, 21.4%, 19.5% and 21.5%,
for each period respectively. For smoking, the Kappa measurements of agreement were 0.721, 0.747
and 0.805 across each interval (all p < 0.000; classified as high-substantial), while depression syndrome’s
coefficients of agreement were 0.374, 0.292 and 0.268 (all p < 0.000; classified moderate). At Baseline
(x2(3)=25.42, p < 0.000), F1 (x2(3)=13.58, p < 0.004) and F3 (x2(3) =9.80, p < 0.02), moderate-heavy
smokers were significantly more likely to experience depression syndrome; at F2 (x2(3)=5.92, p=0.118)
this association was not significant for moderate-heavy smokers, but was significant for current smokers

overall (x2(2)=9.75, p <0.008).

Table 2 shows the cross-sectional and longitudinal odds ratios obtained using GEE to compute binary
logistic regressions for overall smoking status and depression syndrome. In both cross-sectional and
longitudinal analyses, as compared to the never smokers, moderate-heavy smoking was significantly
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associated with depression syndrome for every model (Fully adjusted models: Cross-Sectional OR = 1.46,

95% Cl 1.08-1.99; Longitudinal OR = 1.54, 95% Cl 1.02-2.31).

3.15 DISCUSSION

We found a strong association between smoking and depression within our longitudinal study in a
community based sample with type-2 diabetes. Firstly, agreement across study intervals ranged from
moderate (depression syndrome) to substantial (smoking), indicating stability across the study interval
reported here (4 years total). Furthermore, both prevalence of smoking, depression syndrome and
smoking x depression syndrome was stable for each period. Current smokers has higher prevalence of
depression syndrome for each interval, and with the exception of follow-up 2, moderate-heavy smokers
having the highest prevalence as compared to never, former and light smokers. Moreover, moderate-
heavy smoking was significantly associated with depression syndrome in cross-sectional analyses,
controlling for socio-demographic and disease related characteristics, extending our previous findings
across a 4-year interval. Finally, moderate-heavy smoking remained associated with depression

syndrome in the longitudinal model, after controlling for depression syndrome baseline.

In both cross-sectional and longitudinal models, the fully adjusted Odds Ratio (OR) for moderate-heavy
smokers was significantly associated with depression syndrome. Smoking status is therefore not only
strongly associated with concurrent depressive symptoms but also with increased prevalence of poor
mental health at subsequent waves. Many studies favour a bi-directional relationship in which smoking
and depression appear to feed off each other, in both adults(Berlin et al., 2009) and
adolescents(Chaiton, Cohen, O'Loughlin, & Rehm, 2009). Still, other longitudinal investigations have
found smoking to predict incident depression(Boden, Fergusson, & Horwood, 2010; Flensborg-Madsen
et al.,, 2011), where a dose dependent response for smoking is often observed. The question of causality

was recently tested using Canadian data(Khaled et al., 2012), in which the authors categorized people
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according to both type (never, light, heavy) and the degree of smoking persistence (current or former).
They found a greater than 3-fold increase in the risk of a major depressive episode (MDE) for persistent-
heavy smokers as compared to former-heavy smokers, former/current light smokers and never smokers.
Moreover, the risk appeared to decrease as abstinence periods increased. The authors interpreted these
results against a purely vulnerability factors hypothesis between heavy smoking and major depression
(e.g. genetics(Kendler, Neale, MacLean, Heath, & et al., 1993)), in which the impact persistent heavy

smoking can have on incident depression.

That smoking may itself lead to increased negative affect has been investigated. Parrott(Andy C. Parrott,
2000; A. C. Parrott, 2004) has previously described this relationship, indicating that heavy smokers (and
particularly those with nicotine dependence) experienced fluctuating moods, and greater negative
affect. This finding has since been replicated in other studies, including one looking at natural mood
fluctuations during the day in smokers(Chandra, Scharf, & Shiffman, 2011). Heavy smokers, and those
with nicotine dependence, may therefore be entering a particular cycle after each cigarette, in which
mood increases immediately post consumption but falls quickly in the aftermath, causing mood
disturbances until the next opportunity to smoke arises. This chronic effect might therefore precipitate

depression, by lowering mood and inhibiting these individuals.

This idea may be related to the notion that cigarette use is a form of self-medication, a popular
hypothesis to explain smoking behaviours in individuals who have mental illness(Markou, Kosten, &
Koob, 1998). These individuals have higher prevalence rates of smoking, while simultaneously smoking
in heavier amounts than individuals without(McClave, McKnight-Eily, Davis, & Dube, 2010). Additionally,
this hypothesis may be shared by both smokers with a mental illness as well as their health care
providers(Ziedonis et al., 2008). Smokers with a history of major depression, for example, endorse the

idea that smoking can improve affect(Weinberger, George, & McKee, 2010). Likewise, given that
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patients with mental illness(Ziedonis et al., 2008) and those with diabetes(Fisher, Hessler, Polonsky, &
Mullan, 2012) encounter high levels of distress thanks to their illness and accompanying treatment
regimens, health care providers might be unmotivated to push cessation and increase the load on their
patients. However, considering the elevated rates of morbidity and mortality associated with
smoking(World Health Organization, 2013), as well as its ability to influence drug metabolism(Prochaska,
2011), a health care provider’s reluctance may be impacting the health of their patients. That our results
show the association smoking has on both current and future instances of elevated depression in those
with diabetes further highlights this point, given the important and reciprocal associations between
these 3 variables. Given the high rates of depression amongst smokers, depression might also play an
important role in cessation outcomes, although current evidence remains mixed. Indeed, a history of
depression has been associated with lower abstinence rates(Wilhelm, Wedgwood, Niven, & Kay-
Lambkin, 2006), while cessation attempts have also been shown to precipitate depression(Glassman,
Covey, Stetner, & Rivelli, 2001); still others find no concrete association(Hitsman, Borrelli, McChargue,
Spring, & Niaura, 2003). Providers who do offer cessation advice may therefore want to assess

concurrent depression before offering specific recommendations.

The main limitation of our study was the use of self-reported data. Depression was assessed via a
screening questionnaire, and we were unable to assess lifetime history of depression. It is possible that
previous depressive episodes could have impacted smoking behaviour in our sample. We did not assess
for nicotine dependence, which may be an important mediating factor for the impact of cigarette
smoking on mood. Our strengths include the use of a large community based sample, 4 years of follow-

up data and the use of a robust model controlling for potential confounders.

We found smoking and depression to be relatively stable across over a 4 year period in a Canadian

community sample with type-2 diabetes. Furthermore, moderate-heavy smoking was found to be
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strongly associated with elevated symptoms of depression over the 4-year period. This association
remained significant even after controlling for many potential confounders. In addition, using
longitudinal data we showed that moderate-heavy smoking was associated with elevated symptoms of
depression at the following assessment point after controlling for baseline depression syndrome.
Moderate-heavy smoking may therefore impact the mental health of users, leading to elevated levels of
depression. Smokers should be encouraged to quit, given the elevated risk of health complications,

including that of depression.
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3.17 Table 1

Table 1 — Smoking and Depression Syndrome prevalence

Smoking % with Depression
Prevalence (%) 95% Cl Syndrome 95% ClI
Baseline (n=1614)
Never 36.7 (34.3-39.1) 18.1 (15.2-21.4)
Former 42.6 (40.2-45.1) 16.2 (13.6-19.2)
Light 7.9 (6.7-9.9) 22.5 (15.8-30.8)
Moderate/Heavy 12.6 (11.0-14.3) 30.9 (24.7-37.8)
All Current 20.5 p-value 0.000
Follow-up 1 (n=1181)
Never 37.3 (34.6-40.1) 19.3 (15.8-23.4)
Former 433 (40.5-46.2) 19.3 (16.1-23.1)
Light 7.7 (6.3-9.9) 25.3 (17.0-35.7)
Moderate/Heavy 11.7 (10.0-13.6) 32.6 (25.0-41.2)
All Current 19.4 p-value 0.004
Follow-up 2 (n=1062)
Never 42.8 (39.9-45.8) 17.7 (14.3-21.6)
Former 40.6 (37.7-43.5) 18.8 (15.2-22.8)
Light 7.0 (5.7-8.7) 26.7 (17.4-38.3)
Moderate/Heavy 9.6 (8.0-11.5) 25.5 (17.6-35.3)
All Current 16.6 p-value 0.116 (n.s.)
Follow-up 3 (n=1060)
Never 42.5 (39.5-45.5) 20.6 (17.0-24.8)
Former 40.7 (37.8-43.7) 20.1 (16.5-24.2)
Light 6.5 (5.10-8.10) 17.4 (9.7-28.8)
Moderate/Heavy 9.9 (8.30-11.9) 33.0 (24.4-42.9)
All Current 16.4 p-value 0.02

Note: P-values for Chi-square analysis, Baseline (x2(3)=25.42, p < 0.000), follow-up 1
(x2(3)=13.58, p < 0.004), Follow-up 2 (x2(3)=5.92, p=0.118) and follow-up 3 (x2(3) =9.80, p <

0.02)

Cohen’s Kappa coefficient of agreement:
Smoking: BL-F1 = 0.721, F1-F2 = 0.778, F2-F3 = 0.761 (all p < 0.000, substantial)
Depression Syndrome: BL-F1 = 0.374; F1-F2 = 0.375; F2-F3 = 0.413 (all p < 0.000, fair-
moderate)
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3.18 Table 2

Table 2 - Logistic Regression using Generalized Estimating Equations

Cross-Sectional Results: Smoking and Depression Syndrome

Model: I Il Il
Smoking Status OR 95% ClI OR 95% Cl OR 95% Cl
Never Smoker 1.00 REF 1.00 REF 1.00 REF
Former Smoker 0.88 (0.81-1.20) 112 (0.92-1.38) | 1.06  (0.85-1.33)
Light Smoker 1.34 (0.98-1.82) 1.29  (0.93-1.79) | 1.14  (0.79-1.64)
Moderate-Heavy 1.92  (1.47-252) | 177 (1.34-2.34) | 146  (1.08-1.99)
Smoker
Longitudinal Results: Smoking and Depression Syndrome
Never Smoker 1.00 REF 1.00 REF 1.00 REF
Former 1.10 (0.86-1.40) 1.29 (0.98-1.66) 1.24 (0.93-1.64)
Light Smoker 1.12 (0.75-1.67) 1.07  (0.71-1.62) | 1.00  (0.64-1.57)
Moderate-Heavy 210  (1.49-2.96) | 1.99  (1.39-2.86) | 1.54  (1.02-2.31)

Smoker

Note: OR = Odds Ratio; Cl = Confidence interval.
Model | — Unadjusted (Smoking Status only)

Model Il - Adjusting for Age, Gender, Marital Status, Employment and Education
Model Il - Adjust for Model | + Disability, Diabetes Complications, Chronic Conditions, Physical Activity, Alcohol

use.
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3.19 Connecting text
Manuscript 2 importantly extends the findings from our first manuscript, while providing additional
important information. Similar to findings reported from a U.S. sample, smoking prevalence remains
high and stable in this at risk population over time. This was also true of depression syndrome (minor
and major depression), with approximately 20% of our study population experiencing elevated
symptoms of depression at each time point. At all 4 assessments, current smokers also had higher
prevalence of depression syndrome — with highest prevalence rates found in moderate-heavy smokers
(nearly 1/3 of moderate-heavy smokers had depression syndrome at each wave). We tested cross-
sectional and longitudinal models, resulting in significant odds of depression syndrome in moderate-
heavy smokers in both cases. For both analyses, we again controlled for important sociodemographic
and health characteristics in the fully adjusted model. Furthermore, the fully adjusted longitudinal
model controlled for baseline depression syndrome. Our results highlight the important association
between smoking and poor mental health — including implicating smoking with not only current
elevated symptoms of depression but also the development of elevated future ones. One important
limitation in this study is the lack of information on depression history, preventing us from concluding
that smoking caused incident depression in the sample. Regardless, we demonstrated a strong
association between current heavy smoking and poor mental health, which was stable over a 4 year
period. Moreover, this stability also underlines the apparent ineffectiveness of current cessation
strategies and guidelines. One important explanation for this may be the strong association between
smoking and depression. In the following chapter, we present the results from our third manuscript, in
which we describe in detail the characteristics of smoking cessation within this sample over a 4 year
period. Moreover, we assess the association between cessation, cessation attempts and cessation

failures with depression syndrome.
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4.1 Abstract

Objective: To describe the characteristics of successful smoking quitters, unsuccessful quitters
and non-attempters in adults with type-2 diabetes and to assess the association between

smoking cessation success and attempts with depression syndrome in this population. .

Method: 1871 adults with type-2 diabetes were recruited via random digit dialing for the
Montreal Health and Well Being Study (DHS). Ever smokers were classified as Successful
Quitters, Unsuccessful Quitters and Non-Attempters. Depression was assessed using the Patient
Health Questionnaire-9 and categorized as no vs. depression syndrome. Generalized Estimating
Equations were used to test the association between depression syndrome and smoking

cessation status, while controlling for other demographic and health related variables.

Results: At baseline, we categorized 794 ever smokers as successful quitters, 189 as
unsuccessful quitters and 188 as quitting non-attempters. Across subsequent waves, we
recorded 68 cases of quitting, and 50 cases of relapse to smoking. In the fully adjusted model,
depression syndrome was significantly associated with being an unsuccessful quitters (AOR =

1.53 (95% Cl 1.12 — 2.08), but not non-attempters, compared to successful quitters (reference

group).

Conclusions: Those making unsuccessful quitting attempts were more likely to have depression
syndrome compared to successful quitters. Depression may therefore have impacted their
ability to successfully quit. Addressing depression may be an important clinical goal for those

attempting to successfully quit smoking.
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4.2 INTRODUCTION

Cigarette smoking remains a prevalent behaviour worldwide, in spite of the numerous health risks it
imposes on both users and non-users alike(Health & Services, 2004). The WHO recognizes that smoking
an important modifiable risk factor for disease, as well as associating smoking with the increased
morbidity of numerous illnesses, including diabetes(World Health Organization, 2011). Furthermore,
smoking is associated with adverse outcomes in people with diabetes including the accelerated
development of diabetes-related micro and macro-vascular complications(Eliasson, 2003) and increased

mortality(Al-Delaimy, Willett, Manson, Speizer, & Hu, 2001).

Along with dietary changes and increased physical activity, smoking cessation is a key component of
diabetes self-care guidelines (Haire-Joshu, 2004; Jones, Berard, MacNeill, Whitham, & Yu, 2013; Stone,
Fitchett, Grover, Lewanczuk, & Lin, 2013). The literature on smoking and diabetes(Beziaud, Halimi,
Lecomte, Vol, & Tichet, 2004; Gariepy et al., 2012; Solberg, Desai, O'Connor, Bishop, & Devlin, 2004),
and smoking cessation within the general population(Hyland et al., 2006; Hymowitz et al., 1997; Lee &
Kahende, 2007) is well characterised. However, little evidence exists specifically for those attempting to
quit with diabetes and data suggests that prevalence rates of smoking remain high for those with
diabetes despite guidelines that encourage cessation. We previously characterized smoking status in a
Canadian community sample with type-2 diabetes (Clyde, Smith, Gariépy, & Schmitz, 2013) and found a
current smoking prevalence of 20.5%, similar to that found in a similar US population recently(Ford,
Mokdad, & Gregg, 2004). This figure is also on a par with that of the general population of
Canada(Health Canada, 2010). Taken together these findings indicate that smoking cessation efforts
may not be optimal for people with diabetes. It is therefore important to determine the impact of
diabetes and illness related complications may have on quitting, while simultaneously using our

longitudinal data to describe the quitting behaviours and attempts over time of our smokers.
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Characterizing differences between successful and unsuccessful quitters, as well as those who did not

attempt to quit might allow for better targeted cessation strategies for people with diabetes.

One potentially important factor which may impact on smoking cessation attempts in people with
diabetes is depression. Studies conducted in the general population have found bidirectional
association between smoking and depression(Berlin, Covey, & Glassman, 2009), and have reported that
the presence of depression may negatively impact smoking cessation success rates(Fond et al., 2013).
Importantly, depression is 2-3 times more prevalent in those with diabetes compared to the general
population(Anderson, Freedland, Clouse, & Lustman, 2001), and therefore may play an even larger role
in cessation within this population. In our previous study, we found that current heavy smokers were
over 2-times more likely to have major depression, and determining whether this association extends to

smoking cessation as well as for current smokers in people with diabetes is an important topic.

To address current limitations within diabetes and smoking cessation literature, we analysed data from
a community sample with type-2 diabetes in order to: 1) Describe the sociodemographic and health
related characteristics of successful quitters, unsuccessful quitters and non-attempters; 2) Characterize
the cessation attempts of this sample over a 4-year period according to their smoking status (light vs.

heavy); and 3) Assess the association between depression and smoking cessation.

4.13 METHODS

The data comes from the Montreal Diabetes Health Study (DHS), a population based random-digit dialed
telephone survey of the non-institutionalized adult population in the province of Quebec, Canada.
Recruitment took place between January and April 2008 and was conducted by a recognized polling
firm, Bureau d’Intervieweurs Professionnels (Montreal, Quebec, Canada). To be included in the study,
individuals needed to be between the ages of 18 and 80, have diabetes as previously diagnosed by a
physician, and be capable of responding to interview questions in either English or French. After
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baseline interview, participants were asked if they would be willing to participate in follow-up
interviews; those who agreed were contacted at 12, 24 and 36 months after their baseline assessment.
The protocol was approved by the Research Ethics Committee of the Douglas Mental Health University
Institute. All subjects voluntarily participated in the study and informed consent was obtained from each
participant. Participants received a 20 CAD incentive. Results reported in this paper are for individuals
with type 2 diabetes; participants who were diagnosed prior to the age of 30 and used insulin
immediately after diagnosis were epidemiologically classified as having type 1 diabetes and excluded

from this analysis. More details on the study have been published elsewhere(Schmitz et al., 2011).

Smoking

Smoking status was obtained using questions adapted from the Canadian Community Health Survey
(CCHS)(Statistics Canada, 2009). Participants were asked if they had smoked a total of 100 cigarettes in
their lifetime; those answering no were classified as never smokers, while those answering yes were
classified as ever smokers. Ever smokers were asked the follow-up question “At the present time, do you
smoke cigarettes?”. — Those answering no were classified as former smokers and those answering yes
were classified as smokers. Current smokers were dichotomized based on the number of reported
cigarettes smoked per day (CPD) into light smokers (<10 CPD) or heavy smokers (11+ CPD)(Health
Canada, 2010). Current smokers were also asked “In the last 6 months, did you stop smoking for at least
24 hours with the goal of quitting?”. Former smokers were considered ‘Successful Quitters’; smokers
who answered ‘Yes’ to the cessation question but continued to smoke were considered “Unsuccessful
Quitters’; smokers answering no to the cessation question were considered to be ‘Non-Attempters’. This
approach has been used with previous surveys(Annette K. McClave et al., 2009) to contrast and compare

the heterogeneous group of ever smokers.
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Depression Syndrome

Depression syndrome at each time point was evaluated using the Patient Health Questionnaire (PHQ-9),
a highly sensitive screening tool(Kroenke, Spitzer, & Williams, 2001), to assess for major and minor
depression according to Diagnostic and Statistical Manual, 4th Edition (DSM-IV) criteria. The criteria for
major depression disorder (MDD) required the patient to have, for at least 2 weeks, five or more
depressive symptoms present for more than half of the days with at least one of these symptoms being
either depressed mood or anhedonia. For minor depression, the patient needed to have between 2 — 4
symptoms of depression for at least 2 weeks, with at least one of these symptoms being either
depressed mood or anhedonia. Individuals who met the criteria for major or minor depression were

categorized as having depression syndrome.

Socio-demographic and health related questions

The DHS collected data on socio-demographic characteristics, including age, sex and marital status
(married/common-law, single, divorced/separated/widowed), education level (less than high school
graduation, high school graduation, post high school) and employment status (working full or part time,

retired, not working).

Lifestyle variables were assessed using questions adapted from the CCHS(Statistics Canada, 2009).
Alcohol consumption was assessed using the first item of the Alcohol Use Disorders Identification Test
(AUDIT)(Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998): ‘How often do you have a drink containing

alcohol?’; answers were categorized into never, less than twice a week and two or more times a week.

Physical activity levels were assessed via self-report by asking participants to rate the number of days

they exercised or participated in sports for at least 15 minutes in the previous month. Responses were
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categorized into three groups: inactive (0 days), moderately active (1 to 12 days) and active (more than

12 days).

Disability, chronic illness and diabetes related characteristics and complications

Diabetes complications were assessed using the Diabetes Complications Index (DCl)(Fincke et al., 2005).
The DCl is a 17-item survey that assesses the presence of diabetes complications (retinopathy,
neuropathy, large-vessel atherosclerotic disease, peripheral vascular disease, cerebrovascular disease
and foot problems) on the basis of patient self-report. A summary variable was computed for number of
complications, and individuals were categorized into 0 diabetes complications and 1 or more diabetes

complications

Participants were also asked whether they suffered from various health conditions diagnosed by a
health professional at the time of the interview (asthma, high blood pressure, heart disease, stomach or
intestinal ulcers, arthritis / rheumatism, migraine headaches, cancer, kidney disease, and back
problems). Chronic conditions were then summarized into 0 to 8 chronic conditions and categorized into

0 and 1 or more chronic conditions.

Diabetes related characteristics were also assessed. Duration of diabetes was calculated in years based
on the age at which participants were first diagnosed with diabetes. The participant’s diabetes
treatment regimen was assessed by asking if they took insulin or pills to control their diabetes in the

past month.

Self-rated health was ascertained by asking the question: “In general, would you consider your health to
be excellent, very good, good, fair or poor?”, with responses dichotomized into excellent/very

good/good and fair/poor.
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Activity limitation, characterized by the number of reported disability days, was assessed by asking
“During the past 30 days, for about how many days did poor physical or mental health keep you from
doing your usual activities, such as self-care, work, or recreation?” This question is part of the standard
4-item set of the Centers for Disease Control and Prevention's (CDC)(Moriarty, Zack, & Kobau, 2003)
health related quality of life instrument, and self-reported disability days have been shown to be reliable
estimates of disease burden and disability across a variety of demographics(REVICKI, IRWIN, REBLANDO,

& SIMON, 1994).

Analyses

Data were analyzed using IBM SPSS Statistics 20 software version 20.0. Frequency tables and Chi-Square
analyses were performed to assess socio-demographic (Age, Gender, Marital Status, Employment
Status, Education) and illness-related variables (Duration of diabetes, Diabetes treatment, Diabetes
complications, Other chronic conditions, Alcohol use, Physical activity levels, Depression syndrome, Self-
rated health and Activity Disability Limited Days), across smoking cessation groups (Successful Quitters,

Unsuccessful Quitters and Non-Attempters) at baseline.

To assess the association between smoking cessation and depression syndrome, we used Generalized
Estimating Equations (GEE), to fit a logistic regression for all 4 waves (cross-sectional association). GEE is
a tool used with longitudinal data of correlated response data that accounts for the correlation of
responses made by individuals across time points(Hanley, Negassa, Edwardes, & Forrester, 2003). For
our analysis, we used smoking cessation status (Reference: Successful Quitters) as the independent
variable, with depression syndrome as the outcome variable. We tested 3 models for the analysis:
Model 1 - unadjusted (cessation status alone); Model 2 — Adjusting for Socio-demographic
characteristics (Age, Gender, Marital Status, Occupation Status, Education level); Model 3 — Adjusting for

Socio-demographic characteristics as well as health (physical activity levels, alcohol consumption) and
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disease characteristics (diabetes duration, diabetes treatment, diabetes complications, disability, other

chronic illness).

4.14 RESULTS

There were a total of 2003 completed interviews at baseline. For this report, after removing those with
type-1 diabetes (n = 125), we were left with 1878 eligible participants for baseline assessment. For
longitudinal assessment, we excluded individuals who refused at baseline to take part in follow-up
interviews (n=246) and those with undetermined diabetes (n = 4) for a total of 1618 eligible participants.
Sensitivity analyses conducted for missing responses at one or more follow-up interviews indicated that
missing individuals were older, had more self-reported diabetes complications, had higher rates of

depression and were more likely to be current smokers.

The mean age of the sample was 59.7 years old (SD = 11.2), was 53.4% female, with 37.0% of
participants being classified as never smokers. Prevalence rates of current smoking were 20.5%, 19.4%,
16.6% and 16.4% for each assessment, respectively. The average age for current smokers was
significantly lower than never and former smokers (mean 55.5 vs. 60.7 respectively, p < 0.05), with the
average age of first cigarette smoked being 16.3 years old (SD = 5.7; n.s. across ever smokers). As for
depression syndrome, we found prevalence rates of 19.8%, 21.4%, 19.5% and 21.5% for each of the 4

interview periods, respectively.

Table 1 presents the demographic characteristics across cessation categories at baseline. Successful
quitters were more likely to be older, male, married, have higher levels of education and be retired.
Unsuccessful quitters were more likely to be younger, be female, single, unemployed, and have less than
high-school diploma. By contrast, non-attempters followed many of the same trends as unsuccessful
quitters, being significantly more often younger, female, single and unemployed, as compared to
successful quitters. The bottom of table 1 displays the prevalence of depression syndrome for the 4
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points of the study. At all 4 times, unsuccessful quitters had higher prevalence of depression syndrome,

as compared to both successful quitters and non-attempters.

Table 2 shows the health-related characteristics of our sample across cessation groups. Successful
quitters had experienced diabetes longer, were more likely to be physically active, reported a higher
level of alcohol consumption, were more likely to report good/very good/excellent self rated health and
were more likely to report 0 disability days. Unsuccessful quitters and Non-attempters had diabetes for
slightly shorter periods, and were more likely to self-report fair/poor self-rated health and having 1 or
more disability days over the last 30 days compared to be successful quitters and non-attempters.
Interestingly, there were no differences amongst the 3 groups for current diabetes treatment (although
non-attempters reported the use of insulin less often), number of diabetes complications or number of

chronic conditions

Table 3 displays the longitudinal characteristics for the cessation attempts for ever smokers (n = 1171,
685, 522, 452, respectively). The number of smokers attempting to quit in the previous 6 months
remained fixed around 50% of all current smokers at each period; however, stratification revealed that
light smokers were more likely to attempt to quit in the last 6 months compared to heavy smokers (64.7
vs. 41.6 at baseline; 58.0 vs. 41.5 at follow-up 3). We also looked at quit attempts made for subsequent
waves: those making an unsuccessful quit attempt were more likely to make another attempt by the
next wave for all intervals. Over the 3 years of follow-up, we recorded 68 cases where a smoker was
able to quit by follow-up assessment. Light smokers were also more likely than heavy smokers to have
successfully quit compared to heavy smokers at follow-up 1(19.8 vs. 9.7, p < 0.05) and follow-up 3 (19.0
vs. 5.3, p <0.05). Although not statistically significant, a larger portion of light smokers successfully quit

at follow-up 2 (14.8 vs. 11.5, p = 0.411 n.s.) as well. Finally, we recorded a total of 50 cases of relapse to
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smoking throughout our study. Amongst those who did relapse, they were more likely to relapse into

light smoking as compared to heavy smoking.

Table 4 shows the GEE binary logistic regression models for smoking cessation status and depression
syndrome. As compared to successful quitters (reference), unsuccessful quitters were more likely to
have depression syndrome, even after adjusting for all sociodemographic and health variables (Fully
adjusted model: OR = 1.53, 95% Cl 1.12-2.08). Non-attempters were significantly more likely to have
depression syndrome in the un-adjusted model (OR =1.35, 95% CI 1.01-1.80), but this was attenuated
after controlling for socio-demographic and disease characteristics (Fully adjusted Model: OR = 1.01,

95% C10.72-1.42).

4.15 DISCUSSION

In our community sample with type-2 diabetes, we found that unsuccessful quitters were more likely to
suffer from the depression syndrome than successful quitters, even after adjusting for socio-
demographic and health related characteristics. Unsuccessful quitters were more often younger, single,
unemployed and had lower education than individuals who had successfully quit in the past. In terms of
diabetes characteristics, unsuccessful quitters and non-attempters both had slightly shorter duration of
diabetes diagnosis compared to successful quitters. Unsuccessful quitters were more likely to report
fair/poor self-rated health, and were also more likely to report 1 or more disability affected day within

the past month compared to both successful quitters and non-attempters.

We recorded a total of 68 cases of quitting and 50 cases of relapse within the course of our study. Light
smokers were more likely than heavy smokers to make a quit attempt in the last 6 months, and to
successfully quit as compared to moderate-heavy smokers. These findings mirror results from general
population surveys(Hyland et al., 2006; Hymowitz et al., 1997; Lee & Kahende, 2007) . In our study,
however, previous unsuccessful quitters did not appear to be more likely to quit at subsequent waves
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compared to those who did not attempt to quit. Taken in conjunction with our previous baseline
characterization of this samples smoking habits(Clyde et al., 2013), we find that those who make
attempts and fail are more likely to have elevated symptoms of depression as compared to those who
were successful at quitting. One explanation for this may be that while the presence of elevated
depression does not seem to affect an individual’s motivation to attempt cessation, it may impact their
ability to successfully quit. Alternatively, unsuccessful attempts may impact the mental health of an

individual, as it is possible that the (unsuccessful) attempt lead to increased symptoms of depression.

Although there is a large body of evidence linking smoking and depression(Berlin et al., 2009), the role
depression plays in cessation is less well understood. Some studies conducted in the general population
indicate that a history of depression may lowers abstinence rates(Fond et al., 2013), others report no
apparent effect(Hitsman, Borrelli, McChargue, Spring, & Niaura, 2003), and still others report on the
impact cessation attempts may have on precipitating depression(Glassman, Covey, Stetner, & Rivelli,
2001). McClave(Annette K. McClave et al., 2009; McClave, Dube, Strine, & Mokdad, 2009) reported that
unsuccessful quitters have higher rates of both lifetime and current depression, in addition to having
poorer self-perceived health-related quality of life, which may itself impact mental health. Subjective
measures, such as self-rated health, may therefore be particularly important for cessation, with
depression again strongly implicated in this association. Hayes(Hayes, Dunsiger, & Borrelli, 2010) found
that the odds of quitting smoking increased for every unit decrease in physical quality of life, but only in
individuals with little/no depression. Within our study, we found that unsuccessful quitters were more
likely to report fair/poor self rated health and to report more disability days than successful quitters.
Their cessation attempt may therefore reflect their poor health perceptions, while ultimately being

negatively impacted by the presence of depression.
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While we unfortunately do not have detailed information on when our successful quitters quit, recent
evidence points at the importance of diagnosis as a potential motivator to quit. Twardella(Twardella et
al., 2006) showed that the diagnosis of a smoking related disease was related to initiating cessation, and
two recent studies(Agborsangaya et al., 2013; Newson et al., 2012) on chronic conditions in Canada also
reported increased cessation post-diabetes diagnosis. However, both studies also noted that the
majority of attempters failed, with the bulk of smokers continuing to smoke. Furthermore,
Newson(Newson et al., 2012) reported that cessation attempts and outcomes were not affected by
Health Care provider recommendations, indicating a need for stronger intervention methods. Given that
the majority of our study population has had diabetes for several years, it is unclear how disease
progression may impact on future cessation attempts. Within our study, there was no difference in
prevalence of diabetes complications or in number of other chronic illnesses across cessation groups,

indicating that these more objective measures may not be motivators.

Current smoking cessation best practices have been extensively reviewed and studied(Fiore & Jaen,
2008), and can include a variety of behavioral, psychosocial and pharmacological interventions,
employed alone or in tandem with one another. Unfortunately, studies assessing efficacy and
integration of this evidence base into current diabetes education programs are lacking. One study from
the U.S.(Hokanson, Anderson, Hennrikus, Lando, & Kendall, 2006) determined that while feasible to
incorporate motivational interviewing for cessation into diabetes education, 6 month abstinence rates
showed no gains over treatment as usual. Other studies, including multi-center studies from
Sweden(Persson & Hjalmarson, 2006) and the U.K.(Davies et al., 2008), have however reported
improved rates of cessation. The DESMOND(Davies et al., 2008) trial focused on improving education,
and also found higher weight loss and improved mood in the treatment group. Improved efforts from
primary health care providers are needed, which might seek to increase awareness and education vis-a-

vis the specific increased risks posed by continual smoking. Likewise, we have demonstrated important
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associations between current smoking and depression, as well as between depression and smoking
cessation, clinical characteristics which primary care providers should assess and take into account when
making treatment decisions and recommendations. The burden must equally falls on researchers to
study treatment modalities and approaches in order to properly derive and integrate these new
programs for cessation. A recent review(Weinberger, Mazure, Morlett, & McKee, 2013) on cessation
and depression highlights both the abundance of published evidence on this topic, along with the lack of

information on how specific treatment approaches actually work.

There are a number of limitations to our study. The data presented are based on self-report, and as such
misclassification may have occurred. For smoking, we do not know how long individuals have been
abstinent, when they quit, how many previous attempts they made or their reason for quitting (former
smokers). Without a detailed history, we also are unable to determine how long and at what level they
have persistently smoked (current smokers). Depressive symptoms were assessed using a screening
guestionnaire, which may lead to an over or under estimation of the prevalence of depression. We do
not have a history of depressive disorder and therefore cannot account for chronic past episodes or the
effect of lifetime depression. Our study also has a number of strengths. We have a large, representative
community based sample of Canadians with type-2 diabetes. We observed the longitudinal prevalence
and associations between smoking cessation and depressive symptoms. Our regression models were
fully adjusted for demographic and health related characteristics and thus robust to some potential

confounding.

In our survey of a Canadian Community sample with type-2 diabetes, we found prevalence rates of
current smoking to be similar to that of the general population, in spite of the increased risk of these
individuals. Our findings show that successful and unsuccessful quitters differ across sociodemographic,

physical and mental health characteristics. Clinicians should tailor their cessation interventions
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according to these characteristics in order to increase abstinence rates amongst smokers. Given the
increased prevalence of depression in people with diabetes, our findings also highlight the importance
of cessation interventions which address depression, which may be a particularly important outcome in

those who unsuccessfully quit.
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4.17 Table 1

Table 1 - Socio-demographic and depression syndrome across Smoking Cessation

Smoking Cessation Successful | Unsuccessful Non
Status Quitter Quitter | Attempter p-value
(n =794) (n =189) (n=188)
Age (mean) 61.3 56.6 55.5 0.000
Gender 0.024
Female 45.3 53.4 54.3
Marital Status 0.000
Single 9.6 20.1 17.6
Widowed/Divorced/Separated 22.6 31.7 27.1
Married 67.8 48.1 55.3
Education 0.049
Less than High School 41.6 48.9 48.8
High School Diploma 28.3 29.3 29.9
Post-Secondary 30.2 21.8 21.7
Employment 0.000
Retired 53.0 29.9 35.5
Employed 32.6 40.1 37.6
Unemployed 14.3 29.9 26.9
Depression Syndrome
Baseline 17.2 32.3 25.0 0.000
Follow-up 1 19.3 35.8 22.9 0.001
Follow-up 2 18.8 31.1 24.5 0.025
Follow-up 3 20.0 33.3 20.4 0.025

Note: P-values for Chi-square analysis, ANOVA for mean difference.
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4.18 Table 2

Table 2 — Diabetes and illness characteristics across Smoking Cessation

Smoking Cessation Successful | Unsuccessful Non
Status Quitter Quitter | Attempter p-value
(n =794) (n =189) (n=188)
Years Diabetes diagnosis 11.50 9.80 393 0.005
(mean)
Diabetes Treatment 0.059
Insulin 23.5 26.6 19.1
Pills 69.8 62.8 69.7
Neither 6.7 10.6 11.2
Physical Activity 0.004
Inactive 30.2 36.4 44.0
Moderately Active 35.3 35.3 315
Active 345 28.3 24.5
Alcohol Consumption 0.053
Never 36.2 42.8 42.7
Less than twice a week 44.4 41.7 45.9
Twice or more a week 194 15.5 114
Diabetes complications 0.501
None 28.7 27.8 24.3
1 or more 71.3 72.2 75.7
Other chronic conditions 0.126
None 17.9 19.8 24.6
1 or more 82.1 80.2 75.4
Self Rated Health 0.015
Excellent/Very Good/Good 79.0 69.8 73.4
Fair/Poor 21.0 30.2 26.5
Disability Days (past month) 0.001
None 77.8 64.1 72.5
1 or more 22.2 35.9 27.5

Note: Note: P-values for Chi-square analysis, ANOVA for mean difference.
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4.19 Table 3

Table 3 - Ever smoking quitting attempts, success and relapse

Baseline Follow-up 1 | Follow-up 2 | Follow-up 3
Made cessation attempt
in previous 6 months
All current smokers 189 (50.4) 120 (52.4) 87 (48.6) 84 (46.7)
Light Smokers 90 (64.7) 61 (67.0) 43 (58.1) 40 (58.0)
Heavy Smokers 99 (41.6) 59 (42.8) 44 (43.1) 44 (41.5)
p-value 0.000 0.000 0.050 0.033
Made quit attempt at subsequent
wave
All current smokers 64 (69.6) 47 (59.5) 42 (67.7)
Light Smokers 32(72.7) 21 (56.8) 24 (82.8)
Heavy Smokers 32 (68.1) 26 (61.9) 18 (56.2)
p-value 0.000 0.001 0.000
Successfully Quit at next wave
Unsuccessful attempt at previous wave
Yes 19 (17.1) 14 (15.1) 7 (10.3)
No 11(9.2) 8(11.0) 9 (11.8)
p-value n.s. n.s. n.s.
All current smokers 31(13.5) 21(12.7) 16 (11.5)
Light Smokers 17 (19.8) 9 (14.8) 12 (19.0)
Heavy Smokers 14 (9.7) 12 (11.5) 4 (5.3)
p-value 0.013 n.s. 0.004
Relapsed at subsequent
wave
Total 25 (5.5) 16 (4.4) 9(2.9)
Light Smokers 15 (3.3) 12 (3.3) 8(2.6)
Heavy Smokers 10(2.2) 4(1.1) 1(0.3)
p-value 0.001 0.006 0.003

Note: Frequency n (% of category) presented; p-values are for chi-square analysis.
N.S. = non significant.
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4.20 Table 4

Table 4 Smoking cessation and Depression Syndrome 3
models
Model: | Il 11

Smoking cessation status OR 95% ClI OR 95% ClI OR 95% ClI
Successful
. 1.00 REF 1.00 REF 1.00 REF
Quitter
Unsuccessful

Quitter 217  (1.68-2.81) 1.73 (1.33-2.26) 1.53 (1.12-2.08)

Non-Attempter
/ Current 1.35 (1.01-1.80) 1.12 (0.83-1.53) 1.01 (0.72-1.42)
Smoker

OR = Odds Ratio; Cl = Confidence interval.
Model | — Smoking Cessation alone (unadjusted)
Model Il - Adjusting for Age, Gender, Marital Status, Employment and Education
Model Il - Adjust for Model | + Disability, Diabetes Complications, Chronic Conditions, Physical
Activity, Alcohol use.
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Chapter 5 - Conclusion

5.1 Restating objectives and findings summary

Smoking is a major modifiable risk factor for a number of non-communicable diseases, including
diabetes(World Health Organization, 2011). In addition to the risk of developing diabetes(Xie, Liu, Wu, &
Wakui, 2009), smoking is associated with all-cause mortality(Al-Delaimy et al., 2001; Chaturvedi et al.,
1997) and the progression of diabetes related complications(D. Haire-Joshu et al., 1999). Despite these
important clinical associations, smoking prevalence rates amongst those with diabetes appear to be
similar to those within the general population, and appears to be stable over time(Clair, Meigs, &
Rigotti, 2013). An overall better understanding and characterization of this sub-population is required to

address this.

Cigarette smoking is also associated with depression(Berlin, Covey, & Glassman, 2009). This association
is often characterized in a bi-directional manner(Chaiton et al., 2009), in which heavy cigarette use is
related to higher levels of depression and higher levels of depressive symptoms leading to increased
cigarette consumption(Breslau et al., 1998). Importantly, depression is twice as prevalent in those
diagnosed with diabetes compared to those without(Anderson et al., 2001), and has been shown to
equally influence the progression of complications(de Groot, Anderson, Freedland, Clouse, & Lustman,
2001) and all-cause mortality(W. Katon et al., 2008) within this population. Depression is also associated
with poorer adherence to the self-care guidelines, which play a crucial role in controlling
diabetes(Ciechanowski et al., 2000) and preventing disability(Schmitz, Wang, Malla, & Lesage, 2007).
Smoking cessation is one such self-care behaviour that may be impacted by depression, although the
exact relationship between quitting and depression remains complex(Wilhelm, Wedgwood, Niven, &
Kay-Lambkin, 2006). Thus, the present studies’ aims were to characterize the socio-demographic,

lifestyle, diabetes and illness related characteristics of a community based sample with type-2 diabetes
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according to their smoking behaviour. In addition to this, we also wanted to investigate the potential
independent association between cigarette smoking and depression within this sample, while carefully
controlling for potential confounders such as gender, education, alcohol consumption, disability, and the
presence of other chronic medical illnesses. Finally, we wanted to characterize the sample across the
same demographic and illness domains, this time by comparing individuals according to their smoking
cessation class. Our results provide valuable information with regards to important differences between
light and heavy smokers, current vs. former smokers, and never vs. ever smokers. We were also able to
contrast data for those successful quitters to those who tried to quit but failed, and to those who did
not make any cessation effort. Our studies’ results highlight the important connection between
depression and smoking behaviour. Both smoking and depression were highly associated at all points of
our study, remained relatively stable over time, with smoking subsequently being associated with
depression at follow-up, after controlling for baseline depression. These findings were extended to
including smoking cessation, as compared to both successful quitters and non-attempters, unsuccessful

quitters were more likely to have depression syndrome.

5.12 Implications of findings

Having reported smoking prevalence rates on par with those found in surveys conducted for the general
population, and additionally observing a high degree of stability over time, efforts made to reduce
smoking amongst those with diabetes appear to be inadequate, and thus need to be re-examined and
strengthened. Given that those with diabetes are at increased risk of disability, morbidity, and mortality,
any and all efforts to control modifiable factors, be they targeted at behaviour changes or improving the

individual’s mental health, can have important treatment implications.

In our first manuscript, we reported on a number of factors, including socio-demographic, diabetes, and

illness related characteristics. Consistent with findings in those with other chronic conditions(Schmitz,
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Kruse, & Kugler, 2007), current smokers had poorer overall profiles. They were more likely to be single,
unemployed, and have lower levels of education compared to never and former smokers. They also
were less likely to be physically active, another important self-care recommendation for those with
diabetes. Moderate-heavy smokers were also more likely to have 2 or more diabetes related
complications, while current smokers had increased levels of comorbid chronic illness. In people with
diabetes, current smokers, and particularly current heavy smokers, should be made aware of the
increased risk they face, especially in relation to complications of the diseases. Furthermore, health
professionals should be keenly aware of the increased prevalence of major depression in this
population, and how it may negatively affect diabetes outcomes in addition to self-care behaviours,
including smoking. In fact, in our fully adjusted model, diabetes complications, other chronic illness, and
mild-substantial disability were all associated with major depression. That smoking may serve as not
only a source of poor physical health complications, but also adversely impact the mental health of
individuals with diabetes independent of their disease characteristics is an important finding. Thus we
concluded that smokers with diabetes were not only at increased risk of poor physical outcomes, but

also potentially poor mental health outcomes.

In order to extend these conclusions, we conducted the longitudinal assessments of manuscript 2, in
which we found a stability of smoking behaviours in this sample over a 4 year period. This stability in
smoking behaviour was mirrored, although not quite as strongly, with a high and stable prevalence of
depression syndrome over time in the cohort. Furthermore, the association between smoking and
depression was further strengthened by the longitudinal association, in which moderate-heavy smoking
was associated with depression syndrome at follow-up, after controlling for demographic and illness
confounders, in addition to controlling for baseline depression syndrome in the fully adjusted model.
Current smoking thus adversely affects both physical and mental health, which our findings extended to

include both elevated current and future depression. Smoking has been shown to produce increased
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negative affect, and chronic heavy smokers may be particularly at risk for mood fluctuations. Long term
and persistent heavy smoking was thus implicated in both poor physical and mental health, especially
dangerous for those with diabetes given they are already at increased risk. Individuals with diabetes

thus require improved efforts aimed at promoting cessation.

In order to assess the impact of this association on cessation and quitting behaviour, our third
manuscript characterized our study sample according to their cessation status. We compared those
successful quitters (former smokers) to those who had attempted to quit (previous 6 months) but failed
(unsuccessful quitters) and to those current smokers who did not attempt to quit (non-attempters). Our
results highlighted the impact of depression, which was more strongly associated with unsuccessful
quitters compared to both other groups at all 4 time points. Moreover, the odds of having depression
syndrome were significant for unsuccessful quitters compared to successful quitters, a finding not
replicated for non-attempters. Two possible explanations for this association include: 1) That depression
does not impact motivation to quit, but impacts the individual’s ability to do so; or 2) that those who are
unsuccessful experience increases in depression syndrome relative to those who were successful and to
those who did not make such an attempt. Either way, the implication that depression is associated with
failure to quit in this population makes it imperative that health care providers address depression

before and during a cessation attempt to maximize the likelihood of success.

5.13 Limitations

There are a number of limitations that need to be considered for the studies presented. Firstly, all
individuals in our study were from the province of Quebec, and therefore may not be generalizable to
the Canadian context in general or to other provinces. Due to our methodology, only those with landline
telephones could be contacted, and therefore those without telephone access or with cell-phone access

only were not eligible for our study. The variables used in the analyses of our studies were assessed via
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self-report, including the primary variables of interest, smoking status and depression syndrome.
Smoking status was assessed using questions taken from the Canadian Community Health
Survey(Statistics Canada, 2009) and in general, self-reported smoking status is believed to be an
accurate indicator of smoking behaviours(Rebagliato, 2002). Depression status was assessed using the
Patient Health Questionnaire-9 (PHQ-9)(Kroenke, Spitzer, & Williams, 2001), which is a sensitive
symptom screening tool which through the use of a scoring algorithm can provide a DSM-IV-TR diagnosis
of major and minor depression. Despite the sensitivity and accuracy of the above mentioned
methodology, there remain a number of issues to consider. For smoking status, and specifically ever
smokers, we did not assess other potentially important factors, including smoking life years (cumulative
years of persistent smoking), and conversely the time since quitting. Former smokers may be a
particularly heterogeneous subsample, as we did not ascertain when individuals quit and for how long
they had remained abstinent. Although we asked at each time point about cessation attempts in the
previous 6 months, we did not ask about frequency or number of previous attempts individuals may
have taken prior to the baseline survey, nor did we assess methods employed for cessation. We did not
assess nicotine dependence, which may be a better indicator of problematic smoking than number of
cigarettes consumed per day. Similarly, for depression, the PHQ-9 assesses symptoms experienced in
the past 2 weeks. Although the PHQ-9 was been reported to have likelihood ratios greater than 4 when
compared to the SCID(Phelan et al., 2010), the PHQ-9 is not a structured clinical interview and may have

over-estimated of the prevalence of depression in our study sample.

In manuscript 1, our results were based on cross-sectional data only, and therefore no causal
relationship between any of the variables assessed could be drawn. Manuscript 2 used longitudinal
assessment, controlling for baseline depression syndrome — however given we did not assess for a
history of depression, this may impact our results. Manuscript 3 classified smokers according to their

cessation status. Again, we did not have detailed information for these categories, including how long a

89



successful quitter had been abstinent, or the number of previous cessation attempts. In addition, we did
not have enough power to assess the impact of depression on subsequent cases of quitting or relapse,
nor were we able to assess other potential variables of interest, such as the individuals current readiness

to change (i.e. stages of change model(J. O. Prochaska & Norcross, 2001)).

5.14 Smoking and depression — A double hazard for type-2 diabetes

The presence of current smoking and/or current depression is of serious concern for those with type-2
diabetes. Not only a risk factor for the transition to impaired glucose tolerance and ultimately to type-2
diabetes, continued smoking equally accentuates the negative prognosis for those with diabetes by
accelerating the development of illness complications. While efforts over the last few decades have
included targeted messaging about the dangers posed by cigarettes for the general population(Friend &
Levy, 2002; Goel & Nelson, 2006), current smoking trends amongst those with concurrent diabetes may
underline an important missing element: the need for health care professionals to specifically
emphasize the increased risk posed by smoking with the disease. Diabetes educators should aim to not
only introduce the notion of quitting by highlighting the overall benefits, but should stress the
advantages specific to diabetes self-care and diabetes outcomes. Twardella(Twardella et al., 2006)
reported on the importance of being diagnosed with a smoking related disease as a trigger for cessation.
Increasing awareness amongst those with newly diagnosed type-2 diabetes on the dangers of smoking,
which they may not be completely aware of, should be a key area for diabetes educators to further
improve. While the risk factors for the development of type-2 diabetes are numerous and include both
non-modifiable (age, gender, genetics, family history) and modifiable (obesity, physical activity,
smoking)(Deshpande et al., 2008) factors, integrating current smoking education, prevention, and
cessation strategies with current diabetes education programs appears to be a viable option(Hokanson

et al., 2006). In a study conducted in Sweden(Persson & Hjalmarson, 2006), smokers were identified
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using computerized records and were invited to participate in a smoking cessation group. This group
was implemented by diabetes nurses who were given half-day training in motivational interviewing and
smoking cessation. Ultimately, this group produced higher abstinence rates 1 year later compared to the
treatment as usual group. Similarly, a controlled trial for smokers with diabetes at primary health
centers in Spain(Canga et al., 2000) featured an intervention group who received a 40-minute meeting
with a nurse (providing counselling, education, and a negotiated cessation date) along with follow-up
telephone calls and letters. The treatment group displayed both increased incidence of cessation, as well
as a decrease in the amount of daily cigarette consumption compared to the treatment as usual group.
These initial results thus indicate that integrated cessation counseling (i.e. trained nurse) into currently
existing diabetes education and treatment paradigms can be effective strategies. In addition to these
controlled trials, MacAller(MacAller, Brown, Black, & Greenwood, 2011) reported on the effects of a
statewide campaign conducted in California to help inform diabetes educators on available smoking
cessation interventions, along with the development of a smoking cessation toolkit they could use. The
intervention was determined to be both sustainable and an effective strategy for increasing the use of
currently available cessation programs (e.g. cessation hotline), and is a strong example of the kind of
cross-promotion and integration needed to maximize the use of services already available to the
community. Still, despite these positive findings, more studies are needed to investigate which cessation
interventions are best suited for those with type-2 diabetes. Tonstad(Tonstad, 2009) specifically
highlights the lack of information on the safety and efficacy of smoking cessation pharmacological
interventions in those with diabetes, a major gap in current knowledge. A combination of behavioural
and pharmacological interventions are currently considered to be the most efficacious for producing
abstinence in smokers(Stead & Lancaster, 2012). Again, a basic integration of services may provide
additional benefits, and thus research into evidence based practices designed to integrate services

would also aid in determining the most effective and successful combinations.
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Unfortunately, the lack of education and poor integration of treatment strategies are not the only
important gaps in the literature. Cessation interventions that neglect to account for past or concurrent
depression may find it difficult to provide the desired outcomes. The association we observed between
smoking and depression within our sample was robust, given we investigated both the cross-sectional
and longitudinal link while controlling for socio-demographic and disease characteristics. While this
association appears to be bi-directional within the literature(Berlin et al., 2009), others including recent
longitudinal evidence seems to implicate heavy smoking with the incidence of major depression(Boden
et al., 2010; Flensborg-Madsen et al., 2011; Klungsoyr et al., 2006). A recent study using data from the
National Population Health Survey (NPHS)(Khaled et al., 2012) focused specifically on persistent heavy
smoking and incidence of major depression, finding that the risk was greater for current-heavy smokers
compared to former-heavy smokers. Given the results from our second manuscript where smoking
behaviour appeared stable over time, in conjunction with the age of smoking initiation approximately 16
for ever smokers in our sample (reported in manuscript 3), it is possible that a portion of our sample
have been persistently smoking for several decades. This consistent smoking may have caused
significant cumulative damage to both their physical and mental health, increasing their risk of
depression on top of other adverse health outcomes. The authors of the study(Khaled et al., 2012) also
found that the risk of major depression episode was inversely related to years of abstinence,

highlighting the need to not only quit as soon as possible, but remain abstinent.

That smoking produces negative affect is not itself a novel finding(A. C. Parrott, 2004); unfortunately,
many smokers hold the misguided belief that smoking serves as an affect modifier, positively affecting
their mood(Heinz, Kassel, Berbaum, & Mermelstein, 2010). Even more unfortunate, this belief may also
lead to decreased enthusiasm on the part of health care providers to push for cessation(J. J. Prochaska,
2011). Regrettably, given the dangers of smoking, this unwillingness to increase the burden on their

patients by pushing cessation means that health care providers may be indirectly contributing to
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morbidity and mortality rates in this population. Although many individuals are aware of the addictive
properties of nicotine, the deprivation reversal model(A. Parrott, 1995) thought to be responsible for
nicotine’s effect on mood is less well understood. Parrott(Andrew C. Parrott & Murphy, 2012) recently
conducted a study using an information leaflet designed to address this. He found that knowledge and
understanding levels increased, and that these gains appeared stable after 1 week. Emphasizing this
information to both health care providers and consumers may therefore be beneficial in addressing

maladaptive beliefs held about smoking.

On the other hand, depression itself may impact the ability of individuals to quit. A recent study(Fond et
al., 2013) highlighted the negative impact of self-reported depressive symptoms on 1-year abstinence
rates of smokers; others(Hitsman et al., 2003), however, have found no relationship. Our study found a
strong association between unsuccessful quitters and depression syndrome at all 4 time points,
providing evidence for this association in those with diabetes. Possible explanations for this association
include: 1) that depression negatively impacted the ability of the individual to quit (but not their
motivation to attempt to quit); or 2) that the inability to quit produced increased symptoms of
depression. Either possibility might be mediated by the effects of increasing symptoms of withdrawal.
For example, individuals with lifetime depression may experience stronger symptoms of withdrawal;
conversely, symptoms of withdrawal may serve as a stressor, precipitating depression. Findings
supporting both possibilities exist. In one study(Bolam, West, & Gunnell, 2010), symptoms of depression
and anxiety were not more likely following smoking cessation when those symptoms were not present
at baseline. In another, unsuccessful quitters experienced poorer self-perceived health related quality of
life (HRQol) leading to mental distress, as was the case in a study using data from the 2006 BRFSS(A. K.
McClave, Dube, Strine, & Mokdad, 2009). Depression may therefore be an important mediator for
smoking cessation in those motivated to attempt to quit. Among those with a chronic medical illness,

the odds of smoking cessation increased for every unit decrease in perceived Physical Quality of Life

93



(PQol), but only in those individuals without a depressed mood(Hayes, Dunsiger, & Borrelli, 2010). In
our study, unsuccessful quitters were not only more likely to have depression syndrome, but were also
more likely to report poor/fair self rated health. It is therefore possible that while motivated to quit,

their failure produced negative health perceptions, leading to elevated symptoms of depression.

Assessing the patient’s beliefs about smoking and cessation may also be important for health care
providers to consider. Smoking expectancies may similarly impact the ability to quit, and appear to be
affected by the presence of comorbid depression. Weinberger(Weinberger, George, & McKee, 2010)
found that those with a history of major depression endorsed beliefs that smoking decreased negative
affect, boredom, and cravings, while also endorsing in the belief that cigarette smoking help manage
weight gain. Weight gain as a consequence of smoking cessation might be a potential barrier(Sherman,
2005), which health care providers should target by providing education emphasizing the long-term
gains, while closely monitoring any short term changes accompanying cessation. Smokers should also be
made aware that any impact on mood is likewise short-term, as overall mood does appear to increase

post cessation in a study following successful quitters(Shahab & West, 2009).

Those who do not quit as a consequence of their diagnosis may be particularly difficult cases with
poorer prognoses: a recent Canadian study(Agborsangaya et al., 2013) found that those diagnosed for
more than 6 years with type-2 diabetes had difficulty following treatment regimens, including remaining
abstinent from smoking. It becomes clear that addressing all of these issues individually could severely
increase the burden on the individual. An integrated approach, using diabetes education while
specifically targeting both smoking cessation and depression needs to be developed to maximize
effectiveness. One such study undertaken in the U.K., the DESMOND trial(Davies et al., 2008) conducted
a structured group interview for newly diagnosed individuals with type-2 diabetes. The group

intervention was implemented in primary care facilities around the country, using a 6-hour education
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program delivered by 2 trained health professions. This group intervention focused on a number of
outcomes, including biomedical (HbA1lc levels), psychosocial (illness-related beliefs, depression) and
lifestyle measures (smoking cessation, weight loss). At 12-months, those in the integrated intervention
group showed increased illness belief scores, lost more weight, had lower levels of depression, and

displayed a 3-fold increased odds of successfully quitting smoking.

5.15 Future Directions and Conclusion

There are a number of directions that future research should seek to address with regards to smoking
and depression within diabetes. Many studies that currently assess smoking in those with concurrent
diabetes dichotomize it, potentially missing valuable information about the subject’s history of abuse
and risk profile associated with their current level of smoking. Although any level of smoking is
potentially harmful, in our studies we found the worst outcomes to be associated with heavy smokers.
In some previous studies specifically assessing smoking behaviour in those with diabetes, smokers as
opposed to non-smokers engaged in poorer self-care behaviours overall(Gucciardi, Mathew, Demelo, &
Bondy, 2011; Solberg et al., 2004). Understanding how smoking may affect an individual’s desire to
partake in or continue to practice self-care behaviours would be of value to health care providers as
they attempt to tailor their treatments. Moreover, the impact which a failed cessation attempt has on
self-efficacy, as well as perceived physical and mental health, may be another avenue of investigation.
Increasing support to those who have made attempts and failed may help mitigate the psychological

impact of failing to quit.

Studies in smoking and depression have highlighted how self-efficacy(Minnix et al., 2011) and beliefs
about smoking(Weinberger et al., 2010) may differ across groups. These ideas need to be addressed,
with improved dissemination of evidence needed to educate and help clarify misconceptions related to

smoking. Studies assessing those with newly diagnosed type-2 diabetes and their current beliefs about
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smoking, especially with regards to smoking’s impact on their diabetes are needed. These may help
diabetes educators target and clarify gaps in knowledge or potentially dangerous patient perceptions.
The use of a qualitative study assessing individual’s beliefs about their smoking, how it may have
affected their diagnosis, and how they feel it can affect the progression of their illness going forward

could be an important first step.

The relationship between smoking, smoking cessation and depression must also be further investigated.
As Weinberger(Weinberger, Mazure, Morlett, & McKee, 2013) points out, although the literature
studying this phenomenon has continued to grow over the past 2 decades, there is a almost no evidence
for a specific treatment approach tailored to those with major or minor depression. The relationship
between cessation and depression may be bidirectional in nature, such that those with depression
experience worse symptoms of withdrawal, which may feed back onto their mood and increase
symptoms of depression. Addressing the disproportionate number of smokers who currently have

depression may be necessary before we see any meaningful declines in smoking prevalence.

The term integration has appeared numerous times in the studies presented above, as well as in the
convening discussion. The DESMOND trial(Davies et al., 2008) demonstrates some of the clinical
advantage of integrating education and interventions targeting different domains. The need for an
integrated approach for this population echoes research in other related areas. For example, new
clinical approaches for substance abusers with concurrent mental illnesses are currently tailoring
integrated interventions that address both issues simultaneously. These could be extending to the
treatment of those with nicotine dependence and concurrent depression, providing extra cessation
support while closely monitoring symptoms of depression. Consequently, the idea that the diagnosis of

an illness represents a ‘teachable moment’(McBride, Emmons, & Lipkus, 2003) should also be
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considered. Newly diagnosed individuals could be referred to different programs with different modules

(i.e. one for cessation should they be a smoker) depending on their clinical needs and characteristics.

In conclusion, both smoking and depression are associated with a number of adverse health outcomes
in a community based sample with type-2 diabetes, including disability and diabetes related
complications. Furthermore, smoking and depression displayed strong independent association with
each other, even after controlling for important socio-demographic and illness related characteristics.
Moreover, moderate-heavy smoking was associated with higher depression at follow-up, linking current
heavy smoking with poorer mental health outcomes. In terms of diabetes treatment regimes, smoking
cessation is recognized as an important self-care behaviour, but smoking prevalence rates within this
population continue to remain dangerously high. Furthermore, both smoking and depression appears to
be relatively stable over time in this population, increasing individuals affected by this co-morbidity’s
risk of disability, morbidity and mortality. In our sample, depression was associated with unsuccessful
quitters, compared to successful quitters and non-attempters, and therefore may play a crucial role in
cessation outcomes. Identifying cessation treatments that address depression, and which can be
integrated into current diabetes education programes, is an key area going forward in order to minimize
disability, morbidity and mortality in this at risk population. Integration of health services, including
improved knowledge dissemination aimed at increasing awareness and education of individuals should

be encouraged at the level of primary health care providers.
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Appendix A
Additional details on data source:

Telephone interviews were conducted by the trained professional interviewing firm Bureau
d’Intervieweurs Professionnels (BIP). Interviews took approximately 30 minutes, and were assisted
through use of a computer telephone interviewing system. A flow-chart of initial recruitment can be
seen in Appendix B. Throughout data collection, lab members conducted regular telephone monitoring
to ensure quality and consistency across interviews. Informed consent was obtained from all study

participants.

Study participants received a cheque for $20 CAD after completion of each interview. The protocol was
approved by the Research Ethics Committee of the Douglas Mental Health University Institute, McGill

University, Montreal, Canada.
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Appendix B

Participant recruitment - Flow Chart

84 486 phone calls

8 792 invalid phone numbers
15 255 no answer

A 4

62 439 people reached

995 communication problems
342 too old or sick
6 172 refused to conduct interview

A 4

A 4

54 930 accepted to do interview

A 4

51 709 ineligible for study

A 4

3 221 eligible for interview

789 refused after eligibility determined
423 prematurely terminated surveys
5 unreachable for interview completion

A 4

A 4

2 003 completed interviews
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Appendix C

PATIENT HEALTH QUESTIONNAIRE-9

(PHQ-9)
Crwar the last 2 wasks, how oftan have you been botherad A sisarty
by any ng problems? Zewwral  fhan hall  sesry
(Lizse T i INdiCEtE PO answer) Motatall  daye  dhecays  day
1. Littie Intzresd or pleasure In deing ihings 0 1 2 3
2 Fesling down, Sepressad, or hopeless 0 1 2 3
3. Trouble falling or staying askeep, of sleping oo much 0 1 2 3
4. Fesling tired or having llitle enargy a 1 2 3
5. Poor appetite or oversating a 1 2 3
&. Feeling bad about yoursas — or that you are a falure or g i 2 3

have Iet yours=T or your Tamily doan

7. Trouls concanirating on fings, such 38 readng the
rewspapsr of walching televisian

& Mioring or speaiking 5o slowly thal oiner pecple coul haws
nofizedT Or ihe opposie — being 5o Ndoety of resiess a 1 2 3
tnal you have tesn maving aound a kot mars than usua

3. Thoughts that you would be befer off dead or of hurdng

yourseT In Some way | ! z =
Fon OrfCcE coomes o + + +
=Todal eor:
i you chacked off problams, how hiave thesa problsms made 1T for you fo do your
wark, taka care of things af homs, or gat along with other peopla?
Mot difficult Soamawhat Wary Extremaly
at all difficuit oI Lat difflcult
O ] | s

Desmioped oy Dirs. Robert L Spilkzsr, Janst S48, Wilams, Kurt Kosnke and coleygues, wilth & aducsbonal grant fom
Firer Inc. Mo permission requined o reproduce, transials, dsplay or disirbuis
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