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Editorial

Tobacco has been traded around the world for centuries
as a very profitable commodity thus leading to grow a
very strong economical industry. After the catastrophic
effect of smoking on human health have been revealed
by some pioneer researchers like Sir Richard Doll, this
industry counter-attacked every possible way to protect
this high profit business. Industry accused people who
underlined the effects of tobacco on human health with
pseudoscience, support and finance smoking favorable
studies, sued the researchers who studied effects
of smoking on health and most importantly using
political power they avoided governments to constitute
anti-smoking laws until early eighties. However the
truth became as clear as it can be with the efforts of
independent doctors cooperating with WHO. When
the industry is sued by people who had been suffered
from smoking (people who have cancer etc.) they are
shielded back two main arguments usually. Firstly they
claimed that to start smoking is a personal initiative
(people make a choice to smoke) and secondly is
that smokers could stop smoking if they really want
to. Today we strongly know that both arguments are
wrong. Tobacco is one of the most potent addictive
substances in the world and it can be accessed very
easily. To cease smoking is hard as some very potent
narcotics (cocaine etc.). It is now that the industry is
shifting its future enterprises to electronic cigarettes
or hookahs (It is discussed in this special issue with a
review) especially they aim children and teenagers. It
has been estimated that there are at least 18 millions
of people who smokes regularly in our country.
The danger is clear and present. Smoking cannot be
considered as a problem of an exact specialty (Internal
Medicine, Chest and lung Diseases etc.). Every effort to
solve this problem without primary care professionals
(Family practice specialists, family physicians,
general practitioners etc.) is likely doomed to fail.

J. Exp. Clin. Med., 2017; 34(1): 1
doi: 10.5835/jecm.omu.34.01.001

However many medical faculties around the world
(Including Turkey), standard undergraduate medical
education gives a little effort to teach medical students
how to help their patients to stop cessation (One of
our articles is about a cessation lesson in medical
education). In the recent years there are several positive
steps are taken for controlling smoking in our country.
New laws about smoking prohibition is legalized and
a motivation in general public to cease smoking is
raised with television commercials. Many physicians
are trained for smoking cessation by ministry of health
and a free smoking cessation line (171) have been
established. With two major brief projects people got
free drugs in order to stop smoking. However it can be
argued that, this type of approach is the best for public
health. To avoid teenagers to start smoking should be
the number one priority. Secondary priority should be
given to ex-smokers to remain in that status. Lastly to
help smokers to quit smoking. For all of this priorities
education and prevention is essential. Instead of big
budgeted short session cessation projects, low cost and
continuous and steady programs (Public education,
children and teenager prevention, motivational
interventions and nicotine replacement and very well
indicated drug therapy) should be more successful.

In this special issue we tried to reveal some of the
important aspects of smoking. We have a short report
about Fagerstrom Nicotine Addiction Test which is
widely used, and reviews about Transteoretical Model,
the effects of smoking on cardiovascular and oral health.
Apart from several important national and international
analytic descriptive studies there are several different
we have received several interesting studies analyzing
the cessation rates with different interventions. We hope
this issue will increase interest of health professionals
in this topic.

Prof. Dr. Bektas Murat Yalcin
Editor of Family Medicine Special Issue
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Effects of smoking on oral cavity

Onur Ozturk®, Izzet Fidanci®, Mustafa Unal*

“ Asarcik Meydan Family Healthcare Center, Samsun, Turkey

b Atakum Community Health Center, Samsun, Turkey
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ARTICLE INFO ABSTRACT

Article History Smoking is a common practice and damages almost all organs and systems
Received 26/09/2016 of the body. Oral cavity is often overlooked yet such an important region.
Accepted 26/11/2016 Its rich flora contains many microorganisms that cause local and systemic

diseases if microbiological flora is altered. Cigarette smoke renders oral mucosa
epithelium to be susceptible for colonization of pathogens. These pathogens can

* Correspondence to:

Onur Ozturk

Asarcik Meydan Family Healthcare
Center,

Samsun, Turkey

e-mail: dr.onurozturk@yahoo.com

Keywords:
Oral health
Primary care

cause or contribute formation of systemic diseases such as diabetes and obesity.
Also smoking causes mutations that can lead to cancers. Many cancerous or
precancerous lesions and bad breath attributed to smoking. This review focuses
smoking related oral cavity conditions and their mechanisms.

Smoking
Tobacco © 2017 OMU
Introduction often neglect the effect of tobacco on oral health. This

Smoking is one of the most important public health
problems in the world. Tobacco usage (Cigarette, cigar,
pipe, hookah etc) results in a very strong addiction
syndrome. This syndrome reflects all basic features of
addiction according to DSM V. Although smoking rate
is decreasing in developed countries, sadly, smoking
is a common practice in developing countries. The
most important reasons for this situation are marketing
strategies of international tobacco companies and lack
of education in developing countries (Caliskan, 2015).
It is a known fact that cigarette smoking causes adverse
effects on the whole body (Ozturk et al., 2014). While
struggling against smoking primary care physicians

review aims to help primary care physicians to gain
knowledge and improve their perspective about this
topic.

Smoking and oral health

Oral cavity is the initial portion of the digestive
tract and it is surrounded by the lips, cheeks, palate,
tongue and the mouth floor. The section between teeth,
gums, lips and cheeks is called “vestibulum oris”.
“Cavitas oris propria” is the inner section surrounded
by teeth and gums includes the tongue. Oral cavity is
an important structure that hosts both soft and rigid
surfaces washed by saliva and open to the external
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environment. Smoking causes cancers, mucosal lesions
and periodontal diseases in all regions of oral cavity. It
increases coronal and root caries. Smokers are notorious
for large carries and missing teeth as well as bad breath.
(Heintze, 1984; Sayed and Stephen, 2000; Wanda et al.,
2007; Aguilar-Zinser et al., 2008; Yildirim et al., 2010).
Oral lesions associated with smoking is shown in Table
1.

Table 1. Oral lesions and conditions associated with to-

bacco use

Oral precancerous lesions
Leukoplakia
Erythroplakia
Smokeless tobacco keratosis
Oral cancers
Squamous cell carcinomas of the
Tongue
Floor of the mouth
Lip
Gingiva
Verrucous carcinomas of the
Buccal mucosa
Gingiva
Alveolar ridge
Periodontal diseases
Increased plaque and calculus depositions
Ischaemia
Enfections
Periodontal pockets
Gingival recession
Alveolar bone loss
Root caries
Peri-implantitis
Halitosis
Taste derangement
Stained teeth and restorations
Black hairy tongue syndrome

(Tomar and Asma, 2000; Gurvits and Tan, 2014; Cetin Kargin and
Marakoglu, 2015)

The effect of smoke on oral health

Chemical carcinogens in cigarettes corrupts protein and
lipid-A- derived 3-OH fatty acid profile in the salivary
and causes mutations and chromosome breakages in the
DNA (Jeng et al., 2001; ITARC, 2004; Borojevic, 2012).
Oral lesions associated with smoking in general, is
caused by various toxins and carcinogens made from the
burning tobacco. With the burning of tobacco, various
carcinogens i.e., tar, carbon monoxide, benzopyrene,
Cd complex-nitrogen oxide are released or formed
besides nicotine. In fact around 4000 chemicals,
most of them irritants if not carcinogen, are released
from burning tobacco. Cotinine, the most important
metabolite of nicotine, is detected in blood, urine and
gingival fluid. Cotinine levels of regular smokers in the
saliva are found to be more than 100 ng/ml (Ozbek and

Karabiyikoglu, 1996; Tangada et al., 1997; Mizrak and
Acun Kaya, 2005).

Smoking and oral flora

Nicotine affects proliferation, binding and chemotaxis
of periodontal ligament cells negatively. Pro-
inflammatory cytokines produced by gingival fibroblasts
have synergistic relationship with lipo-polysaccharides
of Escherichia coli and Porphyromonas gingivalis P.
gingivalis (Giannopoulou et al., 2001). The effects of
smoking on oral cavity immunity is shown in Fig. 1.
Smoking affects directly periodontopathogen colonies,
sub-gingival ecology and increases colonization of
the mouth by potential pathogen microorganisms
(Blackwell et al., 1992; Grossi et al., 1996). Some of
these frequently found pathogens are Actinobacillus
actinomycetemcomitans  (A.A.), P.  gingivalis,
Prevotella intermedia (P. intermedi A), Eikenella
corrodens (E. corrodens) and Fusobacterium nucleatum
(F. nucleatum) (Kinane and Radvar, 1997).

Smoking makes binding of some pathogen
microorganisms to the epithelism easier. The ability of
binding to the epithelium is important for colonization
of bacteria in the oropharyngeal mucous membranes and
stops the destruction of the bacteria. Yetkin at al. isolated
pathogen bacteria in 43% of smokers and 20% of non-
smokers (p<0.05) (Yetkin et al., 2010). Greenberg et
al. (2006) showed that more of Haemophilus influenzae
and Streptococcus pneumoniae carriage is found in
individuals exposed to cigarette smoke.

Smoking and oral neoplastic effects

Smoking can lead to precancerous lesions and oral
cancers related to p53 mutations (Chen et al., 2008;
Gibbons et al., 2014; Yeh et al., 2016). Many molecular
and immunohistochemical studies found that main p53
mutations occur in 220, 245-248 and 278-281 codons
as G —> A, G —> T or G —> C transversions or
deletions (Iggo et al., 1990; Somers et al., 1992; Field
et al., 1993; Brennan et al., 1995).

“Volatile sulphur compounds” (VSCs) in tobacco
smoke are the dominant components that cause halitosis.
Moreover smoking contributes to halitosis by causing
hyposalivation and periodontal diseases (Al-Atrooshi
and Al-Rawi, 2007; Scully and Greenman, 2012). In
a study where oral hygiene and smoking evaluated,
82% of smokers and 52% of controls complained of
halitosis (Soylu Ozler and Akoglu, 2014). Smoking
is an important risk factor for the prevalence, the
affected area size and severity of the periodontal
diseases (Chambrone et al., 2010). In the United States
smoking is responsible for almost half of the cases
of periodontitis (Tomar and Asma, 2000). The risk of
periodontitis in smokers is increased to 2-7 folds (Susin
et al., 2004; César Neto et al., 2012). Pathogens related
to periodontal diseases, are shown to be associated with
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Tobacco Smoking

Destruction of

Host Defence

extracellular matrix
and alveolar bone

Compromise in
wound healing

mass

DECREASE
PMN function
CD4+/CD8+ratio
Salivaray IgA, IgG

INCREASE

Pro-inflammatiry cytokines
and inflammatory

mediators (IL-1, THF-a)

Connective tissue and vascular
alterations

INCREASE
Oxygen and nurient supply
Collagen synthesis

Periodantal disease
progression and poor
treatment response

Fig. 1. The effect of tobacco smoking on periodontal tissues (Sham et al., 2003) PMN polymorphonuclear leukocytes
IgA: Immunoglobulin A; IgG: Immunoglobulin; GIL-1: Interleukin-1; TNF-a: Tumour necrosis factor-alpha;

MMPs: Matrix metalloproteinase

systemic conditions of cardiovascular disease, stroke,
premature or low-weight infants, upper respiratory
tract infections, diabetes, obesity, rheumatoid arthritis
and renal diseases (Kiilek¢i and Gokbuget, 2009).
Therefore tobacco related mouth diseases affects whole
body directly or indirectly.

Second hand smoke is thought to be associated with
periodontal diseases. Erdemir at al. (2010) studied 109
children and concluded that passive exposure to smoke
is a risk in terms of periodontal diseases compared to
those without any exposure (Tanner et al., 2005). Real
time PCR is shown that smoking increases amount
and depth of bacterial invasion (Gomes et al., 2006;
Teixeira et al., 2009). Hairy tongue is an interesting
finding in smokers. A study has revealed the frequency
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Smoking is one of the major public health problems and a major cause of
preventable diseases. Today there are many ways to combat with tobacco
use which is the chief risk factor for avoidable diseases. Pharmacotherapy
and other supportive therapies based on motivation and cognitive-behavioral
approaches are used in treatment. Among those, concentrating on behavioral
changes are gaining more popularity as number of people who stop smoking
using behavioral therapies are increasing, so is the interest on psychological
models. Transtheoretic model is known as behavioral changes model which is
widely used in smoking cessation and developed for the first time by Prochaska
and DiClemente. It uses appropriate intervention according to the stage of the
individual. According to Transtheoretic model, five stages are to be passed for
behavior change. Motivational techniques are important for succesfull passing
of a stage and should be structured for preparation to the next stage. Each stage
should be evaluated for the transition to the next stage. Transtheoretic model is
a significant tool for smoking cessation with its ability to use different models
of behavior changes. This flexibilitaly of Transtheoretic model makes the model
treatment of choice in different addictions. In this review we focus on the
features of Transtheoretic model.

© 2017 OMU

1. Introduction

Bilir, 2005; Le Foll et al., 2005; Karlikaya et al., 2006;

Smoking is a major public health problem and a
major cause of preventable diseases. Smoking kills
more than five million people every year which will
exceed eight million in 2030 if current trend continues.
According to the Global Adult Tobacco Survey 2012
results, prevalence of smoking among men is 41.4%
and among women is 13.1% in Turkey (Turkey
Statistical Institute, 2012). In contrast to previous
years, smoking is increasing among women causing
significant problems. Therefore, various preventive
and theruapatic measures are taken to curb the dangers
of smoking. Pharmacotherapy and other supportive
therapies based on motivation and cognitive-behavioral
approaches are used in treatment (Manfredi et al., 1999;

Koyun, 2013).

Behavior modification is a difficult and complex
procedure. One of the reasons that behavior change
attempts fail is that the person is not ready for change
(Prochaska and DiClemente, 1982; Beck Institue,
2012).

One theory or combination of different theories can
be applied for behavior change (Arkin et al., 2002).
However explanation of health behavior does not seem
possible with a single theory. Existing theories are used
for understanding of a behavour and planning to change
it. Commonly used models are: Health Beliefs Model,
Health Focus of Control, Diffusion of Innovation,
Pender’s Health Promotion Model, Transtheoretical
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Model/Stages of Change Model (Redding et al., 2000;
Ozvarg, 2011).

Transtheoretic model “TTM’ also known as ‘stages
of change’ was developed in 1982 by psychologist
James O. Prochaska and Carlo DiClemente (Greene
et al., 1999; Ozvarlg, 2011; Pro-change behavior
system, 2012). This model is formed from different
psychotherapy theories (Prochaska and Norcross,
2010).

In TTM, change of the behavior stages are;
1-Precontemplation (not ready or thinking of change),
2-Contemplation  (getting ready), 3-Preparation
(ready), 4-Action, 5-Maintenance. For the success
individual should be supported according to the stages
and personnel needs (Prochaska and DiClemente,
1982). The superiority of TTM is using models from
different theories and moreover it directs the therapies
according to the stage of the individual (Prochaska and
Velicer, 1997).

Surgeon General of the United States used ’nicotine
addicition’ term for the first time in 1964, ‘very strong
addictive substances’ in 1979 and ‘addictive substance
in tobacco is nicotine that causes pharmacological and
psychological addiction similar to heroin and cannabis’
in 1988 (US Department of Health and Human Services,
1964, 1979, 1988). Cigarette addiction is classified as
a chronic disease according to the ICD-10 International
Classification of Diseases hence requires treatment
(Oztuna, 2005; WHO, 2005).

Transtheoretical model

TTM uses appropriate intervention according to
the stage of the individual. Each stage should be
evaluated for the transition to the next stage. It could
progress linear or spiral pattern hence can return to
the previous stage (Erol and Erdogan, 2007). Giving
same treatment information to everyone in different
stages leads to resistance therefore is not recommended
(Cingdzbay et al., 2011). Giving advanced stage
treatment informations on the earlier stages leads to the
development of resistance when that stage is reached.

Instead of information on treatment approaches and
other issues, motivational techniques are recommended
for the people who decided to quit smoking. TTM is
appropriate for this purpose as methods are chosen for
the individual’s stage (Velicer et al., 1998). TTM uses
many behavioral, cognitive techniques (Miller and
Rollnick, 2002).

TTM is uptaded regularly (Prochaska and
DiClemente 1983; DiClemente et al., 1985; Velicer
et al., 1985; Prochaska and DiClemente, 1986;
DiClemente et al., 1991; Velicer et al., 1992; Prochaska
et al., 1993; Prochaska et al., 1994; McConnaughy et
al., 1998; Prochaska et al., 2001). Contemplation stage
is the most important stage for the efficacy of the model.
Many factors from the amount of cigarettes to previous

quit attempts are important for this stage (Woodruff et
al., 20006).

According to the model; person goes through
various stages until behavior change. These stages are
described with several concepts (Table 1) (Prochaska
et al., 1993; Prochaska and Velicer, 1997; Velicer et
al., 2000; Cancer Prevention Research Center, 2012;
Koyun, 2013).

TTM is increasingly being used for various
unwanted behavioral changes including smoking,
diet, weight loss, stress management, drug addiction,
obesity, routine pelvic examination and condom use.
Unwanted behaviors have the potential to affect qulity
of life of individuals and public health (Prochaska and
DiClemente, 1983; Prochaska et al., 1994; Prochaska
and Velicer, 1997).

Stages of change

According to TTM five stages are to be passed
for behavior change. Motivational techniques are
important for succesfull passing of a stage and should
be structured for preparation to the next stage (Velicer
etal., 1998).

The individual usually progresses to the next stage
but for various resons he may return to a previous stage
(relapse). In stopping smoking without assistance these
stages often follow spiral patterns. Smokers who reach
to Action and Maintenance stages revert to previous
stages. Studies indicate that only 5% of those who
thought of quitting reach to the maintenance stage.
In those who started smoking again, 15% reverts
to precontemplation, 85% to Contemplation and
preperation stages. In TTM each stage has different
properties therefore; completing each stage is important
(Anczak and Nogler, 2003). Future stage informations
create resistance. In various studies smokers are shown
to be in the stages of precontemplation (50-60%),
contemplation (30-40%) and preparation (%10-15)
(Rodgers et al., 2001). These and other studies suggest
that identification of stages is as important as the
treatment. Inappropriate treatment for the stages cause
failure and creates bad tales before next attempts.

Step 1: Precontemplation (not ready)

In the mind of the person at this stage, there is no
thought about changing behavior within six months
(Woodruff et al., 2006). The person either does not
know the harms of unwanted behavior or does not care.
Usually he/she does not like to receive information that
will help to change the behavior and escapes. Friends
and family pressure may reinforce the behavior rather
than avoid it. Becouse of the previous failed change
attempt, the morale and motivation is lacking. That
leads resistance to change behavior and a serious drop
in confidence (Velicer et al., 1998).
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Table 1. Structure of The Transtheoretical Model

Structures Descriptions

Stage of change
Precontemplation Not thinking of quitting tobacco in the next 6 months.
Contemplation Thinking of quitting tobacco in the next 6 months

Preparation

Action

Maintenance
Decisional Balance

Thinking of taking action within 30 days
Changed the behavior within the past 6 months
Behavior change more than 6 months

Gains Benefits of change
Costs Costs of change
Self-Efficiacy

Self confidence to maintain healthy behavior when face temptation in trying situations

Process of change
Experiential
1. Consciousness Raising [Increasing awareness]

2. Dramatic Relief [Emotional arousal]

3. Environmental Reevaluation [Social reappraisal]
4. Social Liberation [Environmental opportunities]
5. Self Reevaluation [Self reappraisal] e p—
Behavioral
1. Stimulus Control [Re-engineering]
2. Helping Relationship [Supporting]
3. Counter Conditioning [Substituting]

4. Reinforcement Management [Rewarding]
5. Self Liberation [Committing]

Get the Facts “I recall information people had given me on how to stop smoking”
Pay Attention to Feelings “I react emotionally to warnings about smoking cigarettes”

Notice Your Effect on Others “I consider the view that smoking can be harmful to the
environment”

Notice Public Support “I find society changing in ways that make it easier for the
nonsmoker”

Create a New Self-Image “My dependency on cigarettes makes me feel disappointed

“I remove things from my home that remind me of smoking”

“I have someone who listens when I need to talk about my smoking”

“I find that doing other things with my hands is a good substitute for smoking”
“I reward myself when I don’t smoke”

“I make commitments not to smoke”

Step 2: Contemplation (Getting ready)

The person is aware of the problem and wants to start
the behavioral changes within six months. He/she
tries to gather information and calculates gains and
costs. Unable to take action he searches methods of
change. Person can remain in this stage for a long time
(Prochaska and Velicer, 1997; Koyun, 2013).

Step 3: Preperation (Ready)

In this stage the person is ready to take action soon
(within the next month). There are usually unsuccessful
small attempts. In their head they prepare an action
(starting a gym, getting professional help or making
individual change plan). In this period they fear failure
and need support from friends (Prochaska and Velicer
1997; Woodruff et al., 2006).

Step 4: Action

Unwanted problematic behaviors have changed in
the last six months and even began to obtain healthy
behaviors. In this stage care should be taken to prevent
return of the unwanted behavior and get used to the
new bevavior. People are generally proud of sharing
their success hence increase motivation (Prochaska and
Velicer, 1997; Koyun, 2013).

Step 5: Maintenance
The person on this stage is free of unwanted behavior

more than six months. The aim is make the bevoviour
change permenant. He/she is now more resistant to
the unwanted behavior. Therefore, motivation and
confidence is increasing. The possibility of a return to
the previous steps or changed behavior gets smaller by
the time but caution is necessary at all times (Woodruff
et al., 2006).

Decisional balance (DB)

One of the key elements in TTM is DB which is
evaluation according to costs and benefits, proposed
for the first time in 1977 by Janis and Mann (Miller et
al.,2001). It is based on comparisons between pros and
cons. In the initial stages losses or cons might outweigh
the benefits or pros, i.e precontemplation stage. As the
stages progress the balance should shift in favor of
gains if the intended behavior change be permenant.
In the contemplating stage balance should be equal
between gains and losses so when the balance tipped
towards gains than he/she can move into preparation
or action stage. In the maintenance stage gains should
outweigh costs in order to prevent relapse.

Self-efficacy

TTM uses self-efficiacy theory of Bandura, 1982. The
relation between behavior change and self-efficiacy is
defined clearly. Prochaska et al. (1997) described two
components in self-efficiacy:
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1- Self-confidence is the main component that prevents
a return to the previous step or unwanted behavior in
relaps triggering situations (Bandura, 1982).
2-Temptation is defined as the degree of desire for
relapse.

The balance between these to should be tipped
in favour of confidence to prevent relapse. In the
precontemplation and contemplation stages temptation
is greater than self confidence. But in action stage these
are almost equal and behavior change occurs (Plummer
et al., 2001). Self-efficiacy is important in all stages.
Lack of motivation results in returning previous stages
(Miller and Rollnick, 2002).

Processes of change

The methods and techniques used have compatible
structures with behavior change stages. The application
of methods and techniques is significantly less in
the precontemplation stage. Their use increases in
contemplation and preparation stages and peaks in
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Electronic cigarette (EC) usage in the world is increasing. It might outsell the
other tobacco products in the future with this rate of selling increase. Promoters
of EC argue that using them will bring additional benefits in the fight against
tobacco. By switching from cigarettes to ECs, smokers will not be exposed to
a number of dangerous substances thus; morbidity and mortality of smoking
would decrease. This may cause major epidemiologic changes. Opponents
argue that none of these claims are proven. Nicotine itself is not only addictive
but also a harmful substance. Besides it may disseminate tobacco use young
people into nicotine addiction with its new harmless image. These devices
imitate the hits of nicotine, therefore feed the addiction rather than prevent it.
People simply may continue smoking and use EC where cigarettes are socially
or legally unacceptable. The solutions of nicotine carry the risk of using
unhealthy mixtures and inappropriate nicotine dosing. Users simply may abuse
these devices to use other substances such as cocaine. ECs are not recognized
as a form of nicotine replacement therapy. In fact most health authorities are
negative on ECs. Legal issues like using ECs in public places are not clear.
Health professionals are increasingly facing the questions regarding EC usage
and fail to provide satisfactory answers.

© 2017 OMU

1. Introduction

review we tried to discuss the current usage, advantages

After Herbert A Gilbert got a patent for a device for
a non-tobacco cigarette at 1963 he intended that he
had made a discovery replacing burning tobacco and
paper. This invention made little interest because the
harmful effects of smoking was not fully understood
at those days. Another inventor Hon Lik from China
designed a different device basically depending on the
principles of piezoelectric ultrasound at 2001. This
device got commercial success in both eastern and
western markets afterwards. In the past decade there
is an increasing trend for electronic cigarettes. In this

and disadvantages of electronic cigarettes in the view
of current literature.

What is an electronic cigarette?

Electronic cigarette (EC) is a battery powered
electronic device that heats and vaporizes solutions
mostly with nicotine. The main parts of the device
is presented in Fig. 1. Some have replaceable
cartridge, some are disposable. When the liquid
evaporate the user inhales this vapor to receive
nicotine similar to cigarette’ reach to brain ratios. This
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Fig. 1. [llustration of electronic cigarette

liquid has drugs, chemicals, flavoring and coloring
agents which some of them aim to attract young
users. Known agents in these liquids up to date are:
Nicotine, glycerol, propylene glycol, Ethylene
glycol, 1,3 popandiol, thujone, tobacco specific
nitrosamines (N-nitrosonicotinine, N-nitrosoanabasine,
N-nitrosonabatine, 4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone),  tobacco-specific  impurities
(cotinine, anabasine and myosmine), flavouring agents
(ethyl vanillin, vanilla extract, malic acid, linalool,
menthol beta-daascenone, acetyl pryazine, tabanone,
ethyl ecetate,ethyl maltol,2,3,5,6-Tetramethylpryazine,
2-Hydroxy-3-Methylcyclopent-2-en-1-one,
2-Acetylpryidine, 4-(2,6,6-Trimethylcyclohex-1-ene-
1-yl)-but-3-3-ene-3-one, L-Menthan-3-one) (Hahn
et al., 2014). EC liquids can contain rimonabant and
amino-tadalafil. This makes EC a libido enhancing
device (Hadwiger et al., 2010).

How are they marketed?

Marketing ECs seems to be another success story
for tobacco companies as the market grows rapidly.
Tobacco companies initiated EC sales in 2006 and
reached to estimate billion dollar profits. Global EC
market is expected to grow over $50 billion by 2015
to 2025 (Research and Market, 2015). The companies
are achieving these figures despite negative approach
of most governments. They are in intense campaign
to portray EC as harmless product. Even use term of
‘vaping’ instead of smoking. It is marketed online or in
local suppliers as an aid to smoking cessation or a safe
alternative for smoking. Smoking EC cost less than
cigarettes. This pricing policy and being able to use

LED lights up when e-cigarette is used

Microprocessor, controls atomizer and LED

Atomizer, heats liquid

Cartridge, holds nicotine-liquid

indoors are making EC popular. This popularity created
a new generation with nicotine addiction. Authorities
are taking a number of steps to limit dissemination
of ECs (applying same rules for tobacco i.e., sale ban
to people under age 18). Banning the use of flavored
nicotine liquid is also considered (FDA, 2015). Some
of the powerful cigarette companies are also producing
ECs (Reynolds American Plc, Altria, Imperial Brands
Plc). Industry can put a lot of resources on marketing
and public relations.

Rose project

Inhalation is very favorite way of delivering substances
aimed for brain. Cigarette is an ingenious way of
delivering nicotine as it reaches brain in seconds after a
puff. Developing a way to deliver nicotine as efficient
as a cigarette is a goal for some scientists. Rose Project
is developing a device that does not use heat. When
Smokers take a puff pyruvic acid and nicotine mix
and form nicotine-pyruvate cloud. Pyruvic acid is a
naturally occurring substance in the body so it won’t
add toxicity to nicotine. Smokers will be free of tars and
other harmful substances in the cigarettes (Rose et al.,
2010). But using nicotine as a recreational substance
contradicts the philosophy of stopping addictions.

Nicotine inhalers

Nicotine inhalers (Nls) are established form of nicotine
replacement therapy (NRT). However they are not
ECs and they have different action mechanisms. The
nicotine inhaler consists of a plastic mouthpiece and
plastic tube with a cartridge containing nicotine. People
can practice the hand-to-mouth ritual of smoking.
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When take a puff the inhalator releases nicotine into
mouth then absorbed through the lining of the mouth,
throat and upper esophagus just like nicotine gum.
There is no risk of passive nicotine exposure. Each puff
contains about 10 times less nicotine than a puff of a
cigarette hence no risk of addiction to nicotine. Peak
nicotine dose occur after 10-15 minutes.

The rationale behind the use of EC

E-cigarettes are cheaper, cleaner, more flavorful, and
less harmful than tobacco. They seem to be viable
alternative to smoking cigarettes. Almost one-fifth of
smokers who try ECs once go on to become regular
users (Etter and Bullen, 2014). Cigarette smokers
may switch to ECs in order the decrease the risks of
smoking. If ECs are used instead of tobacco, users
will not be exposed to many harmful chemicals
and tar normally present in cigarettes. Around 4000
different chemicals with 40 known cancerogens make
tobacco a very dangerous substance. If only nicotine is
responsible for addiction supplying only nicotine with
similar delivery system seems to make sense. The ideal
goal is stopping cigarette all together. But unfortunately
fighting nicotine addiction is difficult task with high
relapse rate. ECs may help prevention of relapse in
people with severe cravings. It may help to those who
want to stop smoking. Smokers are addicted to the
behaviors associated with smoking besides nicotine.
ECs may fulfill these hands to mouth rituals and fight
psychological components of smoking.

The most common reason for using ECs is to reduce
consumption of cigarettes. ECs may be useful in cutting
the number of cigarettes when compared to nicotine
patch and placebo. EC may also protect those exposed
to frequent secondhand smoke. If ECs were to replace
conventional cigarettes, it could have a substantial
impact on public health. Smoking related morbidity
and mortality would decrease.

People with depression and schizophrenia use
nicotine to self medicate themselves. In fact many
psychiatric wards have a smoking room. While there
may be some short term benefits of using cigarettes for
psychiatric patients the health risks are too great. ECs
may provide alternative solution for these people. No
serious adverse event (SAESs) in the short term related
to EC use is reported. All these benefits seem to make
EC a good alternative to smoking. However the grades
of quality of these studies are classed as low and very
low (Boyce et al., 2016).

Arguments against EC

EC promoters wants to create an image that EC is less
dangerous than smoking in the same way they did in
1950s when they introduced filtered cigarettes and
claimed that filtered cigarettes do not cause cancer.
Two main arguments against ECs are: Lack of evidence

of efficacy and safety and the unknown long term
effects. ECs are not an accepted form of NRT. Quality
and ingredients of ECs needs monitoring. The vapor in
these devices is not proved to be safe. ECs expose both
users and bystanders to particulate matter (Schober et
al,. 2014). Lung and immune system damage is being
documented on mice (Sussan et al., 2015). They may
trigger curiosity and encourage young people for usage.
It still is not clear whether EC may help smokers to
quit, or make people user of EC and tobacco cigarettes
(CDC, 2015). No country is endorsed ECs and they are
bringing same legislation as tobacco.

Nicotine

Nicotine is a strong addictive substance. Cigarettes are
the most efficient nicotine-delivery device. Inhaling
smoke loaded with nicotine disseminates through the
lungs and rapid nicotine boost into the bloodstream
occurs. The acute effects of nicotine diminish in a
few minutes and the smoker should continue dosing
for pleasure and prevention of withdrawal symptoms.
No NRT can imitate this action. Only ECs are capable
of delivering nicotine in the vapor. Therefore ECs
are proposing recreational use of nicotine. If medical
establishment accepts EC as a form of NRT, it will have
endorsed and legitimized an addictive substance. This
may disseminate nicotine addiction.

Nicotine has toxic effects. Exposure to nicotine
during pregnancy harms the developing fetus, and
causes lasting consequences for the developing brain
and lung function in newborns. Nicotine exposure also
affects maternal and fetal health during pregnancy, and
can result in low birth weights, preterm delivery and
stillbirth. Nicotine has a negative impact on adolescent
brain development. Human brain development
continues far longer than was previously realized, and
nicotine use during adolescence and young adulthood
has been associated with lasting cognitive and
behavioral impairments, including effects on working
memory and attention (Surgeon General Report, 2014).
Nicotine may be carcinogen and appears to promote
the spread of existing tumors (Sanner and Grimsrud,
2015). Nicotine is toxic when ingested. The lethal
dose is 6-13 mg/kg. Side effects of the nicotine with
different forms are: Dyspepsia, nausea, diarrhea,
dry mouth, hiccup, flatulence, increased salivation,
stomatitis, oral blistering, tooth disorder, glossitis,
unpleasant taste, decrease in lower esophageal
sphincter pressure, heartburn, chest discomfort,
bronchitis, bronchospasm in patients with asthma, sore
throat, increase in heart rate and blood pressure, new
ventricular and supraventricular tachycardia, ST- or
T-wave changes, rare MI, local skin irritation with
patches, lightheadedness, headache, sleep disturbances,
abnormal dreams, irritability, dizziness, and tremor.
Stroke due to severe cerebral artery vasospasm has
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been reported in a patient with a recent history of
subarachnoid hemorrhage shortly after applying a
10 mg nicotine. Longterm side effect are included
as arthralgia, myalgia, jaw pain, increased platelet
aggregation and thrombus formation, hyperinsulinemia
and insuline resistance (Drugs.com, 2016).

Nicotine solutions and safety of the device

Nicotine solutions are not regulated yet, their labels
may be inaccurate, their contents and inhalation
devices are prone to contamination. They are available
usually in 100 mg bottles with various concentrations.
The lethal dose when ingested is 6-13 mg/kg. One sip
of 5 ml can render a child 500 mg of nicotine. Nicotine
acts like succinylcholine causing seizures and paralysis
in 15-30 minutes. Rapid response with treatment
of benzodiazepins and induced coma is required.
Succinylcholine should not be used for intubation.

Propylene glycol, glycerol or ethylene glycol in these
solutions may form toxic or cancer-causing compounds
when vaporized. ECs produces formaldehyde in similar
level or higher than cigarettes. Anabisine, myosmine
and beta nikotryinne also detected in ECs. Anabisine
is present in tobacco to protect the plant from harmful
pests. Some food additives are generally considered
safe when eaten; this does not mean that these chemicals
are safe when inhaled, as a vapor (Hutzler et al., 2014).
Further problem might occur when people starts
experimenting with different recreational chemicals in
these solutions. Possibilities are endless.

Diacetyl, a buttery flavored chemical often added
to food products such as popcorn, caramel, and dairy
products, has also been found in some ECs with flavors.
Diacetyl can cause a serious and irreversible lung
disease commonly known as “popcorn lung.” Many of
these chemicals are produced for oral consumption. We
don’t know effects of these chemicals when they are
inhaled (Farsalinos et al., 2014).

Dopamine and addiction mechanisms

Dopamine is critically important in reward and
motivation. It is released as a reward in taking drugs,
smoking, having sex, and eating food. In addicted
persons the phasic dopamine release is heightened,
compelling person the pursuit of abused substances.
When a smoker stops smoking low dopamine levels
occur as a result of withdrawal. This is the main reason
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Cardiovascular diseases are the foremost cause of morbidity and mortality in the
world and in our country. What is favorable in terms of epidemic cardiovascular
diseases is that they are substantially "preventable". Smoking is one of the lead-
ing preventable risk factors. Smoking causes development and progression of
cardiovascular diseases through different pathophysiological processes such as
endothelial dysfunction, development and progression of atherosclerosis, hemo-
dynamic effects, inflammation, hypercoagulable state, and dyslipidemia. Car-
diologists, who encounter the clinical consequences of smoking, play a central
role in informing patients regarding the hazards of smoking, supporting them
for smoking cessation, providing psychological and pharmacological treatments
as well as cardiovascular effects of these treatments. Starting the fight against
smoking, which seriously threatens public health, seems to be the most appro-
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1. Introduction
Cardiovascular diseases are the foremost cause of
morbidity and mortality in the world and in our country.
According to Turkish Statistical Institute and based
on the main ICD 10 codes, diseases of the circulatory
system were by far the leading cause of death with
a rate of 40.3% in 2015 (TIK, 2015). Of the deaths
resulting from circulatory system disorders, 40.5%
were due to ischemic heart disease, 24.3% were due
to cerebrovascular disease, 20.4% were due to other
cardiac diseases and 9.7% were due to hypertensive
diseases (TIK, 2015).

According to 2012 World Health Organization
(WHO) data, 46.2% (17.5 million) of all deaths
globally were the result of cardiovascular diseases.

Among these, 7.4 million were associated with
ischemic cardiac diseases while 6.7 million were due
to stroke. Cardiovascular diseases are responsible for
37% of deaths below the age of 70 years. Deaths due
to cardiovascular diseases are estimated to be 22.2
million in 2030, 8 million of which are related directly
to smoking. Furthermore, cardiovascular diseases are
estimated to remain the leading cause of death for a
long period of time (http://www.sbu.saglik.gov.tr;
www. apps.who.int/iris.com; www.who.int/healthinfo/
globalburdendisease). However, what is favorable
in terms of cardiovascular diseases is that they are
substantially "preventable". WHO stated that the
incidence of cardiovascular diseases may be reduced
by half with the control of unfavorable behaviors such
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as smoking, sedentary lifestyle, and unhealthy nutrition
(http://www.sbu.saglik.gow.tr; www.apps.who.int/iris.
com.; www.whqlibdoc.who.int/publications/2011).

In pathophysiology and development of
cardiovascular diseases, smoking is the leading factor
among preventable risk factors. In risk calculation
systems for cardiovascular diseases and mortality,
particularly in the most frequently used SCORE system,
the risk doubles in smokers (http://www.sbu.saglik.gov.
tr). Nearly half of regular smokers die due to diseases
associated with smoking. Life expectancy decreases
by 10 years on average in smokers compared to non-
smokers (Rigotti and Clair, 2013). Twenty-nine percent
of deaths associated with cardiovascular diseases are
attributed directly to smoking (Piepoli et al., 2016).
According to 2012 data, 1.1 billion individuals are
known to be smokers worldwide (www. apps.who.int/
iris.com). Six million individuals die due to tobacco
use or passive smoking each year (www. apps.who.int/
iris.com).

According to the results of a 2012 survey on global
tobacco use among adults in Turkey, 14.8 million
individuals (27.1%) were found to be users of tobacco
products in 2012. Frequency of tobacco use is 41.5%
in men, and 13.1% in women. Among all tobacco
users, 23.8% (37.3% in men and 10.7% in women)
use tobacco every day. Age of onset for smokers who
smoke everyday is 17.1 years. Of all users of tobacco
products, 94.8% use manufactured cigarettes and 1%
use hookah (http://www.sbu.saglik.gov.tr; KYTA,
2012). Current data may provide an explanation why
all kinds of cigarettes must be avoided owing to the
destructive effects of smoking and the incidence of
cardiovascular disease.

Cardiovascular diseases such as coronary heart
disease (CHD) [including myocardial infarction (MI)
and sudden death], cerebrovascular disease (stroke),
peripheral artery disease (PAD) and abdominal aortic
aneurysm, and hypertension are identified to be
directly related to smoking (Rigotti and Clair, 2013).
Development of heart failure increases by two-fold in
smokers compared to non-smokers. Prognosis is even
worse in smoking patients with heart failure (Rigotti
and Clair, 2013). Additionally, smoking may trigger
cardiac arrhythmia or increase existing arrhythmia
(D’ Alessandro et al., 2012).

Tobacco and smoking

Tobacco was discovered in America and Australia
followed by a rapid spread across the world. In Turkey,
tobacco use and cultivation was started in 1600s
(Yetkin, 1992). More than 90% of tobacco is used in
manufacturing cigarettes; and only small amounts are
used for medicinal purposes in veterinary medicine,
agriculture and medicine (Yetkin, 1992). After the
discovery of cigarette rolling machine in 1881, it

became cheaper and resulted in a more widespread
use. Tobacco was provided to American soldiers free of
charge during World War I and II. Precautions against
smoking because of increasing cardiovascular diseases
were initiated between 1940 and 1960 (http://www.
healthliteracy.worlded. org/docs/tobacco). Cigarettes
contain more than 4000 cytotoxic, carcinogenic and
mutagenic chemical substances, particularly nicotine,
carbon monoxide (CO) and oxidant chemical gases
(Behr and Nowak, 2002). There are several substances
such as nitrosamines, polycyclic hydrocarbons and
inorganic compounds, which enter the body in the form
of particles with cigarette smoke. With each cigarette
consumed, 2-3 mg nicotine and 20-30 ml CO enter the
body. One g of tar of cigarette smoke contains 1018
oxygen radicals while the gas phase of the smoke
contains 1015 oxygen radicals (Behr and Nowak,
2002). Free oxygen radicals result in DNA mutations
with oxidative stress, progression of atherosclerosis,
and chronic inflammation. These chemical substances
cause endothelial dysfunction, insulin resistance,
dyslipidemia, inflammation, hemodynamic changes,
hypercoagulable state and atherothrombosis associated
with smoking (Salahuddin et al., 2012).

Pathophysiological changes induced by smoking
Nicotine, CO and oxidant chemical substances which
generate free oxygen radicals are involved in the
pathophysiology of cardiovascular diseases resulting
from smoking. These factors increase atherothrombosis
and its progression through several mechanisms
(Salahuddin et al., 2012; Fig. 1).

Endothelial dysfunction and Atherosclerosis
Nicotine causes structural changes in vascular
endothelium. It stimulates DNA synthesis in vascular
endothelial cells and causes vascular proliferation
(Benowitz, 2003). Free oxygen radicals increase
in endothelium via the oxidant toxic molecules in
cigarette. The increase in cytokines as well as increased
inflammation, lipid oxidation, platelet activation and
vasospasm due to increased endothelium are observed
alongside the decrease in production and levels of
endothelial vasodilator nitric oxide (NO). Endothelial
damage plays a significant role in the development
and acceleration of atherosclerosis with the migration
of lymphocytes, macrophages, monocytes and smooth
muscle cells into the intima as well as increased
chemotaxis molecules and thrombocyte adhesion
leading to accumulation of oxidized LDL in intima
and foam cell formation (Smith and Fischer, 2001;
Benowitz, 2003; Salahuddin et al., 2012).

Hemodynamic effects of smoking
Nicotine increases the heart rate, blood pressure,
cardiac output, myocardial oxygen demand and
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Fig. 1. Pathophysiological effect of cigarette smoking on cardiovascular disease. HR: Heart rate; BP: Blood pressure;
NO: Nitrogen monoxide. Figure reprinted with permission from Salahuddin, S., Prabhakaran, D., Roy, A.
Pathophysiological mechanisms of tobacco-related CVD. Global Heart. 2012. 7, 113-119

consumption via sympathetic activation. It causes
coronary vasoconstriction. CO decreases oxygen
transfer to all tissues, particularly to myocardium by
binding proteins such as hemoglobin, myoglobin, and
cytochrome oxidase (Benowitz, 2003; Salahuddin
et al., 2012). For this reason, diastolic and systolic
myocardial functions are affected by chronic smoking
and are shown in clinical researchs. (Gulel et al., 2007).

Inflammation

Smoking causes chronic inflammation, which is
also the basis of atherosclerosis. Smoking increases
proinflammatory cytokines and adhesion molecules
such as interleukin-6, C-reactive protein (CRP), tumor
necrosis factor alpha (TNF-a), soluble vascular cell
adhesion molecule 1, intracellular adhesion molecule 1
and E-selectin (Mazzone et al., 2001; Bermudez et al.,
2002; Salahuddin et al., 2012).

Hypercoagulable state

Smoking creates a predisposition to thrombosis with
the increase in thrombocyte activation, adhesion,
and aggregation. It leads to a prothrombotic state by
increasing plasma viscosity, coagulation factors and
serum fibrinogen levels while decreasing the levels
of fibrinolytic molecules such as tissue plasminogen
activators. The thrombosis/fibrinolysis balance on
endothelium shifts in favor of thrombosis (Benowitz,
2003; Salahuddin et al., 2012).

Lipid abnormalities

Serum cholesterol, triglyceride, very low-density
lipoprotein  cholesterol (VLDL-C), low-density
lipoprotein cholesterol (LDL-C) levels are high
in smokers while serum high-density lipoprotein
cholesterol (HDL-C) and apolipoprotein A-1 levels
tend to be lower. Again, endothelial permeability and
subendothelial accumulation increase with the increase
of oxidized LDL-C (Craig et al., 1989; Salahuddin et
al.,2012).

Smoking and insulin-resistance

Smoking is thought to cause insulin resistance by various
mechanisms such as the increase in corticosteroids,
growth hormone, endothelial dysfunction and oxidative
stress by means of sympathetic nervous system
activation. Smoking increases visceral fat. Also, waist/
hip ratio is detected to be higher in smokers (Tahtinen et
al., 1998; Canoy et al., 2005; Salahuddin et al., 2012).

Passive smoking and cardiovascular effects

It is called passive smoking when non-smokers inhale
the smoke in smoking zones. The CO in cigarette
smoke, nicotine, nitrosamines, heavy metals, polycyclic
hydrocarbons are involved in the development of
cardiovascular diseases. Passive smoking is known to
create risks for cardiovascular diseases at least as much
as smokers (Rigotti and Clair, 2013).
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Water-pipe smoking and cardiovascular effects

The waterpipe tobacco smoking, also known as
narghile, shisha, hookah, goza, and hubble bubble, has
become prevalent in the world, especially among youth
(Shihadeh et al., 2015). Waterpipe users are exposed
to significant levels of carbon monoxide, nicotine,
nitrosamines, carcinogenic aromatic hydrocarbons and
volatile aldehydes over the duration of the smoking
session, despite a common opion that waterpipe
smoking is less harmful than cigarette smoking
(Neergaard et al., 2007; Shihadeh et al., 2015). So
waterpipe smoking has create risks for cardiovascular
diseases at least as much as smokers. Using waterpipe
to smoke is not a safe alternative to cigarette smoking
and less harmful (Neergaard et al., 2007).

Electronic cigarettes and cardiovascular effects
Complete smoking cessation is the best outcome for
smokers, but the powerful addictive effects of nicotine
and the ritualistic behavior of smoking create a huge
obstacle. FElectronic cigarettes are devices that can
vaporize a nicotine solution combined with liquid
flavors and as marketed to help smoking cessation that
require further investigation for advers effects (Nelluri
etal.,2016). But their benefits in smoking cessation still
have not been proven by adequate scientific evidence,
also, they uphold nicotine addiction and may increase
the risk of starting conventional cigarette. Electronic
cigarettes have sympathomimetic cardiovascular
effects related to nicotine exposure, also contain other
chemicals that require further investigation for advers
effects (Farsalinos and Polosa, 2014; Nelluri et al.,
2016).

Smoking cessation treatment and cardiovascular
effects

Smoking cessation must be recommended to all smokers
regardless of period and amount of smoking, age, and
existence of diseases (Rigotti and Clair, 2013). Quitting
smoking before the age of 40 years may reduce deaths
associated with smoking by 90% (Jha et al.,2013).Ina
survey conducted in USA, 70% of adult smokers stated
that they wanted to quit smoking and more than half of
these individuals reported trying to quit; however, only
6% of them were successful (Jamal et al., 2012). The
major hindrance for smoking cessation is related to the
addictive effect of nicotine. Cardiovascular symptoms
may also be clinically apparent as well as irritability,
anger, restlessness, anxiety, depressed mood, difficulty
concentrating, insomnia, and increased hunger as
nicotine withdrawal symptoms (Rigotti and Clair,
2013). Pharmacological treatments and psychosocial
treatments are used for smoking cessation treatment.

NRT (nicotine replacement therapy) such as patch,
gum, and spray as well as varenicline and bupropion
are the main pharmacological agents used for smoking
cessation (Rigotti and Clair, 2013).

Nicotine replacement therapy (NRT) reduces
nicotine withdrawal symptoms. Different results
have been obtained with its use in patients with
cardiovascular diseases. Nicotine patches are reported
to be not as thrombogenic as cigarettes and they also
do not contain CO (Rigotti and Clair, 2013). They
are reported to be safely used in patients with stable
cardiovascular disease, and may also be used by taking
into consideration the benefit/risk ratio in patients who
experienced myocardial infarction, unstable angina or
and ventricular arrhythmia in the last 2 weeks (Rigotti
and Clair, 2013).

Varenicline is the partial agonist of the alpha4-beta2
nicotine receptor. While it reduces nicotine withdrawal
symptoms by binding nicotine receptors, it also blocks
nicotine from binding to receptors again. It is reported
to be safely used in patients with cardiovascular disease
(Rigotti and Clair, 2013).

Bupropion is an atypical antidepressant which
exerts its effects by increasing the levels of dopamine
and norepinephrine. It is reported to be safely used
in stable CVD. Bupropion is metabolized with the
cytochrome P450 2B6 enzyme; and caution should be
exercised with this agent as it may result in increased
drug levels when used with medications metabolized
through the same pathway, especially clopidogrel
(Rigotti and Clair, 2013).

Conclusions and recommendations: Cardiologist’s
role

Smoking is involved in the development and
progression of cardiovascular diseases through various
pathophysiological mechanisms and is also the leading
preventable risk factor. Cigarettes are addictive and
have serious effects on individual and public economy
due to treatment of resulting diseases, smoking
costs, early deaths as well as the costs of behavioral
and pharmacological treatments used for smoking
cessation. Cardiovascular effects may be reversed by
preventing cigarette use, and by smoking cessation
among smokers. Cardiologists, who encounter the
clinical consequences of smoking, must have a leading
role in informing patients about the harms of smoking
at every stage including medical and pharmacological
support for smoking cessation. Starting the fight
against smoking, which seriously threatens public
health, seems to be the most appropriate start regarding
fight for the prevention and control of cardiovascular
diseases.
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This study was conducted to determine the smoking situation of pregnant wom-
en in Elazig. Pregnant women registered at 173 family medicine centers in
all the districts of Elazig comprise this descriptive research. 12.3% (n=77) of
pregnant women had smoked regularly before pregnancy, 84.6% (n=531) of
them stated that they never smoked and, 3.2%(n=20) had quit smoking before
pregnancy. 87.7% (n=551) of pregnant women stated that they did not smoke at
all during pregnancy, 4.2% (n=26) continued smoking during pregnancy, 6.7%
(n=42) quit smoking as soon as they learned of their pregnancy, and 1.4% (n=9)
smoking for a while and then quit smoking during pregnancy. 72.5% (n=37) of
pregnant women who quit smoking, did so by themselves without any advice,
21.6% (n=11) by nurse advice and 5.9% (n=3) by doctor advice. 35.0% of preg-
nant women stated that they were exposed to second-hand smoking during preg-
nancy. The rate of smoking during pregnancy increased with decreasing income
(p<0.05). The rate of smoking in pregnant women is low. The rate of pregnant
women taking advice from health personnel about smoking cessation is low.
The risk of smoking during pregnancy should be dwelt on by health personnel
and relevant education should be given to pregnant women.

© 2017 OMU

1. Introduction

subject to detrimental substances originating from the

It was reported that the smoking rate among men is
373% and women is 10.7% in our country (Turkish
Statistical Institute Health Survey, 2013). In our
country, 110.000 people die due to tobacco related
diseases each year (Doganay et al., 2012). Tobacco is
the most common addictive substance. Unlike other
addictive substances, cigarette smoke may affect
other living things in the environment. There are toxic
substances in cigarette smoke that threaten the health
of individuals who occupy the same environment with
the smoker such as polycyclic aromatic hydrocarbons,
aromatic amines, nitrosamines, heavy metals, pesticide
residues, and radioactive elements. The fetus being

mother using tobacco by means of the placenta is a
special example of this threat (Toyran, 2005).
Smoking is a very common addiction in society. 90%
of smokers start smoking before the age of 20 and while
the number of male smokers is declining the number of
female smokers is increasing (Ozmen, 2004). Smoking
during pregnancy is a very serious health problem in
our country and in many other countries as well. In a
study into smoking during pregnancy in the USA in
2002, 11.4% of pregnant women were determined to
smoke. Smoking during pregnancy requires several
measures due to both preventing the growth of
healthier generations and leading to maternal and infant
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problems (Ozmen, 2003; Marakoglu and Sezer, 2003;
Dawn and Nan, 2005)

There are many studies about increasing the amount
of daily tobacco use during pregnancy being in direct
proportion to increases in the delivery of low birth
weight infants, preterm delivery and risk of abortion
(Cook and Strachan, 1999; Agrawai, 2010). Yeltekin
et al. (2005) declared that exposure to cigarette smoke
during pregnancy had an adverse effect on birth weight.
This study was conducted to determine the smoking
situation of pregnant women in Elazig.

2. Material and methods

2.1. Design

This cross-sectional survey study was done between
March and April 2015. The research population
included pregnant women registered at 173 family
medicine centres in all the districts of Elazig who had
routine check-ups between the dates determined for
the conduct of this research. The survey was offered
to 692 pregnant women but it was only administered
to 628 since participation was voluntary. The response
rate was 90.7%. The surveys were administered in
face-to-face interviews by trained pollsters. The
survey included questions about socio demographic
information and the pregnant women’s opinions
about childbearing and childbirth methods as well as
smoking. The comprehensibility of the questionnaire
was verified by a pilot test with 15 pregnant women
who were not included in the research and was revised
accordingly.

2.2. Statistical analysis

The data obtained from the research were recorded
to SPSS package program and checked for errors.
Tables and statistical analyses were analysed using
this program. The statistical analysis used percentages,
means and chi-square tests depending on the quality of
the variables. Means include their standard deviations
and p<0.05 was used as the threshold of significance.

2.3. Ethics
The T.C. Public Health Institution had approved ethical
permission for this study.

3. Results

The mean age of pregnant participants was 28.82+5 .43
(min=17, max=45) years, the mean marriage age of
participants was 22.29+0.165 (min=14, max=39) years
and average parity was 1.11+1.08 (min=0, max=6)
delivery. 55.6% of pregnant women had elementary
education, 91.1% were housewives, 67.2% had 1500
TL or lower income, and 76.8% resided in a city centre.
The feature of the socio demographic characteristics of
the participants are presented at Table 1. The smoking
status or exposure to smoke of the particiipants before

and after their pregnancy is presented at Table 2. 72.5%
(n=37) of pregnant women who quit smoking, did
so by themselves without any advice, 21.6% (n=11)
by nurse advice and 5.9% (n=3) by doctor advice.
When smoking cessation reasons were examined,
96.0% (n=603) of pregnant women replied “I thought
smoking would be harmful for my baby”, 0.4% (n=25)
“because of nausea and vomiting”. Moreover, 80.4%
(n=505) of pregnant women who quit smoking during
pregnancy didn’t intend to resume smoking, 19.6%
(n=123) intended to resume smoking after pregnancy.
The comparison of the socio demographic and obstetric
features of the smoker and non-smoker participants are
presented at Table 3. The mean number of cigarettes
smoked daily by pregnant women who smoked during
pregnancy was 6.58+5.16 (min=1, max=20) pcs.
When educational background was examined, while
the proportion of smoking among illiterate pregnant
women was 2.3% (n=1), this proportion was 4.3%
(n=25) among pregnant women who had a primary-
school degree or above (p>0.05). The rate of smoking
during pregnancy increased with decreasing income
(p<0.05). Moreover, when the smoking rates were
compared in accordance with age, while the proportion
of smoking during pregnancy was 5.6% (n=11) among
those 25 younger, this proportion was 3.5% (n=15)

Table 1. Features of the socio demographic characteristics

of the pregnant women

Socio demographic characteristics n %o
Age of pregnant women
17-26 233 37.1
27-31 341 543
37 and over 54 8.6
Educational levels of pregnant women’s
Illiterate 44 70
Primary school graduate 349 55.6
High school and above 235 374

The educational levels of pregnant women’s husbands
Illiterate 11 1.8

Primary school graduate 266 424

High school and above 351 559
Pregnant women’s jobs*

Housewife 536 91.1

State official 73 11.6

Self-employed 19 30
Income levels of pregnant women**

1500 TL and lower 422 67.2

1501-3000 TL 131 209

3001 TL and higher 75 11.9
Marriage age

18> 121 19.2

19-34 499 79.5

35=< 8 1.3

* Tailors and hairdressers are considered to be self-employed
#% | $=2.8 TL (Turkish Lira)
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Table 2. The features of smoking status and exposure to

smoke of the participants

Smoking status
Smoking before pregnancy

Smoked daily 77 12.3

Quit before pregnancy 20 32

Never smoked 531 84.6
Smoking during pregnancy

Smoked during pregnancy 26 4.1

Quit during pregnancy 42 6.7

Kept up smoking for a while and then
quit smoking during pregnancy

Never smoked 551 87.1
Status of intending to resume smoking after pregnancy*

9 14

Smoked during pregnancy and

intended to keep up smoking 29 o
pregflr;fél;ed to resume smoking after 0 6.7
Not intended to resume smoking after 9 14
pregnancy
Never smoked 551 87.7
Status of exposure to second-hand smoking
Exposed 220 35.0
Not exposed 408 65.0
Exposure to second-hand smoking through whom (n=220)
Husbands 194 309
Relatives 25 4.0
House guests 1 0.1

*Only pregnant women who quit smoking during pregnancy

among those aged 26 or older (p>0.05). 2.6% (n=5) of
pregnant women who experienced their first pregnancy
smoked during pregnancy, while 4.8% (n=21) of
pregnant women who experienced their second or more
pregnancies smoked during pregnancy (p>0.05). 4.2%
(n=26) of pregnant women who went for a check-up
regularly during pregnancy smoked during pregnancy,
while pregnant women who did not go for a check-up
did not smoke at all during their pregnancy (p>0.05).
All of the participants answered the harms of smoking
on health. Their answers was classified at Table 4.

4. Discussion

Overall 250 million women smoke tobacco all over
the world. Prevalence of smoking among women in
developed countries is 22% and 9% in developing
countries. Evidence indicates that women find it harder
to quit smoking than men. Tobacco companies target
women (Mackay and Ericsen, 2002; Mackay and
Amos, 2003). 12.3% of pregnant women who attended
our study were determined to smoke regularly before
pregnancy. In the Global Adult Tobacco Survey that was
conducted in our country in 2012, it was determined
that smoking prevalence among women was 13.1%
(Turkish Statistical Institute, 2014). In a report
prepared by WHO in (2014) the proportion of women

aged 15 and over who smoked regularly every day was
13%.The Turkish Statistical Institute stated that the
proportion of every day smoking among women aged
15 and over was 10.7% (Turkish Statistical Institute
Health Survey, 2013). These results correspond with
our study. The prevalence of smoking among pregnant
women was 4.1% in our study. The prevalence of
smoking among pregnant women was 3.0% in a similar
study conducted in Afyonkarahisar, 6.2% in Edirne
and 3.0% in Erzurum (Semiz et al., 2006; Kiligarslan,
2008; Tagkiran, 2009). Of pregnant women was found
that the rate of smoking cessation by physician or
nurse advice and assistance was low. In the study of
Marakoglu and Sezer (2003), they stated that the rate of
smoking cessation through the advice and assistance of
nurses or doctors was low among pregnant smokers. In
a study conducted in Istanbul in 2013 it was determined
that the rate of smoking cessation by physician or nurse
advice and assistance was low (Aydin and Ergul, 2015).
This case shows us that routine check-ups of pregnant
women had not been done regularly and properly or
decent questioning and enlightenment about smoking
tobacco were not conducted during routine check-ups.
In our study, 96.0% of pregnant women stated that
they had quit smoking with the thought that smoking
would be harmful to the baby and 0.4% of pregnant
women stated that they quit smoking because of nausea
and vomiting. Another study determined that 70.4% of
pregnant women quit smoking with the thought that
smoking would be harmful to the baby, 22.2% quit
because of nausea and aversion and 7.4% quit because
of both reasons (Marakoglu and Duygu, 2007). A study
performed by Kocak et al. (2015) determined that the
rate of pregnant women who quit smoking with the
thought that smoking would be harmful to the baby
was 77.6%, and the rate of pregnant women who quit
smoking both with the thought that smoking would be
harmful to the baby and because of nausea was 8.7%.
Both of these studies mentioned above correspond with
our study in terms of the high rate of quitting smoking
with the thought that smoking would be harmful to
the baby. The proportion of exposure to second-hand
smoke among pregnant women who attended the study
was 35.0%. In the study of Demirkaya, it was proved
that 26.0% of pregnant women were passive smokers
in 2004 (Ozmen, 2004). In the study conducted in
Brazil the proportion of passive smoking during
pregnancy was determined as 35.9% by Nakamura et
al. (2004). These findings are similar to ours. There are
many factors that affect the growth and development
of the fetus, and among these smoking and exposure
to second-hand smoke are crucial in terms of their
prevalence and avoidability (Di Franza and Lew, 1995;
Andres and Day, 2000). There are numerous studies
stating that pregnancy complications increase with
smoking tobacco. These complications can be sorted
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Table 3. Smoking status during pregnancy according to sociodemographic characteristics

Smoker Non-smoker Total Test
Smoking status during pregnancy n % n Y% n %o
Age
25> 11 5.6 184 94 .4 195 31.1 ¥2=1.60
26 and over 15 35 418 96.5 433 68.9 p=0.205
Place of residence
City center 20 4.1 462 955 482 76.8 ¥2=0.01
Rural region 6 4.1 140 955 146 232 p=0.983
Education status
Illiterate 1 23 43 97.7 44 7.1 ¥?>=041
Primary education and above 25 43 559 95.7 584 929 p=0.812
Income groups
1500 TL and below 24 5.7 398 943 422 672 %?>=8.03
1501-3000 TL 2 1.5 129 98.5 131 20.9 p=0.018
3001 TL and above 0 0.0 75 100 75 119
Profession
Housewife 22 4.1 515 95.9 537 85.5 2=0.01
Employed 4 44 87 95.6 91 14.5 p=0.895
Number of pregnancy
1 5 2.6 186 974 191 304 ¥%2=1.60
2 and above 21 4.8 416 952 437 69.6 p=0.206
Status of abortion
Yes 5 3.7 129 96.3 134 213 ¥2=0.07
No 21 43 473 95.7 494 78.7 p=0.789
Status of going to regular check-up
Yes 26 42 591 95.8 617 98.2 ¥2=0.48
No 0 0 11 100 11 1.8 p=0.522
Stillbirth in previous pregnancies
Yes 2 8.0 23 92.0 25 4.0 ¥x2=0.97
No 24 40 579 96.0 603 96.0 p=0.323
Paying attention to sleeping pattern
Yes 11 2.6 407 974 418 66.6 ¥?>=7.16
No 15 7.1 195 02.9 210 334 p=0.007

as increased risk of abortion, prenatal growth failure,
premature rupture of membranes, premature birth,
stillbirth, placenta previa and decollement placenta
(Olsen, 1992; Ananth et al., 1996; Mathews, 2004). In
addition to this, there are studies indicating that infants
whose mothers were exposed to environmental tobacco
smoke, although they did not smoke themselves,
have similar symptoms to infants whose mothers
smoked tobacco (Olsen, 1992; Goel et al., 2004).
Side-stream smoke that is inhaled from second-
hand smokers contains all the same carcinogens that
smokers inhale directly and because it is not filtered it
contains one hundred times the amount of carcinogens
of main-stream smoke. Consequently, although they
do not smoke, pregnant women who are exposed to
environmental tobacco smoke and their infants are
affected by tobacco in the same way as pregnant women
who smoke tobacco and their infants (Windham et al.,
2000; Hofhuis et al., 2002).

When some traits of pregnant women were
compared according to smoking status, there was no

significant correlation between smoking status and age,
place of residence, education level, or working status.
There was a significant difference between smoking
status and income levels, and sleeping patterns.
Smoking rate increased with increasing education
level but correlation between them was not statistically
significant. In a study conducted in Sivas, the smoking
rate was found to be highly statistically significant
in pregnant women who had high education levels
(Marakoglu and Sezer, 2003). When income and rate
of smoking in pregnancy were compared, smoking
rate was found to be highly statistically significant in
pregnant women who had lower income. There are
studies that correspond with our study and indicate that
smoking rate increases with decreasing income level in
the literature (Lantz et al., 1998; Karatay and Kubilay,
2004).

Consequently, it was determined that there were
mothers who had smoked before pregnancy and also
smoked and had been exposed to second-hand smoking
during pregnancy, who had some knowledge about the
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pregnancy and they were unable to get proper support

Table 4. Answers to the question “what is the harm of

smoking on health?” or advice from doctors or nurses for smoking cessation.
n % It is obvious that not to start smoking is the most
Lung problems 274 437 efficient method. The gestation period is an important
Mental and growth deficiency 27 43 opportunity for women who are addicted to smoking
Low birth weight infant 24 38 to quit. Thus, in-service training programs should be
Tieriee daiien 15 23 prepared for health personnel, and more importance
Harmful formother 12 19 must be placed on relaying information during routine
Treatment of premature birth 18 28 check-ups about the subject and being supportive about
smoking cessation to increase the rate of smoking
harmful effects of smoking on the health of both the cessation of addictive pregnant women. It should not
baby and mother and in spite of this knowledge smoking be forgotten that such efforts will reduce perinatal
was kept up during pregnancy. It was also determined mortality and morbidity and contribute to the creation
that there were pregnant women who quit smoking of healthier society in both physical and psychological
during pregnancy but intended to resume smoking after terms.
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The aim of this study was to describe the sociodemographic characteristics and
evaluate effects of attitudes and knowledge about smoking on the effectiveness
of smoking cessation in patients attending to Konak Smoking Cessation Outpa-
tient Clinic (SCOC). In this retrospective study, files of patients that admitted
to Izmir Konak SCOC between 2009 and 2010 were investigated. Patient files
consisted of; i) the “Patient Evaluation Form” ii) the Fagerstrom Test, iii) the
Hospital Anxiety and Depression Scale (HADS). A patient who didn’t smoke
for a year was accepted as cessation and other cases were accepted as recur-
rences. Chi-square, Mann-Whitney, and Student’s t-test were used for statistical
analyses. 1.508 patient files were examined. 50.0% of the patients were female,
mean age was 42.37+12.17, dependency score was high/very high in 52.9%
of the cases. The “cessation” rate was 38.7% for the whole group. Cessation
rate of the 15-19 age group was lower compared to other age groups (p<0.05).
Cessation rate was lower among singles compared to married or divorced/wid-
ows (p<0.05). The cessation rate of students was lower compared to working
and non-working patients (p<0.05). The average age of starting smoking was
16.87+4.86. The risk of recurrence was higher in the presence of other people
smoking at home or at work (RR: 1.4, p<0.001). Increase in the Fagerstrom de-
pendency anxiety and depression scores were observed in the case of recurrence
(p<0.001). The cessation rates to quit smoking were lower, the younger the age
the patient started smoking (p<0.05). Cessation rates of patients attending to
Konak SCOC after one year follow ups are high. Interventions to increase the
application rates of young people and the promotion of integrated health activi-
ties for adolescents will increase the efforts toward the tobacco epidemic.

© 2017 OMU

1. Introduction

Organization (WHO), 2008). In 2014, around 5 million

Tobacco use is a risk factor for the six leading causes
of death in the world; coronary heart diseases (CHD),
cerebral vascular diseases, lower respiratory tract
infections, chronic obstructive pulmonary disease,
tuberculosis, and tracheal-bronchial-lung cancer.
Worldwide, tobacco use is responsible for 12% of all
deaths in people 20 years and older (World Health

adults died due to tobacco use. This means one death
in every six seconds. Among all deaths, the two WHO
regions with the highest tobacco usage rates are America
(16%) and Europe (16%). In all WHO regions, deaths
due to tobacco usage are higher in man according to
women (WHO, 2012).

Tobacco use is quite common in Turkey. In Turkey,
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approximately two out of five men and one out of
five women are smokers (Bilir, 2009). According to
the “Turkey Chronic Respiratory Diseases (Asthma-
COPD) Prevention and Control Program Action Plan
(2009-2013)” one of the strategies under the title “To
prevent the development of chronic airway disease,
reduce morbidity and mortality” is to reduce tobacco
use (Ministry of Health of Turkey, 2009). In the
Strategic Plan (2013-2017) of the Ministry of Health
of the Turkish Government, the current situation and
tobacco control targets are stated as follows: Rate of
tobacco use among adults (15 years and older) was
37.3% for male population in 2012. The target is to
reduce tobacco use of men to 30% by 2017 and to 22%
by 2023. The same rate for women was 10%.7 in 2011.
The target is to reduce tobacco use among women to
10% by 2017 and to 8% by 2023 (Ministry of Health of
Turkey, 2012).

All the activities of this legislation and practices
are reflected in the survey results. When results of the
Global Adult Tobacco Survey held in 2008 conducted
by the Turkey Statistical Institute (TUIK) are compared
to results of 2006, a decrease from 33.4% to 31.3% is
observed in general population. About 7% of smokers
quit smoking and tendency to quit tobacco use is more
common among young people (TUIK, 2008).

The most important achievement in the fight against
smoking is to prevent people start smoking (primary
prevention). However, when current smoking rates are
put into consideration, cessation policies also come
to the fore. Therefore, Smoking Cessation Outpatient
Clinics (SCOC) were established in Turkey in order
to support the cessation of the smoking habit. In 2012
the number of these clinics was 413 and served to
498.294 people between January 2011 and March 2012
(Ministry of Health of Turkey 2012b).

In our study, the aim was to describe the
sociodemographic characteristics and evaluate effects
of attitudes and knowledge about smoking on the
effectiveness of smoking cessation in patients attending
to Konak SCOC.

2. Matherial and methods

2.1. Design of the study

In this retrospective study files of patients that admitted
to Izmir Konak SCOC between 2009 and 2010 were
reviewed. Treatments and follow-ups were conducted
by three certified doctors. In this study, sampling was
not used. All of the 1.508 patient files were examined.

2.2. Definition of study area

Konak SCOC is a health unit consisting of one education
room, two examination rooms and patient waiting area.
Patients attending the SCOC first are invited to join a
group meeting, consisting of groups between 10-20
people and are given information about the hazards of

smoking, and the system of the SCOC. Patients who
decide to “quit” are given individual appointments.
Follow ups are planned according to the patient.
Patients who don’t visit the clinic regularly are called
by phone after three months, six months and one year
and are asked about their status. Cessation treatment is
given by doctors, certified for “tobacco treatment and
training”. This certificate is approved by the Ministry
of Health. Medical and behavioral therapy are used
for all patients. Patients are expected to continue the
follow ups for at least one year. CO measurements were
conducted at the beginning of the treatment and once or
twice at some follow ups, in order to show the patients
their “success” and ensure motivation.

2.3. Tools

Patient files consisted of; i) the “Patient Evaluation
Form” containing questions about demographic
characteristics, smoking attitudes and behaviors,
ii) the Fagerstrom Test, used for detecting the level
of dependency, and iii) the Hospital Anxiety and
Depression Scale (HADS). Fagerstrom Test for
Nicotine Dependence has been developed to determine
the level of physical dependence on nicotine. This test
consists of six simple questions. Each question has
2-4 answers (yes/no, multiple choice). Each answer
is scored between O and 3, and the total score of the
test varies from O to 10. While 0-3 points show a low
degree of addiction, 4-6 points stand for intermediate,
and 7-10 points stand for a high degree of nicotine
addiction (Fagerstrom et al., 1990).

The HADS has been developed by Zigmond and
Snaith in 1983 to determine the risk and measure the
level and change of anxiety and depression in patients.
The Turkish validity and reliability study for this scale
was conducted by Aydemir et al. (1997). This test does
not intend to diagnose patients physically ill or patients
attending to primary health care units, but to determine
risk groups for anxiety and depression as soon as
possible. The test consists of 14 questions. While seven
questions assess anxiety, the other seven questions aim
to assess depression. Questions about anxiety are given
with even numbers and questions about depression are
given odd numbers. Responses are collected using a
Likert scale, scored between 0-3. Scoring of each item
in this scale is different. Questions 1, 3,5, 6, 8, 10, 11
and 13 gradually decrease in power and scoring is from
3 towards 0 (3, 2, 1, 0). On the other hand items 2, 4,
7,9, 12 and 14 are scored from O towards 3. For the
anxiety subscale, scores of questions numbered 1, 3,
5,7,9, 11 and 13, and for the depression subscale 2,
4,6, 10, 12 and are collected. For both subscales, the
range of scores varies between 0 (lowest) through 21
(highest). The cut-off point of the Turkish version of
HADS is determined as 10 for the anxiety subscale and
as 7 for depression (Donmez et al., 2012).
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2 4. Definitions

Having not smoked for a year was considered as
“cessation” and continuing/re-starting smoking as
“recurrence”. Information about the ‘“cessation or
recurrence status” of patients was obtained by telephone
follow ups or by declaration of patients visiting the
SCOC after completing one year follow ups. Necessary
permits to carry out the study were taken from the
Public Health Directorate of Izmir.

2.5. Statistical analyses

SPSS 15.0 was used for statistical analyses. Descriptive
data is given by number, percentage and mean values
(with standard deviation and minimum-maximum) and
median values (with interquartile range [IQR]). Chi-
square, Mann-Whitney, and Student’s t-test were used
for bilateral comparisons.

2.6. Ethics

Approval for the study was granted by Izmir Public
Health Directorate and Konak Community Health
Center.

2.7. Limitations
In this study only the files of Konak SCOC were used.
Patient files were manually filled by the doctors and no
detailed electronic records were available. Therefore it
was not possible to group patients according to their
medical treatment time and type of medication.
Another limitation might be the group education
given at the beginning of the treatment. We must accept
that patients deciding to take an appointment after this
pre-education were probably more motivated and more
likely to “quit”.

3. Results

In this study 1.508 patient files were examined. %50.0
(n=754) of the patients were female, %67.7 (n=1.02)
were married, mean age was 42.37+12.17 (min=15,
max=80) and median age was 42 (IQR25=33, IQR75:
51). There was no statistically significant difference
between mean age of men (42.93+13.14) and women
(41.80+11.09) (t=1.808; p=0.07).

High school and/or higher educational attainment
rate was 61.0% (n=920) and the rate of patients actively
working in a job was 55.8% (n=841). 3.3% of these
applicants (n=50) were students.

Some socio-demographic characteristics of the
study group are presented in Table 1.

The dependence score was high/very high in 52.9%
(n=797) cases, medium in 14% (n=221) and low / very
low in 33.2% (n=500) of the cases.

The “cessation” rate was 38.7% (n=584) for the
whole group. There was no significant difference
between the cessation rates of men (%40.7,n=307) and
women (%36.7, n=277) (p>0.05).

Table 1. Sociodemographic characteristics of the study

group
Characteristics (N: 1.508) n (%)
Gender
Male 754 (50.0)
Female 754 (50.0)
Age (years)
15-19 34 (2.3)
20-29 199 (13.2)
30-39 391 (25.9)
40-49 463 (30.7)
50-59 292 (194)
60 and over 129 (8.6)
Marital status
Married 1021 (67.7)
Single 449 (29.8)
Widow/divorced 38 (2.5)
Educational level
Tlliterate 20 (1.3)
Literate 26 (1.7)
Primary school 356 (23.6)
Junior high school 186 (12.3)
High school 434 (28.8)
University 486 (32.2)
Working status
Employed 841 (55.8)
Unemployed 617 (40.9)
Student 50 (3.3)

There was a statistically significant difference
between cessation and recurrence among different age
groups; the cessation rate of the 15-19 age group was
found to be lower compared to other age groups (p
<0.05). We also found that the rate of quitting smoking
was lower among singles (never married before) when
compared to married or divorced/widows (p<0.05). The
risk of “recurrence” was significantly higher among
singles compared to married (RR=1.4; %95 CI=1.11-
1.78, p=0.005).

There was no correlation between cessation/
recurrence and educational level (p>0.05).

The cessation rate of students was lower compared
to working and non-working patients (p<0.05). Also the
risk for “recurrence” was higher in students compared
to the rest of the group (RR=2.8; %95CI=1.3-5.9, p=
0.006).

Distributions of cessation and recurrence status of
the study group according to some socio-demographic
features are presented in Table 2.

The average age of starting smoking in the study
group was 16.87+4.86 (min: 4 max: 48) and the median
age of starting smoking was 17 (IQR25=14, IQR75=
19). There were 12 cases who started smoking under
the age of seven, and five patients started smoking over
40 years of age.

Emulation (48.8%, n=736), curiosity (35.5%,
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Table 2. Distribution of cessation and recurrence of smok-

ing cessation according to some sociodemo-
graphic characteristics

Cessation Recurrence

(%) (%) X5 P
Gender
Male 307 (40.7) 447 (59.3)
2.515;0.113
Female 277 (36.7) 477 (63.3)
Age group (years)
15-19 6(17.6) 28 (82.4)
20-29 69 (34.7) 130 (65.3)
30-39 147 (37.6) 244 (62.4)
12.912;0.024
40-49 177 (38.2) 286 (61.8)
50-59 127 (43.5) 165 (56.5)
60 and over 58 (45.0) 71 (55.0)
Marital status
Married 413 (40.5) 608 (59.5)
Single 151 (33.6) 298 (664) 9.290;0.010

Divorced/widow 20 (52.6) 18 (47.4)
Educational level
Tlliterate 5(25.0) 15 (75.0)
Literate 14 (53.8) 12 (46.2)
132 (37.1) 224 (62.9)

107 (57.5)

Primary school

Lo 10.328; 0.066
Junior high school 79 (42.5)

High school 151 (34.8) 283 (65.2)
University 203 (41.8) 283 (58.2)
Working status
Employed 321 (38.2) 520 (61.8)
Unemployed 253 (41.0) 364 (59.0) 8.849;0.012
Student 10 (20.0) 40 (80.0)
Total 584 (38.7) 924 (61.3)

and stress/sadness (18.0%, n=271) were the main
reasons to begin smoking.

Fear of future illnesses (%67.3, n=1.015), the idea
of giving harm to others (%42.3, n=638) and economic
reasons (%35.6, n=537) on the other hand, were the
main reasons for wanting to quit smoking.

Having cancer him/herself or knowing a family
member having cancer, having a respiratory system
disease or any other systemic disease did not affect
cessation p>0.05 for each).

The risk of recurrence was higher in the presence
of other people smoking at home or at work (RR=
1.4, %95 CI=1.1-1.7, p<0.001). “Having tried to quit
before” had no impact on cessation (p>0.05).

The relation between smoking cessation cessation/
recurrence, Fagerstrom dependency score, anxiety and
depression scores and the age of starting smoking were
assessed.

Increase in the Fagerstrom dependency anxiety and
depression scores were observed in case of recurrence
p<0.001 for each). In addition, the cessation rates to
quit smoking were lower, the younger the age the
patient started smoking (p<0.05) (Table 3).

4. Discussion

In this study, smoking cessation cessation/recurrence
points were evaluated according to certain socio-
demographic characteristics. Gender and education
level had no effect on smoking cessation (p>0.05).
However, recurrence to quit smoking appears to be
higher in the 15-19 age group than other age groups.
In this study, being a student and being single has
also been identified as a risk of recurrence in smoking
cessation (p<0.05). It can be said that the “age” variable
reflects the status of being “unmarried” and being a
“student” since most of the younger participants were
students and singles.

Although no evidence was shown between the
age of starting smoking and cessation/recurrence on
quitting smoking in this study (p>0.05), low cessation
rates of smoking cessation among younger age groups
demonstrates the importance of interventions held to
prevent starting tobacco use at these ages. This study
was conducted on the records of the people, who
decided to quit smoking and admitted to SCOC. The
median age for starting smoking in this group was
17 and this is a late age to start smoking, considering
the general population of Turkey. By the Psychiatric
Association of Turkey, it is estimated that the age
of starting smoking is 10-11 years old. It should be
considered that this very young group don does not
think about quitting smoking and therefore don’t apply
to any healthcare provider. In a study by Arguder et al.
(2013) conducted in Ataturk Training and Research
Hospital, the median age of starting smoking among
patients who admitted the SCOC was reported 16
years which is similar to our study. In the study above,
gender, educational level, marital status and age of
starting smoking was similar in both groups (cessation/
recurrence). It must be considered that “cessation” was
defined as “three months for the cessation of smoking
cessation”, while in our study the criteria was “one
year”. However, results of our work were similar to
the results of Arguder and friends (2013). In a study by
Fidan et al. (2005) smoking cessation rate was lower
among patients who started smoking 15 years and
earlier which is compatible with our results.

In studies investigating the reasons for starting
smoking, main causes among college/university
students are found to be; distress/anxiety, friends,
psychological problems, stress, emotional space and
emulation (Picakciefe et al., 2007; Hassoy et al., 2011).
In a study among High School students, curiosity, peer
pressure, and stress have been reported as the most
common reasons for starting smoking (Golbasi et al.,
2011). In another study conducted in primary schools,
curiosity came to the fore as the main reason. In our
study, emulation, curiosity, and stress/sadness causes
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Table 3. Relationship between cessation/recurrence status and Fagerstrom dependency, anxiety and depression scores

Spearman correlation (r; p) Fagerstrom score

Anxiety score

Depression score Starting age of smoking

r=0.156

Cessation/recurrence p<0.01

r=0.118 1=0.108
p<0.01 p<0.01 p<0.05

r=- 0.058

have been identified as the main reasons for starting
smoking. We can say that results are consistent with
literature. Some publications outside of Turkey also
state similar results (Hamzacebi et al., 2008; Taheri et
al., 2014; Povlsen et al., 2016).

Fear of future illnesses, idea of giving harm to
others and economic reasons were the main reasons
for wanting to quit smoking in our study. Similarly in
Fidan’s study, fear of future illnesses, existing disease,
idea of giving harm to others, public pressure and
economic reasons were reasons why patients wanted to
quit smoking (Fidan et al., 2005).

The presence of other people smoking at home
or at work was another risk factor affecting cessation
negatively in our study. Fichtenberg and Glanz (2002)
reported that working in establishments that restrict
smoking, decreased frequency and daily cigarette
consumption. In a study with participants from Canada,
USA, Britain, and Australia, it was shown that no-
smoking family members increase the frequency of
attempts to quit smoking as well as the cessation of
smoking cessation (Borland et al., 2006). These results
are also similar to our study.

In a study conducted on 1.567 students at Kocaeli
University, it was reported that close to half the students
tried to quit smoking at least once, but could not be
cessationful (Boyaci et al., 2003). Mayda et al. (2007)
also reported in a study that among medical school
students in Duzce, three-quarters of the students tried
but could not succeed quit smoking. Literature results
indicate that attempts to quit smoking show recurrence
in the absence of professional support. In our study,
the impact of having tried to quit smoking earlier on
“cessation” was not observed. This result can count
as evidence that smoking cessation can be successful
on the “first attempt” if professional support can be
provided.

In our study, the withdrawal of the age of starting
smoking at an early age resulted to lead to a decrease
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Smoking and smoking cessation are presumed to have associations with
body weight and central adiposity. This study aims to investigate the
relationship between these factors in a large sample of the Iranian adult
population. We collected the data regarding smoking status, weight, height
and waist circumference (WC) from 5287 Iranian individuals aged 15-64
years who participated in the third national surveillance of risk factors of
non-communicable diseases (SURFNCD) in March 2007. The BMI and WC
values were investigated in smoker, ex-smoker and never-smoker groups using
univariate and multivariate analyses. In the univariate analysis, ex-smokers had
significantly higher rate of general obesity (p=0.002), central obesity (P<0.001),
mean BMI (p<0.001) and mean WC (p<0.001) compared to the current smoker
group. Although smokers had significantly lower rate of obesity (p=0.003)
and mean BMI (p<0.001) compared to non-smokers, they had significantly
higher WC (p=0.016). Interestingly, among female subjects, smokers had
higher rate of obesity (p=0.006) and BMI (p=0.006) than non-smokers, while
ex-smokers were not more obese than smokers. However, smoking status was
not independently associated with obesity or central obesity in the multivariate
regression analysis. Since smoking seems to be associated with higher risk of
central obesity, the misleading notion that smoking causes weight loss should
be avoided. Iranian women should be more cautious if they tend to stay slim by
the false belief that smoking induces weight loss.

© 2017 OMU

1. Introduction

to be 13 years lower than normal weight non-smokers

Smoking and obesity are important preventable risk
factors of non-communicable diseases in the world and
particularly, in Iran (Esteghamati et al.,2010; Meysamie
et al., 2010). Smoking and obesity can together
increase the risk of cerebrovascular, cardiovascular and
systemic atherosclerotic diseases (Honjo et al., 2010).
Life expectancy of overweight smokers is estimated

(Peeters et al., 2003). According to available body of
evidence, smoking is presumed to be associated with
central adiposity despite decreased weight (Barrett-
Connor and Khaw, 1989). Significant changes in
both waist circumference (WC) and waist-to-hip ratio
(WHR) along with lipid profile disturbances have been
seen among smokers (Caks and Kos, 2009; Meysamie
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Table 1. Prevalence of central obesity in different smoking strata divided by participant characteristics; Iran 2007

Central obesity -IR

Smoker Ex-smoker Nonsmoker P
S vs. ES 0.021
Male 38.8% (34.1%-43.8%) 50.6% (41.7%-59.4%) 36.1% (33.2%-39.1%) ES vs. NS 0.002
S vs. NS 0.335
Gender S vs. ES 0.199
Female 47.3% (32.2%-62.8%) 75.3% (41.9%-92.8%) 34.8% (32.5%-37.1%) ES vs. NS 0.038
S vs. NS 0.094
p 0.283 0.237 0.490
S vs. ES 0.367
Rural 31.7% (23.7-40.8) 38.6% (25.6-53.5) 29.8% (26.7-33.1) ES vs. NS 0.173
S vs. NS 0.660
Habitant S vs. ES 0.009
Urban 42.3% (37.0-47.9) 58.2% (47.7-68.1) 37.7% (35.5-40.0) ES vs. NS <0.001
S vs. NS 0.111
P 0.036 0.024 <0.001
S vs. ES 0.544
=<40 34.2% (28.5-40.3) 39.0% (24.2-56.0) 26.1% (24.0%-28.3%) ES vs. NS 0.061
S vs. NS 0.006
Age S vs. ES 0.027
>40 47.5% (40.4%-54.7%)  60.8% (51.6%-69.3%) 64.8% (62.1%-67.4%) ES vs. NS 0.405
S vs. NS <0.001
p 0.004 0016 <0.001
S vs. ES 0.116
Non Obese 31.7% (27.4%-36.2%)  39.5% (30.5%-49.2%) 23.8% (22.1%-25.6%) ES vs. NS <0.001
S vs. NS <0.001
Obesity S vs. ES <0.001
Obese 95.1% (88.3%-98.0%) 100.0% (---) 89.7% (86.9%-92.0%) ES vs. NS <0.001
S vs. NS 0.278
p <0.001 <0.001 <0.001
S vs. ES 0.009
Total 39.3% (34.7%-44.0%)  52.3% (43.7%-60.8%) 35.4% (33.6%-37.2%) ES vs. NS <0.001
S vs. NS 0.116

S: Smoker; ES: Es-smoker; NS: Non-smoker

et al., 2012). Not only smoking increases central fat
accumulation, but also is usually clustered with some
other risk factors like poor diet, alcohol consumption
and low physical activity (Chiolero et al., 2008),
which may lead to weight gain. On the other hand,
smoking can cause weight loss by increasing daily
energy expenditure by 10% (Hofstetter et al., 1986),
and reducing appetite (Chiolero et al., 2008). However,
contributing pathophysiologic factors in the association
between smoking and obesity are yet to be elucidated
(Chiolero et al., 2008). Additionally to quit smoking by
itself may affect metabolic processes in the human body.
Some explanations have been presented, for example
it has been shown that pancreatic (-cell secretion
increases in response to decreased fasting insulin
sensitivity shortly after smoking cessation (Stadler et
al., 2014). Also, decreased level of Neuropeptide-Y
(NPY) in smoking and its increase after cessation was
found to correlate with body weight, WC and BMI.
NPY plays a major role in energy homeostasis (Hussain
et al.,2012).

Although several researchers have addressed this
topic in our country, there is no national representative
data regarding the association between smoking

and obesity in Iran. Thus, we aimed to clarify this
association in the adult population of Iran.

2. Material and methods

The third national surveillance of risk factors of non-
communicable Diseases (SURFNCD) was conducted in
March 2007 and included 5.287 non-institutionalized
individuals aged 15-64 years. The survey was devised
in accordance with the STEPs guidelines of the WHO
(Esteghamati et al., 2009b). Study sample consisted of
clusters of 10 men and 10 women who lived in adjacent
residents which were randomly chosen according to
the postal codes. Verbal consents were obtained before
recording the data. Interviewers asked information
about tobacco use among other questions and measured
weight, height and WC of the participants in addition
to some other examinations. Weight and height were
measured using portable calibrated digital weighing
scale and portable inflexible measurement tapes. WC
was measured using constant-tension tape device,
halfway between the lowest border of the ribs (the mid
rib 12) and the upmost part of the hip (iliac crest) on
the midle axillary line, at the end of normal expiration
while the arms were extended and aligned with body.
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Table 2. Prevalence of central obesity in different smoking strata divided by participant characteristics; Iran 2007

Central obesity -IDF

Smoker Ex-smoker Nonsmoker p
S vs. ES <0.001
Male 25.6% (21.5%-302%)  42.2% (34.0%-50.9%) 26.0% (23.6%-28.6%) ES vs. NS <0.001
S vs. NS 0.869
Gender S vs.ES 0.376
Female 70.3% (55.0%-82.1%)  94.2% (66.7%-99.2%) 58.8% (56.3%-61.3%) ES vs. NS 0.213
S vs. NS 0.178
p <0.001 0.036 <0.001
S vs.ES 0.046
Rural 19.6% (13.1-28.3) 32.4% (20.8-46.7) 39.3% 36.0-42.6) ES vs. NS 0.278
S vs. NS <0.001
Habitant S vs.ES <0.001
Urban 31.5% (26.7-36.7) 51.6% (41.4-61.7) 47.0% (44.7-49.2) ES vs. NS 0.389
S vs.NS <0.001
p 0.007 0018 <0.001
S vs.ES 0.046
=<40 233% (18.4%-29.1%)  36.8% (23.1%-53.1%)  35.7% (33.5%-38.0%) ES vs. NS 0.875
S vs.NS <0.001
Age S vs. ES 0.005
>40 35.8% (29.6%-42.6%)  51.6% (42.4%-60.7%)  73.2% (70.8%-75.4%) ES vs. NS <0.001
S vs. NS <0.001
p 0.002 0.085 <0.001
S vs.ES 0.002
Obesity Non Obese 192% (15.8%-23.1%)  32.2% (23.9%-41.7%)  33.9% (32.0%-36.0%) ES vs. NS 0.699
S vs. NS <0.001
S vs.ES 0.775
Obese 91.8% (81.3%-96.6%) 96.2% (77.4%-99.5%) 95.2% (91.4%-97.3%) ES vs. NS 0.929
S vs. NS 0.486
p <0.001 0.008 <0.001
S vs.ES 0.009
Total 39.3% (34.7%-44.0%)  52.3% (43.7%-60.8%) 35.4% (33.6%-37.2%) ES vs. NS 0.001
S vs. NS 0.116

S: Smoker; ES: Es-smoker; NS: Non-smoker

2.1. Authropometric measurements

We defined the obesity status by Body Mass Index
(BMI), determined as weight (Kg)/height (m?). We
considered BMI level =30 kg/m? as obesity and BMI
level in the 25-30 kg/m?range as overweight. Central
obesity was defined with 3 different available criteria:
WC =90 cm for both genders according to optimal cut-
off for Iranian citizens (Esteghamati et al., 2009a); WC
=80 for women and WC =94 cm for men according to
the International Diabetes Federation (IDF) criteria
(Alberti et al., 2005); and WC =88 cm in females and
>102 cm in males according to National Cholesterol
Education Program-Third Adult Treatment Panel (ATP
IID) criteria (2001). Current cigarette smokers who had
smoked at least 7 cigarettes during the week before
recruitment were defined zas smokers. We defined Ex-
smokers as those who had not smoke for at least one
year. Nonsmokers were those who hadn’t smoked.

2.2. Statistical analysis

Statistical analysis was conducted by complex sample
survey analysis using SPSS statistical package (V20)
and STATA Portable (V12). Total prevalence rates were
presented with 95% confidence intervals (CI 95%). We
used two proportion and two mean comparison tests

based on complex sample survey analysis. Finally
adjusted Odds Ratios based on complex sample logistic
regression analysis were calculated via multivariate
analysis.

2.3. Ethics

This study has been ethically approved by Iranian
Ministry of Health, Treatment, and Medical Education
as a national study (SURFNCD-2007).

3. Results

The analysis included the data of 5227 adults for this
study excluding 60 participants without valid BMI
values from the original database. Out of all, 2631 were
male comprising 733 smokers, 166 Ex-smokers and
1795 nonsmokers; and 2596 were female comprising
52 smokers, 11 Ex-smokers and 2533 non-smokers.

The prevalence of central obesity in different
smoking strata with Iranian central obesity criteria in
Table 1, with IDF criteria in Table 2 and with ATP3
criteria in Table 3.

Based on ATP III criteria, the total prevalence
of abdominal obesity was 13.5%, 23.0% and 27.4%
among smokers, ex-smokers and nonsmokers,
respectively (p<0.001). According to the IDF criteria
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Table 3. Prevalence of central obesity in different smoking strata divided by participant characteristics; Iran 2007

Central obesity -ATP3

Smoker Ex-smoker Nonsmoker P
S vs. ES 0.024
Male 11.5% (8.5%-154%)  18.3% (12.7%-25.5%) 9.8% (8.4%-11.4%) ES vs. NS <0.001
S vs. NS 0.294
Gender S vs.ES 0.101
Female 47.3% (32.2%-62.8%)  86.1% (55.3%-96.9%) 40.7% (38.3%-43.2%) ES vs. NS 0.039
S vs.NS 0.390
P <0.001 <0.001 <0.001
S vs.ES 0.009
Habitant Rural 5.5% (3.3-8.9) 13.1% (6.2-25.4) 23.8% (20.9-27.0) ES vs. NS 0.020
S vs. NS <0.001
S vs. ES 0014
Urban 16.8% (12.8-21.7) 27.3% (19.2-37.1) 28.9% (27.0-30.8) ES vs. NS 0.711
S vs. NS <0.001
p <0.001 0.013 0.005
S vs. ES 0.031
Age =<40 9.0% (6.3%-12.8%) 18.0% (8.2%-35.0%)  19.5% (17.7%-21.4%) ES vs. NS 0.774
S vs. NS <0.001
S vs. ES 0.228
>40 20.7% (15.0%-27.9%) 26.2% (19.2%-34.5%) 52.2% (49.3%-55.2%) ES vs. NS <0.001
S vs.NS <0.001
P <0.001 0.210 <0.001
S vs. ES 0.024
Obesity Non Obese 5.5% (3.9%-7.6%) 10.2% (5.6%-17.6%)  15.3% (13.9%-16.9%) ES vs. NS 0.075
S vs. NS <0.001
S vs.ES 0.836
Obese 71.8% (57.8%-82.5%)  69.3% (49.9%-83.7%)  84.0% (80.2%-87.2%) ES vs.NS 0.074
S vs.NS 0.053
p <0.001 <0.001 <0.001
S vs.ES 0.003
Total 13.5% (10.5%-17.2%)  23.0% (16.7%-30.7%)  27.4% (25.8%-29.0%) ES vs. NS 0.208
S vs. NS 0.001
S: Smoker; ES: Es-smoker; NS: Non-smoker
a similar pattern was seen (28.1% in smokers vs. 44.7
in non-smokers, p<0.001). Abdominal obesity based
. .. 32.00 emale
on Iranian cut-offs was significantly more prevalent ‘.' '
among Ex-smokers (52.3%) than smokers (39.3%) and T " e
nonsmokers (35.4%), p<0.001. Female ex-smokers -
had significantly higher prevalence of central obesity il
compared to non-smokers (86.1% vs. 40.7%, p=0.039
based on ATP III criteria, 75.3% vs. 34.8%, p=0.038 =
based on Iranian cut-offs). However, this difference 3 28.00
despite seen was not significant between ex and current 3 T I
smokers. - |
Table 4 shows the prevalence of obesity according 26,00 T
to BMI definitions in different smoking strata. Ex- = ¥
smokers had the highest prevalence of obesity (22.0%), } - -
and smokers had the lowest (12.1%), (p=0.002). Obesity 24004 .

was also significantly (p<0.001) more prevalent among
Ex-smoker males than smoker and nonsmoker males.
Among female participants, Obesity was significantly
more prevalent (p=0.006) in smokers (38.8%) than
non-smokers (22.4%). The pattern of BMI in different
smoking strata is depicted in Fig. 1.

Information on the mean WC is provided in Table
5. Mean WC differed significantly (p<0.001) between
Ex-smokers (91.6; CI 95%=89.2-94.0) and smokers
(86.2; CI 95%=85-87.5). This amount was 84.6 (CI

T T T
Smoker Exsmoker Nonsmoker

Fig. 1. The pattern of body mass index in males and
females between different smoking strata

95% 84.0-85.1) for nonsmokers, with a significant
difference (P=0.016) from the mean for smokers. In
females, mean WC was significantly higher (p=0.021)
in smokers (89.9, CI 95%=85.3-94.5) than nonsmokers
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Table 4. Prevalence of obesity in different smoking strata divided by participant characteristics; Iran 2007

Obesity
Smoker Ex-smoker Nonsmoker
S vs. ES <0.001
Male 10.5% (7.7%-14.3%) 21.8% (15.5%-29.9%) 11.1% (9.3%-13.1%) ES vs. NS <0.001
S vs. NS 0.727
Gender S vs. ES 0.277
Female 38.8% (25.3%-54.4%)  25.1% (5.9%-64.1%)  22.4% (20.6%-24.3%) ES vs. NS 0.773
S vs. NS 0.006
p <0.001 0.737 <0.001
S vs. ES 0.025
Rural 7.6% (4.5%-12.7%) 16.2% (7.7%-31.1%) 14.0% (11.8%-16.6%) ES vs. NS 0.606
S vs. NS 0.004
Habitant S vs. ES 0.008
Urban 13.9% (10.2%-18.6%)  24.5% (16.8%-342%) 19.0% (17.4%-20.7%) ES vs. NS 0.136
S vs. NS 0.024
p 0.013 0.175 0.001
S vs. ES 0.015
=<40 10.3% (7.3%-14.5%) 21.0% (10.9%-36.5%) 12.9% (11.4%-14.6%) ES vs. NS 0.063
S vs. NS 0.155
Age S vs. ES 0.074
>40 14.9% (9.8%-22.0%) 22.7% (15.6%-31.9%) 32.2% (29.7%-34.8%) ES vs. NS 0.024
S vs. NS <0.001
p 0.108 0.790 <0.001
S vs. ES 0.002
Total 12.1% (9.2%-15.7%) 22.0% (15.8%-29.9%) 17.5% (16.2%-18.9%) ES vs. NS 0.133
S vs. NS 0.003
Overweight
Smoker Ex-smoker Nonsmoker p
S vs. ES 0.826
Male 31.8% (27.6%-36.4%)  32.8% (24.9%-41.7%) 31.4% (28.7%-34.3%) ES vs. NS 0.740
S vs. NS 0.875
Gender S vs. ES 0.263
Female 21.0% (11.6%-35.0%)  33.5% (11.9%-65.2%) 30.7% (28.6%-32.9%) ES vs. NS 0.798
S vs. NS 0.079
p 0.063 0.953 0.688
S vs. ES 0.989
Rural 25.7% (17.8%-35.7%)  25.8% (13.3%-44.1%) 26.0% (23.3%-28.9%) ES vs. NS 0.976
S vs. NS 0.944
Habitant S vs. ES 0.645
Urban 33.4% (28.9%-38.3%)  35.7% (26.9%-45.7%) 33.2% (31.1%-35.3%) ES vs. NS 0.582
S vs. NS 0.937
p 0.112 0.224 <0.001
S vs. ES 0.616
=<40 26.8% (21.5%-32.8%)  23.4% (11.7%-414%) 28.2% (26.1%-30.3%) ES vs. NS 0.456
S vs. NS 0.634
Age S vs. ES 0.955
40 38.4% (32.5%-44.6%)  38.7% (30.1%-48.0%) 40.2% (37.3%-43.1%) ES vs. NS 0743
S vs. NS 0.593
p 0.004 0.055 <0.001
S vs. ES 0.710
Total 31.2% (27.2%-35.6%)  32.8% (25.3%-413%) 31.0% (29.3%-32.8%) ES vs. NS 0.642
S vs. NS 0.928

S: Smoker; ES: Es-smoker; NS: Non-smoker

(84.2, CI 95%=83.5-84.9). Mean WC was 86.0 (CI
95% 84.7-87.3) for smoker males and 85.0 (CI 95%
84.3-85.8) for nonsmoker males, but 90.9 (CI 95%
88.6-93.3) for ex-smoker males, which is significantly
higher than smoker and non-smoker groups (p=0.001).

As presented in Table 6, mean BMI was also
calculated for all subgroups and yielded similar
significant differences. Ex-smokers had significantly

higher BMI than smokers (p=0.001), and smokers had
significantly lower BMI than non-smokers (p=0.001).
Smoker females had significantly higher BMI than non-
smokers females (p=0.006) and ex-smoker males had
significantly higher BMI than smoker males (p=0.001).

While in under 40 age group the mean BMI value
and prevalence of obesity are significantly higher
in ex-smokers than smokers (p=0.024 and 0.015
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Table 5. Mean Body mass index and waist circumference among study subjects

BMI
Smoker Ex-smoker Nonsmoker

S vs. ES 0.001
Male 24.3 (23.8-24.7) 26.1(25.1-27.2) 24.5(24.2-24.7) ES vs. NS 0.001
S vs. NS 0.523
Gender S vs.ES 0.854
Female 28.5 (26.0-30.9) 279 (24.6-31.3) 26 (25.7-26.2) ES vs. NS 0.308
S vs. NS 0.006

P <0.001 0.381 <0.001
S vs.ES 0.165
Rural 23.6 (22.8-24.3) 24.7(23.4-26.0) 244 (24.1-24.7) ES vs. NS 0.717
S vs. NS 0.050
Habitant S vs.ES 0.003
Urban 24.9 (24.3-25.5) 26.9 (25.6-28.2) 25.7 (25.5-25.9) ES vs. NS 0.051
S vs. NS 0.007

P 0.006 0.039 <0.001
26.1 24.5 S vs.ES 0.024
=<40 24 (23.5-24.6) (23.8-28.5) (24.2-24.7) ES vs. NS 0.076
S vs. NS 0.206
Age S vs. ES 0.146
>40 25.3 (24.6-26.0) 26.3 (25.5-27.1) 28.1(27.8-28.4) ES vs. NS 0.002
S vs. NS 0.001

P 0.011 0.859 <0.001
S vs. ES 0.038
Non Obese  23.3 (22.9-23.6) 24.2 (23.6-24.8) 23.5(23.4-23.7) ES vs. NS 0.120
S vs. NS 0.191
Obesity S vs. ES 0.847
Obese 334 (32.3-34.5) 33.6 (31.4-35.8) 33.7 (33.4-34.0) ES vs. NS 0.904
S vs. NS 0.544

P <0.001 <0.001 <0.001
S vs. ES 0.001
Total 24.5 (24.1-25.0) 26.3 (25.2-27.3) 253 (25.1-25.5) ES vs. NS 0.062
S vs. NS 0.001

Waist circumference
Smoker Ex-smoker Nonsmoker
S vs.ES 0.001
Male 86 (84.7-87.3) 90.9 (88.6-93.3) 85 (84.3-85.8) ES vs. NS <0.001
S vs. NS 0.203
Gender S vs. ES 0.051
Female 89.9 (85.3-94.5) 1009 (91.5-110.3) 84.2 (83.5-84.9) ES vs. NS 0.002
S vs. NS 0.021
P 0.111 0.033 0.107

S vs. ES 0.036
Rural 83.7 (81.6-85.8) 87.9 (84.7-91.1) 82.5(81.6-83.4) ES vs. NS 0.024
S vs. NS 0.342
Habitant S vs. ES 0.001
Urban 87.2 (85.8-88.7) 932 (90.2-96.2) A ERTEL) ES vs. NS <0.001
S vs. NS 0.027

P 0.008 0.030 <0.001
S vs.ES 0.095
=<40 84.7 (83.1-86.3) 88.8 84.1-93.5) 81.7 (81.0-82.3) ES vs. NS 0.005
S vs. NS 0.001
Age S vs. ES 0.011
>40 88.7 (86.8-90.6) 93.4(91.1-95.7) 93.8 (93.1-94.4) ES vs. NS 0.796
S vs. NS <0.001

P 0.002 0.078 <0.001
S vs.ES 0.010
Obesity Non Obese  83.8 (82.7-84.8) 87.1 (85.0-89.2) 81 (80.5-81.5) ES vs. NS <0.001
S vs. NS <0.001
S vs.ES 0.171
Obese 104.7 (102.5-106.8) 107.7 (103.3-112.2) 101.4 (100.5-102.3) ES vs. NS 0.006
S vs. NS 0.027

P <0.001 <0.001 <0.001
S vs. ES <0.001
Total 86.2 (85.0-87.5) 91.6 (89.2-94.0) 84.6 (84.0-85.1) ES vs. NS <0.001
S vs. NS 0.016

S: Smoker; ES: Es-smoker; NS: Non-smoker
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Table 6. Multivariate Logistic regression analysis for central obesity based on IDF criteria and Iranian cut-offs

Parameter IDF criteria IR criteria

p OR (CI95%) p OR (CI95%)
Age >40 vs. =<40 0.001 2.935(2.487-3.463) 0.003 3.13 (2.688-3.645)
Smoker vs. non-smoker 0.115 0.835 (0.638-1.094) 0.085 1.046 (0.814-1.344)
Ex-smoker vs. non-smoker 0.089 1.455 (0.941-2.250) 0.074 1.181 (0.729-1.914)
Female vs. male 0.002 7.379 (6.019-9.046) 001 0.554 (0.463-0.663)
Urban vs. rural 0.068 1.127 (0.927-1.370) 0.091 1.063 (0.891-1.269)
Normal vs. obese <0.001 0.009 (0.005-0.014) <0.001 0.003 (0.001-0.006)
Normal vs. overweight <0.001 0.058 (0.048-0.071) <0.001 0.068 (0.056-0.081)

respectively), these significant differences do not exist
in the over 40 age group. Also, the prevalence of obesity
and the mean BMI value is not significantly different
between smokers and non-smokers in the under 40 age
group.

Table 6 demonstrates results of a multivariate
logistic regression analysis of the relationship between
prevalence of central obesity and covariates. Table 7
demonstrates similar information about the prevalence
of obesity. Table 6 shows that the only independent
predictors of central obesity are age more than 40 years,
female sex and obesity. Table 7 shows that the only
independent predictors of obesity are urban residency,
female sex and central obesity.

Table 7. Multivariate Logistic regression analysis for general obe-

sity based on IDF criteria and Iranian cut-offs

Parameter P OR (CI95%)

Age >40 vs. =<40 0.075 1.124 (0.936-1.351)
Smoker vs. non-smoker 0.256 0.931 (0.686-1.263)
Ex-smoker vs. non-smoker 0.122 1.438 (0.877-2.358)
Female vs. male 0.001 3.425 (2.800-4.189)
Urban vs. rural 0.032 1.299 (1.057-1.597)

Central obese vs. normal <0.001 31.969 (24.494-41.725)

4. Discussion

In the present study, we found that average BMI and
WC values were higher among ex-smokers. Prevalence
of obesity and central obesity were also higher among
ex-smokers than smokers. The result is consistent with
previous studies reporting higher prevalence of obesity
and central obesity among ex-smokers and weight gain
after abstinence from smoking (Klesges et al., 1997,
Ferrara et al., 2001; Filozof et al., 2004; Janzon et
al., 2004; Sulander et al., 2007; Chiolero et al., 2008;
Matsushita et al., 2011; Aubin et al., 2012). Pisinger
and Jorgensen (2007) reported an almost 4 cm increase
in WC of ex-smokers compared to smokers, after one
year follow up, which is comparable with our findings
(Table 3).

Smokers had significantly higher WC than non-
smokers; 86.2 cm (CI 95%, 85-87.5) for smokers vs.
84.6 cm (CI 95%, 84.0-85.1) for non-smokers; while
the rate of obesity and the mean BMI value were
significantly lower in smokers. This finding indicates
that although smoking leads to weight loss, it is

associated with higher rates of central adiposity, which
is an even more prominent risk factor for cardiovascular
diseases (Mendelson et al., 2008; Dhaliwal and
Welborn, 2009). Therefore it is necessary to consider
smoking as a dual risk factor for cardiovascular disease,
and not to be misled by the weight loss it causes. Saarni
et al. (2009) reported the same results in their study of
4296 Finnish twins, concluding that smoking is a risk
factor for central obesity but not for general obesity.
Kim et al. (2012) also reported that although smokers
have lower mean BMI values than never smokers, they
tend to show more abdominal and visceral obesity. The
CT-measured visceral obesity of 4656 Korean men was
significantly higher in the smoker group in the study of
Lee et al. (2012). Yet some studies have failed to find
a positive relationship between smoking and central
obesity (Clair et al., 2011; de Oliveira Fontes Gasperin
etal., 2014).

When comparing the mean BMI and general obesity
estimates between smokers and nonsmokers, gender
played a discriminative role. Therefore, among men,
smoking was correlated with a lower risk of obesity
and lower BMI, whereas among females, smoking
was linked with higher risk of obesity and BMI. These
results are in agreement with with the results of Cooper
et al. (2003) and Saarni et al. (2009). Stice et al. (2015)
also reported that female smokers gained more weight
than non-smokers (2.9 Kg vs. 0.9 kg) after 2 years of
follow-up. This finding is partly because of riskier life
style among female smokers which is accompanied
by more alcohol consumption and lower physical
activity leading to weight gain (Rabaeus et al., 2013).
Considering the settings of our study design we could
not determine whether smoking by itself caused the
higher BMI levels or general obesity.

We also found that the mean BMI value and the
prevalence of obesity is significantly higher in under
40 ex-smokers compared to smokers; which is not
true about the over 40 age group. This indicates that
smoking cessation is more likely to cause weight
gain in younger smokers which make them the target
for national screening programs. These findings are
concordant with Locatelli et al. (2014), but opposed to
results of Kasteridis and Yen (2012).

Considering lower BMI and weight among smokers
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vs nonsmokers, the role of age should be mentioned,
as in under 40 population smoking was not associated
with less body weight. Mackay et al. (2013) reported
the same age-related pattern in their recent study. Since
losing weight is one of the main motivations of young
new smokers (Jang et al., 2012; Penzes et al., 2012;
Hong and Johnson, 2013), it is crucial to run educational
campaigns targeted at younger population in order to
inform them that smoking does not guarantee persistent
decreased weight.

As discussed, smoking cessation is associated
with higher BMI, weight, and central obesity. Thus,
in order to assure that beneficial effects of smoking
cessation are not attenuated by weight gain and
central obesity (Sulander et al., 2007; Inoue et al.,
2011; Travier et al., 2012; Komiyama et al., 2015)
and to omit the discouraging outlook of weight gain
on smokers dissuading them from quitting (Chiolero
et al., 2008; Bush et al., 2014; Veldheer et al., 2014;
Landrau-Cribbs et al., 2015) we strongly recommend
interventions to prevent weight gain and central obesity
be included in smoking cessation strategies. Another
important finding of our study is that, unlike men,
female ex-smokers have lower rate of obesity and BMI
value than female smokers. This indicates that smoking
cessation in females may not be followed by weight
gain. Therefore, female smokers who are discouraged
by the concept of gaining weight in case of quitting
should be informed that if they quit smoking they will
not face the fear of becoming more obese (John et al.,
2005).

As smoking is associated with weight gain and
central obesity among females, this fact negates the
common belief that smoking is a way to lose weight
or stay thin among lots of females (Honjo and Siegel,
2003; Penzes et al., 2012; White, 2012). On the other
hand, smoking and the correlated general and central
obesity are major predictors of cardiovascular and
metabolic disorders (Manson et al., 2000; Saarni et al.,
2009) and they subsequently decrease life expectancy
(Peeters et al., 2003).

Furthermore, smoking cessation is correlated with
weight gain and central obesity which in turn put ex-
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The aim was to evaluate the dependence level and relation condition by
examining the reasons to start smoking. Scanning the people in Family Health
Center, personal information, smoking conditions and reasons to start smoking
were asked to 359 smokers over 18 years of age using a questionnaire prepared.
Fagerstrom Test for Nicotine Dependence (FTND) was used to determine the
dependence level in smoking individuals. Then statistical analysis was made
using the acquired data. 269 people, 181 males (50.4%) and 178 females
(49.6%), were included in our study. While the package/year average of smokers
is 9.0+8 4 right now, FTND score average was found 6.9+1.7 points. According
to FTND, the ratio of low level, medium level and high level of dependents were
6.7%,40.4% and 52.9% in order. Reasons for starting to smoke were grouped
under 11 different answers. The cases stated the most common reason for
starting smoking as “imitating” (21.2%) and boredom/stress (13.6%) followed
this. There was a significant relation between the ages and reasons for starting
smoking among the participants in our study (F=4.067, p<0.001). A statistically
significant difference was not found in smoking dependence levels among FTND
scores and smoking package/year condition. No significant relation was found
between nicotine dependence level and reason to start smoking. “Imitation”
as the most common reason to start smoking. Thus applications increasing the
information level of individuals may decrease the smoking starting frequency
of individuals.

© 2017 OMU

1. Introduction

2008).

Tobacco which is the most important reason for
preventable causes of death kills nearly half of its
users. More than one billion of people on the world
which constitutes 1/4 of adult population, use tobacco
products and tobacco use causes the death of more
than 5 million people every year (Mathers and Loncar,
2006). On the other hand, tobacco use in developing
countries increases day by day due to the increase in
population and aggressive marketing efforts of tobacco
industry (Murray and Anthonisen, 1999; Atilgan et al.,

The increase in consumption and production of
cigarettes and other tobacco products in the whole
world causes a very severe burden on people and
national health system. Smoking is a serious addiction
and quitting smoking is an extremely difficult process.
While struggling against smoking, three strategies gain
importance. The first of these is the smoking cessation
of smokers, the second and third are preserving the
condition for those who quitted and never started
smoking. Yearly smoking cessation ratios even in
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the presence of pharmacological approach together
with professional help in smoking individuals are
rarely above 25% (Ozturk et al., 2015). The most
promising fact for future when these three strategies are
considered is unchanging of non-smokers’ condition.
Thus the precautions required for individuals not to
start smoking can be taken only by understanding
how smoking is started. So the reasons for starting
smoking were examined in individuals registered to a
family health center in our city were investigated in our
study for this reason. Also whether there was a relation
between the dependence degrees and smoking starting
reason was investigated in our study.

2. Material and method

This observational, cross-sectional and analytic study
was made on the population registered in Family Health
Center (FHC) between 28.03.2016 and 15.04.2016.369
current smokers who are over 18 years of age, registered
in FHC, have no psychiatric or other chronic diseases
known participated voluntarily in the study after taking
informed consent. No one rejected to participate in
the study. Some demographical characteristics (age,
gender, marital status, socioeconomic and education
level, etc), smoking information [Fagerstrom Test for
Nicotine Dependence (FNDT) and package/year] of
these people were questioned. After a questionnaire
was given to every individual to question their reasons
for starting to smoke. Then acquired information was
statistically analyzed.

2.1. Fagerstrom Test for Nicotine Dependence

This test is a questionnaire used to determine the
degree of smoking addiction commonly in the world.
It was developed by Karl O. Fagerstrom in order to
determine the level of physical smoking addiction and
contains six questions (Fagerstrom et al., 1996). The
patient can both be applied face to face and can be
filled individually. A score between 1 and 10 can be

taken from the questionnaire and the dependence level
is considered to increase as the amount of the score
taken increases. Those who take a score below 5 points
from the test are defined as low nicotine addicts, and
those who take 7 points and above are defined as severe
nicotine addicts. In the adaptation made for our country,
test and retest correlations were found 0.85 and 0.88 in
order (Fidanci et al., 2015). A standardization study is
available for the Turkish sampling (Uysal et al., 2004)
and this scale was applied only to smoking participants
(Senyiiz and Costur, 2010).

2.2. Statistical analyses

The acquired data were examined and evaluated
using SPSS 16.0 statistics program. Characteristics
of the study group were presented with definitive
type of analyses (number, percentage, average and
standard deviation). Data were evaluated using mutual
independent group comparisons Mann-Whitney-U
groups test and Pearson chi-square and Kruskall Wallis
test analysis methods. Statistical significance level ‘p’
value was accepted as those below 0.05.

2.3. Ethic board

Ethic board consent for this study was taken from
Turkish Republic of Health Clinical Studies Ethic
Board.

3. Results

3.1. Demographic features

The demographic and smoking features of the study
group are given in Table 1. 269 people, 181 males
(50.4%) and 178 females (49.6%), were included in
our study. The average age of the participants was
found 52.6+12.2 years. There was no significant
difference between the average ages of both genders.
In the classification according to the educational status
of the participants, 21 people (5.8%) stated that they
were literate, 32 (8.9%) were elementary school, 156

Table 1. The demographic and smoking features of the participants according to their gender
Male

Female

52.95+12.63

Not occupied 14 (7,7%)
Farmer 33 (18.2%)
Worker 29 (16.0%)
Retired 68 (37.6%)
State worker 35 (19.3%)
Student 2 (1.1%)

Age (years) (mean)

Occupation

Unschooled 10 (5.5%)
Elementary 15 (8.3%)
Secondary 49 (27.1%)
High school 94 (51.9%)
University 13 (7.2%)

Education level

52.34+11.83

Not occupied 15 (8.4%)
Farmer 16 (9.0%)
Worker 23 (12.9%)
Retired 49 (27.5%)
State worker 25 (14.0%)
Student 3 (1.7%)
Housewife 47 (26.4%)

Unschooled 11 (6.2%)

t=0.470, p=0.636

x?=1.345 p<0.05

FNBT scores (mean) 7.07x1.7
Package/year (mean) 8.57+8.1
Years of smoking (Mean) 9.5+8.6

Elementary 17 (9.6%) x’=2.307

Secondary 83 (46.6%) p<0.001

High school 62 (34.8%)

University 5 (2.8%)
6.74x1.7 t=1.804 p=0.072
9.6+8.6 t=1.157, p=0.248
10.46+9.3 t=1.008, p=0.314
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were (43.5%) high school and 18 (5.0%) were college
graduates. Most of the participants in the study were
married [64 (17.8%) were single and 295 (82.2%) were
married]. When occupational groups are considered,
49 people (13.6%) were workers, 52 (14.5%) were
government employees, 60 (16.7%) were freelancers, 5
(1.4%) were students, 47 (13.1%) were housewives and
117 (32.6%) were retired. 29 (8.1%) people stated that
they were not working.

3.2. Smoking characteristics

Average FTND scores of the cases participating in the
study were calculated as 6.90+1.740. There was no
difference between FTND test score averages of males
and females (t=1.804, p=0.072). Package/year value
of the participants was calculated as 9.08+8.4. There
was no difference between package/year averages of
males and females (t=1.157, p=0.248). No correlation
was detected between the ages and both total smoking
duration (r=0.053, p=0.314), package/years (r=0.029,
p=0.581) and FNTD scores of the cases participating
in the study (r=0.082, p=0.122) A strong correlation
was detected only between total smoking duration and
package/year of the patients (r=0.850, p<0.001)

3.3. Reasons for starting to smoke

Reasons for starting to smoke grouped according
to the answers given by the participants are given in
Table 2. According to this, no statistical difference was
found among the genders when reasons for starting to
smoke were considered (x?=9.903, p=0.272). When the
reasons for smoking and smoking durations, FNTD
scores (p=0.301) and package/year values (p=0.245)
of the cases participating in the study are compared,
no statistical relation was detected. But there was a
significant relation between the ages and reasons for
starting among the participants in our study (F=4.067,
p<0.001). According to this, average ages of the people
who stated that they were influenced by their friends
(44.7£1.5 years) and movies or television (48.3+1.6
years) were 12 years less in average than those who
were curious 56.9+1.2) or influenced by their families
(54.89+1.8).

4. Discussion

The period when smoking trials are most common is
between 16-19 years of age which is called adolescence.
All factors affecting the life of the adolescent
(physical, social and psycho-social factors) affect the
individual. Especially with the effect of environmental
circumstances, most adolescents are accepted as the
group under risk when dangerous behaviors and habits
are considered. It is quite common for the adolescents
who cannot cope with the problems they face to use
substances as a way to cope. Peer influence and
impulse control problem are among the reasons for use
and nearly 1/4 of smokers smoked their first cigarette
before they reached 10 years of age. Especially in
different studies abroad, the smoking trial frequency
among high school students was reported as 70.4%
and 78% (Warren et al., 2008). In studies made on
participants less than 18 years of age in different cities
of Turkey, the smoking frequency interval was found
to be larger (9.5%-41.2%) (Dogan and Ulukol, 2010).
Similar to other recent studies made in Turkey (Mayda
et al., 2007), when smoking starting age is considered,
it took place in late adolescence period (16-19 years of
age) in our study, too.

Adolescence is accepted as a period in which
people don’t hesitate from taking risks. Adolescents
think that risks which may take place in the future are
too far away and would never affect them. When they
don’t care about health problems which may take place
in their future lives, it is more common for them to start
this risky behavior. Smoking starting age was found
to be in adolescence in our study, too and the answer
given for the reason was “imitation” which supports
the studies available in literature (Akgiil and Kutluk,
2015).

It is known that smoking behavior generally starts
during the period up to the end of adolescence and
although more rarely, older individuals may also start
this behavior. Effective factors in starting to smoke
are accepted as socio-demographical factors, socio-
economical condition, personal characteristics, affect
of family and friends and reachability of tobacco
products (WHO, 2010; Aslan and Asut, 2015).

Table 2. Comparison of most common reasons to start smoking according to gender

Reasons Male Female Total

n (%) n (%) n (%)
I imitated smoking individuals 39 (21.5) 37 (20.8) 76 (21.2)
I started in order to reduce my discomfort or stress 31 (17.1) 18 (10.1) 49 (13.6)
I was influenced by my family 26 (14.4) 19 (10.7) 45 (12.5)
I was influenced by my friends and social environment 21 (11.6) 21 (11.8) 33 9.2)
I was influenced by the characters in movies or television 19 (10.5) 24 (13.5) 43 (12)
I started to prove that 1 grew up 17 94) 20 (11.2) 37 (10.3)
1 was curious 14 (7.7) 13 (7.3) 27 (7.5)
I started to influence opposite sex 12 (6.6) 25 (14.0) 37 (10.3)
Other 2 (1.1) 1 (6) 3 (0.8)
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In a study made by Mayda and friends (Mayda et al.,
2007) on the students of medical faculty, the reasons for
starting to smoke were stated as friend effect (54.4%),
imitation (28.0%), curiosity (28.8%) and loneliness
(20.6%) (Aslan and Asut, 2015). In our study, “friend
effect” was lower among the reasons (9.2%), imitation
was the first (21.2%) and the reason “I was influenced
by my family” (12.5%) was the second.

reasons, it shouldn’t be forgotten that personal and
environmental characteristics are also important in
addition to many reasons and its relation with nicotine
dependence level is not clear. It should be remembered
that the group which should be given highest importance
is adolescent age group and education, seminary and
similar activities should be increased to reach and
inform young individuals.

As a result, in addition to the effect of many
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The aim of this study was to investigate the levels of ExpCO and its effect
on giving decision to stop smoking in primary care. The study was held in
Tekkekoy Family Health Center. A total of 853 current smokers (391 in study
group and 462 in control group) included into the study. Both group of smokers
got first two steps of “5 A” method (Ask, Advice, Assist, Assess and Arrange)
for smoking cessation however the ExpCO levels were measured only in the
study group. CO levels in expiratory air were measured by the single breath
method using a calibrated carbon monoxide monitor and the time of the last
smoked cigarette (TLC) of the participants were examined. The mean ExpCO
level was 16.9+7.7 ppm in study group. The mean Fagerstrom Nicotine
Dependency Test (FNDT) score was 5.0+2.7 in both groups. The mean package/
year value in the both participants were 16.0+14.8 (min=1, max=100) and the
mean Fagerstrom Nicotine Dependence Test (FNDT) score was 5.0+2.7. The
mean ExpCO level was 15.7+8.7 ppm in study group. A significant positive
correlation was determined between FTND score and ExpCO. TLC values in
males were significantly lower than females (p<0.001) in both groups. In a
linear regression model it was seen that age, package/year value, FNTD scores
and TLC are independent risk factors for elevation of ExpCO values. 23 (5%)
smokers in the control group and 47 (12%) in the study group decided to quit
smoking (x’=15.412, p<0.001). This measurement might have an effect on
motivating smokers to quit smoking.

© 2017 OMU

1. Introduction

resources for health care (Pineros et al., 2016). The

According to World Health Organization (WHO),
smoking is the leading preventable cardiovascular risk
factor for mortality (WHO, 2008). Huge efforts are
spent to decrease the ratio of smokers in developed
countries after its negative effect on human health is
well understood. In the last two decade in spite of its
established detrimental effects, widespread use of
smoking is decreased at western countries. However
today tobacco industry aims to increase the smoking
rates in the developing countries which have limited

most recent descriptive overview by WHO estimates
that 29% of adults in Europe is smoking (Alwan,2011).

Most of the case many primary care physicians
prefer to use Fagerstrom Nicotine Dependence
Test Scale (FNDT) in their daily practice in order
to determine the dependency level of the smokers
(Fagerstrom et al., 1996). This test is self-administered,
and depends on smoker’s subjective claims. In dealing
with cessation therapies with smokers sometimes
it is a necessity to determine objectively the level
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of cigarette smoke that the smoker is exposed. This
is true in cases in order to control the claims of the
smoker or to identify other environmental risk factor
cessation and relapse. It is well known than there are
at least 3984 chemical substances can be identified in
cigarette smoke which the most ones can be identified
are nicotine, carbon monoxide (CO) and tar (Margolis
et al.,2016). For objective screen in order to determine
whether the individual is currently exposing to cigarette
smoke (active or passive) several tests including
detecting metabolites of nicotine (Cotinine) and tar in
blood or urine and being used widely in practice. The
disadvantages of these tests can be identified as they
may be invasive, expensive, requiring special kits and
time consuming. Because of this reasons evaluation of
CO levels (ExpCO) in expiratory air is becoming very
popular in smoking cessation clinics. Although CO
exposure by occupational and environmental pollution
the ExpCO levels may increase in normal individuals,
this measurement reflects the exposure of cigarette
smoke in term of smoking addiction and second hand
exposure (Ripoll et al., 2012; Lindson-Hawley et
al., 2016). The measurements one or two hours after
a cigarette gives the best results with a high rate of
reliability (Okutan, 2007). CO levels in expiratory air
(ExpCO) is an effective and easy and actual indication
of consumption and addiction (Middleton and Morice,
2000). Besides its reliability of reflecting the exposed
amount of cigarette smoke there are several advantages
of this method. First of all this technique is very cheap
and simple to perform which requires little technical
knowledge and skill. The other advantage of this
method is results taken immediately (Middleton and
Morice, 2000). Measuring ExpCO levels in primary
care units may have other advantages. While using 5 A
(Ask, Advise, Assist, Assess, Arrange) method for their
smoker population primary care physicians use several
feedback and motivation techniques on their patients
(Quinn et al., 2009). These interventions are based
on the hypothesis that one of the reasons why people
continue smoking, in spite of knowing the harmful
effects of tobacco, is that they underestimate the
personal risk of becoming ill because of it. In this sense,
the measurements in currents smokers interventions
will offer motivational feedback to promote awareness
of the risk (Weinberg et al., 1981). It has been suggested
that some smokers who manage to quit smoking are
more aware of the adverse effects of tobacco or to have
had their health seriously compromised (Mclure, 2001).
For this reason CO measurements may help primary
care physicians to motivate their smoker patients with
the damage of smoking to their health in the first hand.

Although there are many advantages in smoking
cessation there are limited data about the effects of
ExpoCO measurements in primary care in our country.
In our study we aimed to investigate the mean values of

ExpCO and its relation between several factors just like
the time of the last cigarette (TLC) and the addiction
levels of the smoking (FNDT) in participants. The
other aim of our study is to investigate the effect of the
ExpCO measurements on giving cessation decision on
the smokers in primary care.

2. Matherial and method

2.1. Study design

This is a randomized controlled study. The study is
held at the Tekkekoy Family Health Center between
Ist August to 1 September 2015. Before the study the
researcher (HP) at Tekkekoy Family Health Center was
trained about the principles and skills of using an ExpCO
device in a two hours clinical skills workshop. After his
training he practiced the device with performing it to at
least ten test subjects in supervision of their instructor
(BMY). The smokers who had applied to Tekkekoy in
the study period were included into the study. A total
of 853 participants included into the study. After their
informant constant were taken the smokers were divided
into two groups with a basic random pattern (First
smoker to the study group, second to the control etc.)
as the smokers who get just 5 “A” approach (control
group) while the other group get 5 “A” approach after
measuring their ExpCO measurements are performed.
The researcher gave advice the participants in the both
groups to stop smoking. He also gave information
about Smoking Cessation Clinic of Ondokuz Mayis
University Department of Family Practice and
referred the affirmative smokers. Overall there was
391 participants in the study group and 462 in control
group. The volunteered smoker participants who were
over 18 years, had been smoking until a year, with no
condition/disease effecting his/her cognitive abilities
(depression, stroke etc.), patients without lung diseases
(Tuberculosis, Chronic Obstructive Lung Disease
etc) were included into the study. The individuals
who may be exposed to CO with occupational risk
(Welders etc) were also omitted from the study (A total
of 25 individuals). FNDT was applied to determine
dependence level of the smokers with face-to-face
interviews to all of the participants. CO levels in
expiratory air were measured by the single breath
method using a calibrated carbon monoxide monitor
(PICO+ Smokerlyzer, Bedfont Scientific Ltd. UK).
The subjects were instructed to take a deep breath, hold
their breath, and exhale fully into the mouthpiece of the
detector. The time of the last smoked cigarette (TLC)
of the participants were examined in the study group.

2.2. Statistical analyses

The acquired data were examined and evaluated
using SPSS 16.0 statistics program. Characteristics
of the study group were presented with definitive
type of analyses (number, percentage, average and
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standard deviation). Data were evaluated using mutual
independent group comparisons Mann-Whitney-U
groups test and Pearson chi-square and Kruskall Wallis
test analysis methods. The quantitative variables were
presented as mean + standard deviation (SD), and the
categorical variables with figures and percentages
(%). The chi-square test and multivariable logistic
regression analysis were used in the assessment of data.
The Odds Ratios (OR) from the regression analysis
were presented with 95% confidence intervals (CI). A p
value of p<0.05 was considered to be significant.

3. Results
The sociodemographic and smoking features of the
both groups are presented at Table 1. The A total of
462 people participated in the control group and 391
in the study group. Mean age of the participants in
both groups were 36.2+12.9 year, with age range of 17
to 82 years old. There was no difference between the
mean of age between both genders (Men: 33.12+14.1,
women=32.88+11.7) (t=0.189, p=0.850) in the study
group. The mean package/year value in the both
participants were 16.0+14.8 (min=1, max=100).
There was a statistically significant difference
between package/year values of in different genders
(Men=17.56x17.1, women=14.57x14.7) (t=2.563,
p=0.011) in the study group. The mean FTND score
was 5.0+2.7 in all of the participants. There was no
difference between the mean FTND scores between
different genders (t=1.116, p=0.265) in study group.
There was a correlation between the FNDT scores
and package/ year values (r=0.398, p<0.001) in both
groups.

The mean ExpCO level was 16.9+7.7 ppm in study
group. The mean ExpCO values were significantly

higher in men (18.07+8.2) compared with women
(13.9+£8.9) (t=3.785, p<0.001). A significant positive
correlation was determined between FTND score and
ExpCO (Men equals to r=0.402, p<0.001; women
equals to r=0.484, p<0.001). TLC values in men were
significantly lower than women (t=3.428, p<0.001). A
mid-level negative correlation was detected between
ExpCO and TLC for both sexes man (r=-0.507,
p<0.001); Female (r=-0.612, p<0.001). In a linear
regression model the factors which might have effect
on ExpCO value is investigated. This model has a
value of 0.315 value of 0.315 and Durbin Watson value
as 1.630. It was seen that age, package/year value,
FNTD scores and TLC are independent risk factors
for elevation of ExpCO values. The model is shown at
Table 2.

23 (5%) smokers in the control group (12 women
50%) and 47 (12%) in the study group (15 women
31.9%) decided to quit smoking (x’>=15.412, p<0.001)
and applied to Ondokuz Mayis University Family
Medicine Smoking Cessation Clinic.

4. Discussion

Our study is designed as a pilot study and investigated
the mean ExpCO levels in smokers and the factors
effecting its measurements. Our measurements revealed
that the mean ExpCO level is s 15.7+8.7 ppm among
in our participants. In some international studies it is
documented that the mean of ExpCO levels in smokers
varies between 9.5-21.6 ppm (Zayasu et al., 1997; Low
et al., 2004; Chatkin et al., 2007) and 1.3-4.3 ppm in
nonsmokers. Some researchers suggested the cutoff
ExpCO levels as 6 ppm and 6.5 ppm in smokers and
non-smokers respectively (Middleton and Morice,
2000; Doruk et al., 2012). However there are some

Table 1. Comparison of sociodemographic and smoking features of all the smokers in both groups

Variables Control (n=462) Study (n=391) P
Gender Women 159, 37.8% 149,35.7% x*=1.005
Men  303,622% 242,64.3% P=0.451
t=0.54
Age (mean) 35.50+13.66 36.22+11.6 p=0.562
Mean time spent in education (years) 14.40+1.17 14.78+3.3
Occupation
Housewife 110,23,8% 108, 27.6%
Student 28,6% 41,10.4% <=0 265
Farmer 112,242% 97,24.8% —_O 658
Manual laborer 124,26.8% 96, 24.8% p=u
White collar (teacher etc.) 41,8.8% 29,7.4%
Private (small trader etc.) 35,7.5% 20,5.1%
. t=0.058
Age of starting to smoke 18.00+3.6 18.70+9.7 p=0.275
t=6.897
Package/year (mean) 16.8+1.2 17.1£22 p=0.107
The mean score of FNDT* 49417 55408 t=0.154
p=0.241
. t=0.874
Number of quit attempts (mean) 2.1+14 1.8+1.8 p=0.987
s
Total number of quit attempts so far* 137 71 Sl

P=0.007




56 Journal of Experimental and Clinical Medicine 34 (2017) 53-57

Table 2. The independent factors for affecting ExpCo measurements

11\/Iode Unstandardized Coefficients Sg::gg:iﬁf: 95% Confidence Interval for B
B Std. error Beta t Sig. Lower bound Upper bound
1 (Constant) 17.753 1.508 11.771 0.000 14.788 20.718
Package/year 0.073 0.032 0.137 2.259 0.024 0.010 0.137
Age -0.193 0.037 -0.289 -5.195 0.000 -0.266 -0.120
FNDT 1.107 0.151 0.340 7.334 0.000 0.810 1.404
TLC -0.007 0.001 -0.293 -7.082 0.000 -0.008 -0.005

ExpCO: The carbon monoxide in Expiratory; FNTD: Fagerstrom Nicotine Dependence Test; TLC: The Last Cigarette Time

studies pointing out lower cutoff values as 5 ppm (Low
et at., 2004).

One of the important factor that effects the
measurement of ExpCO in smokers is found as age in
our study. As age is mostly correlated with calculating
the package/year values it is not surprising that it is
a depended factor for levels of ExpCO. As the time
of the smokers using cigarette increases the negative
effects of cigarette smoke increases the damage in
lungs. The package/year is reflecting the amount of the
total cigarette smoke that have been exposed it is not
surprising to see that it is an independent risk factor
for ExpCO. However it is surprising to see that this
relation is not very strong (OR=0.073, 95% CI; 0.01-
0.137, p=0.024). This result may be explained that
the ExpCO measurement is more related with actual
smoke exposure rather than past. This concept is more
interesting as the package/year and FNDT values have
a correlation in our study FNDT seems to be more
important (OR=1.107,95% CI; 0.8-1.4. p<0.001) than
package/year values. Our results were confirmed with
the results of (Low et at., 2004). In their study Low et
al. found the mean ExpCO level is 11.6 ppm and it has
a positive correlation between FNDT scores. Similar
with our study two studies held in Turkey by Deveci
et al. (2004) and Temel et al. (2009) found positive
correlation ExpCO levels with FNDT scores (Doruk et
al.,2012).To analyze objectively the results of the FNDT
it is imperative to remember that the two questions is
most important ones. First one is about the time of the
first cigarette (3 points) and the other the amount of the
cigarettes taken in a day (3 points). Especially the time
intervals between cigarettes decreases with the number
of cigarettes smoked in a day. In order to support this
concept Hung et al. (2006) found the mean exhaled
CO level of those consuming 1-10 cigarettes a day was
significantly lower than the mean exhaled CO level of
those consuming >10 cigarettes a day in their study.

The smoker’s individual smoking conditions are
assessed by ExpCO levels and the time period the
last cigarette smoked is the important determinant of
ExpCO levels. Because of the half-life of CO being
5 to 6 hours, the last cigarette smoked is affected the
ExpCO levels significantly (Peterson and Steward et
al., 1970; Crowley et al., 1989). The amount of CO in

the expiratory air starts to decline after 3 hours from
smoking, measures at that moment naturally come out
as low and may not give an exact result In our study
it is seen that TLC values in men participants were
significantly lower than women participants (p<0.001).
A mid-level negative correlation was detected between
ExpCO and TLC for both sexes: man (r=-0.434,
p<0.001); women (r=-0.535, p<0.001). Parallel to our
results, Low et al. (2004) found a significant negative
correlation between the time of the last cigarette
smoked and levels of ExpCO in their study. They
revealed a cigarette which is smoked 5 hours ago might
indicate a high level of ExpCO. Terao et al. (1998)
showed that the time elapsed since last smoke had
effects on the expired air carbon monoxide level. Our
study revealed that TLC is an independent factor for
ExpCO measurements.

One of the most important finding in our study is the
positive effect of performing ExpCO measure on the
cessation decision in study population. In the literature
the success of different interventions for smoking often
measured with cessation rate. In recent approach it has
been recommended to the primary care physicians to
accept smoking as a chronic disease which requires a
life long struggle (Rao and Pilot, 2014). “5 A” method
is born from that need. One of the most important factor
that this method work is depends on the relationship
between smoker and physician. When the physician
motivates, encourages, supports and offers unlimited
help to their patients it has the best possibility to work.
It is known that the just using the first two steps of the
“5 A” method app. 5% of the smokers quit smoking
(Dorothy et al., 2008). Our study revealed measuring
ExpCO in study doubled the cessation decision
compared with control group compared with our
control group. It can be argued that giving decision
doesn’t mean cessation of smoking. However it is an
important to thing to get the attraction of the smokers
tip the balance of their decision in favor of cessation.

This pilot study has limitations. First of all it was
conducted in a single Family Health Center which
may affect the features of our study universe. The
individuals who were enlisted to this center may not
represent to other parts of our country. The population
of this area is mostly workers and farmers. Although
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the decision of smokers about quit smoking is decided
upon their approval to our clinic, it no way to investigate
the real effect of measuring ExpCO levels in smokers.
To stop smoking is complex decision for smokers. As
the smoking might be considered as a chronic disease
the effect of this measurement might not be isolated.
However our study gave us important clues about

effect on it. Our linear regression model had a R2
value of 0.315 which means that 31% differences in
the ExpCO measurements can be explained by this
model. As a easy, cheap and effective method increase
in ExpCO measurements may have positive effects
for smoking cessation activities and follow-up. More
information is needed in this topic.

ExpCO measurements and factors which might have
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Our aim was to investigate the effect of a selective smoking cessation counseling
class on the skills and knowledge of medical students. Sixty medical students
from Ondokuz Mayis University attended a selective smoking cessation
counseling and prevention class (total 96 hours) at 2011-2012 academic year.
After attending an initial 8 weeks of lectures, problem-based sessions, case
presentations, patient videos and workshops, the students then assisted with
the counseling of real smokers in the remaining 4 weeks, under supervision.
Students’ knowledge of tobacco dependence, treatment and counseling strategies
was scored before (pretest) and after (post-test) the course using a 50-item
questionnaire. The students’ skills were evaluated in an Objective Structured
Clinical Exam (OSCE). A significant difference was determined between the
pretest (12.7+7.6) and post-test (35.8+7.8) results (p<0.001). The mean OSCE
score was 89.2+2.7. The smoking cessation counseling and prevention selective
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class is highly effective in improving students’ cessation counseling skills.
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1. Introduction

Smoking is the single most important preventable
risk factor for global mortality and morbidity from
many diseases, from cardiovascular diseases to cancer
(Mathers and Loncar, 2006; WHO, 2013). Regardless
of their specialty, physicians’ responsibilities in the
fight against smoking can be grouped under three
main goals; to ensure that non-smokers do not start
(especially children and teenagers), to help smokers
to quit (especially more vulnerable individuals such as
pregnant women and children) and lastly to encourage
ex-smokers not to relapse (Zwar et al., 2014). However,
several studies have shown that many physicians lose

motivation and interest in promoting these services
(McAvoy et al., 1999; Ellerbeck et al., 2001; Ferguson
et al., 2005). A heavy work load and insufficient time,
a lack of systems to support cessation services and an
absence of financial incentives are some factors that
have been investigated to account for this (Rigotti
and Thorndike, 2001; Brotons et al., 2005). Many
physicians report feeling insufficient confidence
in their counseling skills and believe that the most
important obstacle to promoting these activities is
a lack of adequate training and skills (Conroy et al.,
2005; Warner et al., 2013). Despite the impact of
smoking on human health, undergraduate medical
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education fails to devote proper attention to improving
cessation and prevention skills and knowledge (Ferry
et al., 1999; Montalto et al., 2004; Richmond, 2009).
Although it has been suggested that undergraduate
education is the optimal time for skills training in
tobacco cessation, most physicians manage to graduate
from medical schools with no or only minimal formal
training in cessation and prevention (Richmond et
al., 2009). Many medical schools around the world
still prefer to imbed didactic information regarding
smoking and tobacco dependence into the curriculum
(Frank et al., 2007). Special modules, tasks or courses
concentrating on the subject are rare, and individual
cessation or prevention skills training is of low priority
in undergraduate or postgraduate medical education
(Frank et al., 2007; Richmond et al., 2009, ). Without
understanding the importance of the topic, students
rarely have an opportunity to provide counselling for
real smokers during this period, leaving them untrained
and unprepared after graduation (Chatkin and Chatkin,
2009). It is not surprising that there are many calls for
urgent changes to under- and postgraduate medical
education, which currently fails to respond to major
public health problems in many parts of the world
(Springer et al., 2008; Ponciano-Rodrigez, 2010).
Promoting the smoking and cessation counselling
skills of undergraduate students through specialized
courses may pose various advantages. Such courses will
not only prepare students for their professional lives,
but will also encourage them to focus on this topic at
a very early stage. The aim of the class was to provide
early clinical contact (Students are evaluated through
an objective structured clinical exam with simulated
patients) after they have counseled a volunteer real
smoker under the supervision of an academic. The
aim of this study was to investigate the effect of this
class on students’ knowledge and skills in the area of
smoking cessation. We also analyzed the effectiveness
of counseling activities provided for their own social
circles by students who had participated in this class.

2. Materials and methods

2.1.The design of the study

This is a descriptive and analytic study. We designed a
pilot selective smoking quit counseling and prevention
class lasting 12 weeks (every Wednesday for 8 hours
for a total of 96 hours) for 1st year medical students at
Ondokuz Mayis University, Turkey, based on current
evidence-based medicine (Richmond, 1999; Springer
et al., 2008; Fiore et al, 2008; NIH, 2008; Richmond
et al., 2009; Lai et al., 2010; Cahill et al., 2013; Stead
et al., 2013; Hartman-Boyce et al., 2014) at 2011-
2012 academic year. The class content and learning
objectives are presented in Appendix 1. The schedule
and program of the class is summarized in Appendix
2. In order to achieve the greatest efficiency from

the class, the number of students was limited to 60.
After the content of the class had been announced, the
first 60 volunteers out of 210 1* year students were
enrolled. The participants first answered a survey
about their demographic data and their own and their
family smoking status. All participants described their
exposure to second-hand smoke in a five-point Likert
type question (5=very often, 4=often, 3=sometimes,
2=occasionally, 1=never), while those students who
stated that they had smoked more than 100 cigarettes
in their lives to date also took the Fagerstrom Nicotine
Dependence Test (FNDT). Students’ knowledge of
tobacco dependence and treatment and counseling
strategies was evaluated before (pretest) the beginning
of the class. Students attended the first half of the
program (1% to 4™ weeks) at the medical faculty and the
second half (5" to 12" weeks) at the smoking cessation
clinic of the Ondokuz Mayis University Department of
Family Medicine. Once the program had come to an
end, students were evaluated through a written exam,
OSCE, a clinical interview and a special task.

2.2. The smoking cessation counseling and
prevention class

The aim of the class was to increase the knowledge and
skills of the medical students in order to help smokers
quit smoking, to maintain ex-smokers as non-smokers
and to prevent non-smokers starting smoking at all. The
class consisted of didactic, skills training and applied
skills training elements.

2.3. Didactic educational activities

The didactic educational activities (active presentations
and two different problem-based scenario sessions)
lasted for 20 hours. In the problem-based sessions (total
8 hours) students encountered two different scenarios.

2.4. SKills training

For skills training, role-plays (three role-play sessions),
workshops (three workshops), watching and discussing
patients’ videos with different counseling techniques
(videos of six different real smoker visits), were used
for a total 30 hours of education. In role-plays, each
student participated by assuming the role of a physician
and various smoker roles selected by chance from a
range of different scenarios. In the workshops, the
students were divided into five separate groups. In
the first workshop, we asked them to prepare different
patient education handouts, in the second they designed
a poster which might be used in primary care settings
to motivate smokers to quit, and finally each group
was asked to design an imaginary nationwide public
anti-smoking campaign. The groups then presented
their work to the other groups. The patient videos
were selected from different range of real patient
interventions.
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2.5. Applied skills training

Applied skills training was given for a total of 46
hours. Between the 5™ and 8" weeks (after most of the
learning objectives had been achieved from didactic
educational and skills training) the entire group and one
academic together counseled different patients every
day (planetary sessions) and then discussed them. After
the 8" week, each student was appointed to an academic
on a one-to-one basis in order to counsel patients.
During applied skills training, medical students had
an opportunity to experience many different problems
(prevention or cessation counseling for smokers or ex-
smokers) at first hand with academic counseling.

2.6. Evaluation of the class

The students were evaluated in three steps. The first,
pretest, was taken before the class began. At the end of
the class students were readministered the same test,
the post-test. The results of the post-test are taken as
written exam scores and were used to evaluate their
informative knowledge. The difference between the
pre- and post-test results was analyzed in order to
investigate the increase in the knowledge of the subject
by the end of the class. The tests were scored between
0 and 100, with 2 points given for each correct answer
to 50 multiple choice questions. The day after the post-
test, students were tested with simulated patients in
an Objective Structured Clinical Exam (OSCE). The
simulated patients were provided by our university’s
drama club. Students were tested with standardized
scenarios in one-way mirrored rooms. While they
were counseling these simulated patients they were
themselves being evaluated by researchers with a
standardized check list in the adjacent room on the other
side of the mirror. Each student had approximately 20
minutes for interviews in the OSCE.

In the third step, students provided counseling
sessions for volunteer patients. The students were
responsible for applying a standardized approach,
described elsewhere, to these patients (Raupach, 2015).
They were mainly responsible for taking smoking
histories and discussing personalized session plans
with patients. Their performance was evaluated by
the same supervisor sitting next to them in the same
room who had been appointed at the 8" week, using
a standardized checklist (the same one as also used in
the OSCE). Each student was allowed approximately
20 minutes for interviews. After the patient had left
the room, the supervisor provided immediate feedback
about students’ performances. These patients received
another visit with a different clinician after the first
visit on the same day. These patients were selected
from smokers who were determined to quit smoking
and who were on their first visit to our clinic. They
were aged over 18 years, were not pregnant and had
no known psychiatric diseases or other drug/alcohol

addiction.

The total class score was calculated with these three
activities. The post-test scores were weighted as 35%,
the OSCE as 35%, clinical counselling as 30% of the
total score. All the activities were scored between 0 and
100 points, and the pass mark was 75 or above.

2.7. Statistical analysis
All analyses were performed on SPSS version 15
(Chicago IL) and Minitab version 15 software. Several
parametric and non-parametric analytic techniques,
including the Chi-square and Independent samples
t-test were used. A p value of <0.05 was regarded as
significant.

Approval for the study and the class content was
granted by the dean of the Ondokuz Mayis University
Medical Faculty.

3. Results

Students’ demographic and smoking characteristics are
shown in Table 1. Although there was no difference
between the sexes in terms of direct experience
of smoking, male students were more exposed
to secondhand smoking (p<0.001). There was a
statistically significant difference between the mean
pre- (22.78+7.6) and post-test (44.8+2.1) correct answer
scores (50 items) (t=7.562, p<0.001). Detailed pre- and
post-test results showing students’ answers to different
items are presented in Table 2. Students’ knowledge
levels had increased in all areas according to the post-
test results. Detailed evaluation methods and mean
scores from different items from the OSCE and Clinical
Interview are presented in Table 3. The mean score for
the OSCE was 89.2+2.7. Students scored 90.0+4.8 on

Table 1. Demographic and smoking characteristics of the

students participating in the class

Male Female
Variable n=28 n=32 .
(46%) (54%)
t=0.0125
Age (years) 231415 227469 o=0417
?
Have you ever smoked? 18 (64.2%) 20(62.5%) _,_
Never x’=0.214
<100 to date 4(142%) 6(18.75%) g
>100 to date 8(285%) 4(12.5%)
Z=1.125
%
FNDT Score 4.1+0.2 2.1+0.3 P=0.02

Do your parents smoke?
Father
Mother

Have you ever been exposed
to secondhand smoke?
Mean value

(5=very much, 4=much,
3=sometimes, 2=rarely
1=never)

11(38%) 12 (36%) x2=0.954
4(15%) 3(93%) p=0.258

t=2.045
245+£3.2 1.8+2.7 p<0.01

* Mean Fagerstrom Nicotine Dependence Test score of students
who had smoked more than 100 cigarettes to date.
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Table 2. Students’ pre- and post-test score results

Pretest Post-test
ITEM n, % n, %
Number of smokers age over 18 in Turkey (1 item)
Underestimated 25’ Sggz ;, 11.23;
Overestimated C i )
Answers within acceptable range (35-45%) Aoz 20,83.3%
Risk of smoking to general health (10 items) 35 58.3% 1. 1.6%
0-3 correct answers Y o
4-7 correct answers 11 3? ' 212 %?70 563’ 881%?;
> 8 correct answers o T
Health risk of secondhand smoke (4 items) 56.93.3% 4.6.6%
0-2 correct answers 3 ’ .570 5’ 8.3‘7(7
3 correct answers 1 ’ 1 6‘; 5i ésl;
All answers correct ’ o o
Health risk of smoking during pregnancy (3 items) 20.33.3% 2.32%
0-1 correct answers 28’ 46 '6‘; 2: é‘7 ’
2 correct answers 1é 26%0 55 ’91 g%

All answers correct
Risk of starting smoking before age 18 (1 item) 3,5% 56,93,3%

Benefits of cessation in terms of heart disease risk (1 item) 5.83% 0.0%

Onderestimated 35.58.3% 4,6.6%
Answers within acceptable range (35-45%) 2,280 S0,k
Benefits of smoking cessation in terms of lung cancer risk (1 item) 14.23 3% 6.10%
Underestimated D VUl ’ o
. 35,58.3% 6,10%
Overestimated 11.18.3% 48 80%
Answers within acceptable range (35-45%) g R ’ ¢
Bene(f:iotir (;f: tC:ISlSS?:,I;ISI ;&ti;rrrllse(i other cancers and diseases (2 items) 22.36.6% 55.91.6%
Correct answers for other diseases 1Sl S0, CkE
Benefits of cessation in terms of premature death (1 item) 15,25% 58,96.6%
Percentage of Turkish smokers who want to quit (1)

. 18,30% 2,32%
Overcstimated 2615 5, 83%
Answers within acceptable range (60-70%) L5227 SEALIRR

Percentage of smokers expecting to quit on their own within a year (1 item) 1.1.6% 0.0
Underestimated 4é 80‘% 4 6’ 4%
Overestimated ? ” o
Answers within acceptable range (<5%) L TR <00, G

The role of the primary care physician (4 items)

Correct answer concerning asking each patient about smoking status é gégo 5567’ 993 5%7%
Correct answer concerning opportunistic smoking counseling 2’ 3'2(; 58 ’9 6 65/
Correct answer for steps of 5As 1’ 1.6‘70 57’ 95’17 ¢
Correct answer for steps of SRs At JECA

Model of stages of readiness to change (1 item) 5,83% 58,96.6%

Short- and middle-term nicotine craving symptoms (5 items)

0-3 correct answers 317 2’ 6216?7% i’ 242137
4 correct answers 1 )18 3,07 5‘1 90(;
All answers correct D Rl DEE

Principles of motivational interview (1 item) 2,32% 57,95%

Principles of life style changes (4 item) 4.6.4% 58.96.6%
Correct answer concerning modifying smoking routines till quit day 2’ 3’2,; 59’ 98-3‘70
Correct answer concerning features of a healthy diet 2’ 3 ’2 %0 57’ 9 5 % ¢

Correct answer concerning features exercises
. . 3,5% 58,96.6%
Correct answer concerning features hobbies

Nicotine replacement therapy (NRT) (4 items) 0.0% 55.91.6%
Correct success ratio 1 ’1 6% 56, 93 -3%
Correct answer concerning features of nicotine gum 2’ 3'2% 58’ 96.6%
Correct answer concerning features of nicotine patches 6 d% 58’ 96.6%
Correct answer concerning contraindication i a

Pharmacological therapy (Bupropion and Varenicline) (5 items) 2.32% 52.86.6%
Correct success ratio for Bupropion 3’ 5'% 54 96%
Correct success ratio for Varenicline ? :

. L 4,6.4% 58,96.6%
Correct success ratio for combinations 2.329% 56,93.3%
Correct answer concerning features of Bupropion therapy 1’ 1-6% 53’ 96.6%

Correct answer concerning features of Varenicline therapy 1.1.6%

Correct answer concerning contraindications for both JsE
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Table 3. Detailed evaluation methods and mean scores from OSCE, Clinical Interview, and patient files (task)

Mean Score
q Clinical
Steps Evaluation OSCE Interview P
2 points max.
Beneﬁts of individual health gains if the subject stops 2 points=more than 3 examples are discussed 12405 11409 0.155
smoking 1 point=1-3 examples are discussed
0 points=If none are discussed
Calculation of Fagerstrom Nicotine Dependence Test 3 points in total if correctly calculated . 17405 1.8403 0214
score 1 point is subtracted from the total for every mistake
3 points in total if it is correctly calculated
Calculation of package/year score With every mistake 1 point is extracted from the 2.1+0.2 2.0+0.1 0.317
total
Former quit attempts by the smoker and the methods z po@nts in total.
1 points for asking attempts 1.2+0.2 1.3+0.1 0.541
used . .
1 points for asking former used methods
5 points in total
5 points=3 or more examples are discussed
Factors triggering smoking (minimum of three) 4 points=2 examples are discussed 3.5+0.1 3.3+0.1 0.678
3 points=at least 1 example is discussed
0 points=If none are discussed
Life style modifications (until quit day)
Change the last brand of cigarette consumed
Change the place where you smoke
Avoid smoking with or after tea
Avoid smoking with or after any meal .
Avoid smoking in your social surroundings 2Dimoiis
. ; 2 points for discussion of each modification 15.8+0.8 16.5£0.5 0.147
Wait as long as you can for the first morning
cigarette (at least 30 minutes)
Change the place where you smoke at home
Increase physical activity levels
Increase amount of daily water consumption
Try to find a hobby
Enlist the support of family and friends 2 points if asked and listed 1.1+0.1 14+0.3 0.142
Information about NRT*
General data about different types of NRT
Use of NRT 15 points in total*
Teaching smokers who had chosen nicotine 5 points=if general information is given
gum how to teach chew and park 5 points=if the use of NRT is discussed properly 2% Leath s L)
Teaching smokers who had chosen patches 5 points=if the side-effects are discussed
how to use them
Side-effects of NRT
Information about pharmacological therapy**
General data about different types of drug 15 points in total**
Data about indications and side-effects of the drug 5 points for each item discussed with the patient 11.09+0.7 12.2+09 0.108
Use of drugs (dosage/time schedule)
Draw up a personalized treatment plan
Motivational interview (MI) only
MI+N RT ZQ points 1n'total if the treatment plan is discussed 16.940.1 175402 0.097
Bupropion with the patient
Bupropion+NRT
Varenicline
Individualized plan for quit day
Appoint a quit date
Provide information about the symptoms of
nicotine withdrawal 5 points in total
Establish a plan for nicotine cravings 1 points for every item discussed with the patient 3.6+0.8 3709 0078
Remove the smell of nicotine from the house,
clothes or car
Remove all tobacco products and equipment from
house/work
Establish a reward system for not smoking 3 bointahntotal
Short term pomnts in to L . . 17504 1802 0215
L 1.5 points for every item discussed with the patient
ong term
AN RO P 5 points in total
Provide information about slips and relapse pornt : n 5 ] 3.0+£0.2 30+05 0321
. 2.5 points for every item discussed with the patient
Establish a plan for relapse management
Total 89.2+2.7  90.0+4.8  0.109
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clinical counseling. Students scored a mean 89.2+0.4
from the class based on their post-test, OSCE, clinical
counselling.

4. Discussion

In designing this class our main concern was to provide
medical students with the essential knowledge and
skills they would require to counsel smokers in their
professional lives. From that point of view the class
was designed as one of the most intense and integrated
smoking cessation counseling classes in current
undergraduate medical training. Students spent 96
hours on the class, nearly half of which represented
clinical interviews. This length of time is very high
compared to many other medical schools around the
world (Richmond, 1999; Frank et al., 2007; Richmond
et al., 2009; Chatkin and Chatkin, 2009; Raupach
et al., 2015). Many countries devote an average of 7
to 8 hours of education focused on tobacco provided
throughout the entire medical curriculum. One of the
most important aspects of the class is giving students
the opportunity for very early clinical contact with
real smokers. Every student has the opportunity to
counsel many different types of smokers (first attempt,
relapsed smokers, teenagers, pregnant women etc.)
under the supervision of academics. Richmond et al.
(1999) concluded that only 45% of medical students
worldwide have the opportunity to interface with real
smokers.

Students’ smoking cessation and prevention
knowledge and skills increased after participation in
this selective class. We evaluated different aspects of
the class using various evaluation methods. Students’
informative knowledge was evaluated with written
exams (pre- and post-test results), and their skills and
applied skills were tested with OSCE and Clinical
Interview. There were two reasons for evaluating the
students’ skills and applied skills using two different
skill evaluation methods. First, although OSCE is a
well proven and effective way of evaluating students’
skills, the smoking status of simulated patients or
students (members of the drama club) might affect
the entire process. A non-smoker pretending to be
a patient might lack the experience of a real smoker,
and a smoker who had frequent relapses might be
poorly motivated. The objectivity and performance of
the simulated patients might limit the accuracy of the
scenario and the accuracy of the evaluation (Mounsey
et al., 2006). Second, in OSCE, while educators can
control every factor in a fictional clinical environment
(features of the simulated patient, time schedule, etc.)
which provides a good idea of a medical student’s
performance, real clinical practice is full of unforeseen
factors to which the physician must quickly adapt and
find solutions. Clinical interviews have the advantage of
evaluating a student’s performance and reaction to real-

life situations. We therefore elected to use not overly-
complicated cases rather than extreme cases (patients
with psychotic symptoms or other psychological
problems, pregnancy, teenagers or individuals with
a history of many relapses, etc.) in order to avoid
confronting them with a situation beyond their abilities.
OSCE and clinical interview pose advantages and
disadvantages which perfectly compensate for one
another.

We apply the selective smoking cessation and
prevention knowledge and skills class as early as
possible in the early period of medical education
for a number of reasons. The importance of the
philosophy of primary prevention may best be seeded
before students are concentrating on other specialties
which attach high priority to interventions in their
learning objectives. Frank et al. (2007) stated that
students’ attitudes shift towards prevention rather
than intervention if they receive the appropriate
instruction earlier in their medical training. However,
in order to use these knowledge and skills properly in
their professional lives, medical students must have
occasional opportunities to practice and sharpen their
skills during their medical education (spiral education
principle).

Although our class covered many areas of tobacco
cessation and prevention using a range of learning
methods (lectures, discussions, case studies, problem-
based learning sessions, etc.), as recommended in
other publications (Springer et al., 2008), we did
not employ web-based learning. That method offers
many advantages, such as instant access to data, the
formation of discussion groups or the opportunity
to consult patients. However, we decided to devote
some of our problem-based scenarios to an interactive
web-based model. We believe that this method is
more important in classes with a large number of
participants when the number of PBL instructors is
limited. The same problem can be overcome in clinical
settings if there are also enough clinicians who can
work one-to-one with medical students. If this class is
included in the curriculum as a standard class instead
of a selective one, the need for educators qualified in
field of tobacco cessation will be critical. In order to
ensure that our program ran smoothly we worked with
real smokers receiving treatment in our clinic. This
left the students to deal first-hand with patients who
were very highly motivated to quit smoking. Although
primary care mostly advocates horizontal health care
services (Holmberg et al., 2014), in countries with
very high rates of smoking, longitudinal organizations
(specialized centers) can be very useful in terms of
education and referral of selected cases.

In a country such as Turkey where 19 million
adults smoke regularly, the first priority in medical
education should be cessation and prevention (Bilir et
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al., 2009). New and effective methods or techniques
should be investigated in order to promote these skills
and knowledge. Strategies to overcome some common
problems (such as a lack of motivated and qualified
instructors, resources and time, and inflexible curricula)
in this field should be also investigated. In conclusion,

tobacco cessation knowledge and skills. The advantage
of this study is that the class can be given not only
to undergraduates but also to postgraduate students
(residents) or in the form of continuing medical
education for professionals. This will inevitably result
in new volunteers for a smoke-free world.

this study describes a successful model for promoting
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Cardiovasculer diseases are the most common reason for morbidity and
mortality in the world. Smoking and obesity are among the most important
avoidable reasons for these diseases. However, in Turkey, there are not enough
studies about the effect of obesity (central and androgenic) on insulin levels of
smokers. With this aim; oral glucose tolerance test (OGTT) was performed on
84 patients who meet the study criteria among 211 patients treated at the second
internal diseases clinic of Taksim Hospital between November 1997 and May
1998, who were volunteers, smokers and older than 18. In addition, the total
cholesterol, HDL, LDL and triglicerid levels of these patiens were checked.
Heights, weights and waist circumferences of patients were measured. From
these datas, body mass indexes (BMI) and waist circumferences (WC) were
calculated. Nicotine addiction levels of patients were evaluated by Fagerstrom
Nicotine Dependency Test (FNDT) and package/year amounts were calculated.
According to the results based on the data obtained from the studies, no
difference were determined (p>0.05), in ages, FNDT scores, insulin, TC, LDL
and HDL levels between overweighted and normal weighted patients. On the
other hand; there was statistically significant difference between two groups in
BMI values, WC measurements (between different genders) and TG levels. In
the regression analysis; BMI [OR: 1.512, (95% CI min=0.928, max=2.069)]
and WC [OR: 1912, (95% CI min=1.051, max=2.125)] was founded as a risk
factor for the insulin increment. Additional information about the subject for
the large participation cross-sectional studies. More action about life style
modification (smoking cessation and an effective weight control) may increase
risk of cardiovascular diseases in populations.

© 2017 OMU

1. Introduction

It is well known that smokers’ blood glucose rise to

Around the globe various studies on the effects of
smoking on the insulin levels are started to be done
recently (Hinnouho et al., 2013). There is increasing
evidence that smoking is conducive to a greater
accumulation of visceral fat tissue and greater insulin
resistance (Istvan et al., 1982). Smoking also increases
the risk of metabolic syndrome and type 2 diabetes.

levels higher than normal promoting insulin resistance.
This condition was often tried to be explained by the
mechanism of rising the stress hormone, cortisol by
cigarette smoking. As cortisol excess is known to
induce insulin resistance, it has been suggested that
glucocorticoids, such as cortisol, may be the missing
link between cigarette smoking and insulin resistance
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(Harris et al., 2016). Although smokers tend to lose
weight and have less fat tissue compared to nonsmokers
they may still develop prediabetes and have high levels
of cortisol in their blood and tissues. This situation
may aggravates the cardiovascular disease and
atherosclerosis which reflects the high rate of mortality
from cardiovascular diseases in smokers. According
to the Framingham study, the life expectancy of obese
smokers was approx. 13 years shorter than that of
normal-weight nonsmokers. In the same cohort, one
third to one-half of obese smokers died between the
ages of 4t0 and 70 years, whereas only 10% of normal-
weight nonsmokers did so (Fox et al., 2004).

The global trend in increasing rates of obesity
around the globe puts challenging tasks for the
physicians in developing world. The aim of this study
is to determine the relationship between insulin levels
in over-weighted and normal weighted smokers in a
Turkish sample.

2. Material and method

2.1. Study design

This study is designed as a case control study. It was
conducted among Taksim State Hospital 2™ Internal
Diseases Clinic between November 1997 to May
1998. The study sample was selected between this time
among volunteered obese and non-obese smokers who
had presented to 2™ Internal Diseases Clinic who are
currently smoking more than a year (A total of 211).
The patients who are <18 years, with Diabetes Mellitus
(DM), or not using medication which impairs glucose-
insulin metabolism (steroids etc.), patients with
severe kidney (Acute/chronic renal failure) or liver
diseases were omitted the study (n=119). Oral Glucose
Tolerance Test (OGTT) was performed to these patients
in accordance with WHO criteria’s.

In order to achieve this goal, 75 grams of glucose
were given to the patients orally after 12 hours of
hunger. The blood glucose levels were obtained at pre-
prandial; 30. 60. 90. and 120. minutes. From all the
patients whose pre-prandial glucose level >140 mgr. /
dl, 1. hour >200 mgr/dl and 2. hour >200 mgr/dl were
omitted from the study and were diagnosed as DM
(n=8). Remaining 84 patients (over weighted n=48,
normal weighted n=36) were included in the study.
Every participant’s blood plasma who were included
into study was obtained after 12 hours night hunger in
sitting position, and sent to laboratory for evaluating
their insulin, LDL, HDL and triglyceride levels.
Diagnostic Systems Laboratories, DSL-1600 Insiilin
Radioimmunassey Kits were used at evaluating insulin
levels.

Interviewers asked information about tobacco
use to the participants, investigated the age that they
started to smoke, calculated their package/year. All
of the participants were administered the Fagerstrom

Nicotine Dependency Test (FNTD) (Fagerstrom et al.,
1996). The interviewers also measured weight, height
and waist circumference (WC) of the participants and
calculated their Body Mass Index (BMI). Weight and
height were measured using standard calibrated digital
weighing scale and portable inflexible measurement
tapes. WC was measured after the patients exhale
breath from halfway between the lowest border of the
ribs (the mid of the 12% rib) and the upmost part of
the hip (iliac crest) on the middle axillary line using
constant-tension tape device. The BMI is calculated by
dividing weight (Kg) to the square of the height (cm).
The patients who had BMI between 25 to 30 Kg/m?
is accepted as over weighted. The patients who had
BMI=30 kg/m? is accepted as obese and WC =88 cm
in females and =102 cm in males according to National
Cholesterol Education Program-Third Adult Treatment
Panel (ATP III) criteria (NIH, 2002).

2.2. Fagerstrom test for nicotine dependence

This test is a questionnaire used to determine the
degree of smoking addiction commonly in the world.
It was developed by Karl O. Fagerstrom in order to
determine the level of physical smoking addiction and
contains six questions (Fagerstrom et al., 1996). The
patient can both be applied face to face and can be
filled individually. A score between 1 and 10 can be
taken from the questionnaire and the dependence level
is considered to increase as the amount of the score
taken increases. Those who take a score below 5 points
from the test are defined as low nicotine addicts, and
those who take 7 points and above are defined as severe
nicotine addicts. In the adaptation made for our country,
test and retest correlations were found 0.85 and 0.88 in
order (Fidanci et al., 2015). A standardization study is
available for the Turkish sampling (Uysal et al., 2004)
and this scale was applied only to smoking participants
(Senyiiz and Costur, 2010).

2.3. Statistical analyses

The acquired data were examined and evaluated
using SPSS 16.0 statistics program. Characteristics
of the study group were presented with definitive
type of analyses (number, percentage, average and
standard deviation). Data were evaluated using mutual
independent group comparisons Mann-Whitney-U
groups test and Pearson chi-square and Kruskall Wallis
test analysis methods. Statistical significance level ‘p’
value was accepted as those below 0.05.

24. Ethics
Ethical Approval was obtained from Minister of Health
of Turkish Republic

3. Results
A total of 84 participants (43 men 51.2% and 41 women
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Table 1. The comparison between overweighed and normal weighted smokers FNTD scores, package year, insulin, TG, HDL

and LDL levels
Variables Overweighted N=43 Normal weighted N= 41 t p
FNDT 4.52+1.23 4.56+1.25 0.258 0.624
Pack/year 12.5+2.5 12.9+2.3 0.154 0.754
BMI (kg/m?) 28.6+2.4 23.04 12.739 <0.001
WC (cm) Women 98+1.2 Women 90+1.5 10.247 <0.001
Men 120.2+1.8 Men 116.1x1.3 9.245 <0.001
Insulin (x1U/ml) 25.16+5.3 24.97+6.2 0.153 0.878
TC (mgr/dl) 146+2.2 143+2.8 0.541 0.154
LDL (mgr/dl) 139.8+32.6 127.72+27.1 1.813 0.074
TG (mgr/dl) 219.5+77.7 169.2+106.1 2.509 0014
HDL (mgr/dl) 427494 44.5+9.6 0.694 0.489

FNDT: Fagerstrom nicotine dependency test; BM: Body, mass index; WC: Waist circumference; TC: Total cholesterol

48.8%) volunteered to participate into the study. There
was no difference between the ages of the women
and men participants in different groups (t=0.425,
p=0.672). The comparison between two groups’ FNDT,
package/year, BMI, Insulin, total cholesterol, LDL, TG
and HDL values are presented at Table 1. Only the TG
levels in over weighted participants were high when
compared to other group (p=0.014). It was seen that
BMI (r=0.3) and WC (r=0.36) is correlated with insulin
levels in both groups. In a linear regression model the
BMI [OR: 1.512, (95% CI min=0.928, max=2.069)]
and WC [OR: 1.912,(95% CI min=1.051, max=2.125)]
was founded as a risk factor for the insulin increment.
The model had a Durbin Watson value of 1.045, and its
? value was 0.296. The linear regression analyses are
presented at Table 2.

5. Discussion

We obtained interesting results in this study in which
we researched for the factors that can affect the insulin
levels in overweight and normal weight smoker
individuals. There is detailed information about insulin
secretion, resistance, obesity and metabolic syndrome

in the non-smokers. De Fronzo et al. (1985) had
studied insulin resistance, glucose response and insulin
response as dependent variables in over weighted and
obese participants. They have reported that insulin
response has only significant relation with decrease
of leptin level independently. More importantly in the
same study it was concluded that there is correlation
between leptin concentration and a decrease in insulin
response after weight loss. Also this decrease had no
correlation regardless of which BMI measurement
that patients have (De Fronzo et al., 1985). There
are serious information that WC which is another
anthropometric measurement method, is a risk factor
for insulin level, insulin resistance and prediabetes (Li
et al., 2016). Carantoni et al. (1999) reported that local
distribution of body fats are important signs for NIDDM
and cardiovascular disease. In a study performed
on premenapausal women, visceral adipose tissue
level has relation with lipoprotein rate that is used in
cardiovascular disease risk analysis. In the same study
it was revealed that high visceral fat level has relation
with decrease in glucose tolerance and also it remains
importantly after total body fat levels are taken under

Table 2. The Linear regression model investigating the relation of dependent variables of FNDT, with dependent variables of

BMI, WC, FNDT, package year, gender, age, LDL, TG and HDL

Model Unstandz‘lrdized Standal:dized 9§ %
coefficients coefficients Confidence interval for B
B Std. error Beta t Sig. Lower bound
(Constant) -40.067 11.265 -3.557 0.001 -62.503
GENDER -2.039 1.200 -0.179 -1.699 0.093 -4.429
BMI 1.512 0.293 0.907 5.154 0.000 0.928
AGE 0.024 0.065 0.036 369 0.713 -0.106
LDL 0.022 0.019 0.116 1.111 0.270 -0.017
TG 0.004 0.006 0.068 0.650 0.518 -0.009
HDL 0.034 0.065 0.057 0.527 0.600 -0.095
wC 1912 1.927 0.728 4.338 0.000 1.051
FNDT 0.251 0.021 0.521 0.541 514 0.621
Package/year 0.317 0.841 0.745 0.127 0.754 0.124
TC 0.08 0.148 0.124 0.05 0.147 0.08

INSULIN: Dependent variable; FNDT: Fagerstrom nicotine dependency test; BM: Body, mass Index; WC: Waist circumference; TC: Total

cholesterol
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control. More interestingly that there are significant
relations between abdominal visceral obesity, insulin
resistance and dyslipidemia and that visceral obesity is
an important component for Syndrome X (Carantoni et
al., 1999).

Only recently that data has started to be gathered
about smoking addiction and insulin secretion, insulin
resistance, central obesity (BMI) and/or androgenic
obesity (WC) and metabolic syndrome. It is well known
that nicotine acutely increases energy expenditure
and could reduce appetite, which may explains why
smokers tend to have lower BMI (Williamson et al.
1991). However in several cross sectional studies there
has been clustering evidence of relationship between
smoking and central (BMI) or androgenic (WC)
obesity (Wild and Byrne, 2006). It is observed that; in
overweight smokers there is a strong relation between
obesity, metabolic syndrome, insulin resistance and
diabetes (Chiolero et al., 2008). It has been argued
that the increased insulin resistance in smokers may be
related to their tendency towards increased abdominal
fat accumulation (Canoy et al., 2005). Cross-sectional
studies indicate that smokers tend to have both a larger
waist circumference and a smaller hip circumference,
compared to nonsmokers (Leite at al., 2006). This
situation may be partly explained by the increase
at visceral fat tissue. However this topic need more
investigation as the association between smoking and
visceral fat accumulation may be partly explained by
a confounding with the low degree of physical activity
and unhealthy diet frequently encountered among
smokers.

In a study with a participating 729 dyslipidemia
patients (143 of them were smokers) it has been revealed
that insulin resistance is more common in smokers
compared to non-smokers (Cibickova et al., 2014). In
study which was conducted in Japan 1199 men who
were at the baseline of impaired insulin secretion and
insulin resistance were investigated (Morimoto et al.,
2013). This study revealed that cigarette smoking is a
modifiable risk factor for impaired insulin secretion.
The interesting factor was this study showed that ex-
smokers were at danger for impaired insulin secretion
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We aimed to investigate the mid-term quit rates of smokers who were motivated
to quit smoking directly by their children or grandchildren. Thousand one
hundred and forty-eight smokers who had attended to the Ondokuz Mayis
University smoking cessation clinic were investigated for their initial
motivation for quit smoking. Among them 80 participants were accepted as
study group who claimed that their primary motivation for smoking cessation
was their children or grandchildren’s wish to see them as non-smokers. 200
other smokers were accepted as control group randomly. An individualized
therapy cessation technique was selected for each participant (combination of
behavioral counseling, nicotine replacement therapy, and/or pharmacotherapy).
All of the participants in both groups attended a standard quittance program.
The smoking statuses of both groups were investigated at the end of 1*and 3™
month after. Although there was no difference between the sociodemographic
and smoking features of the both groups the study group had a better quit rate
after 1 (45% versus 35%) and 3" (37% versus 29%) month compared to control
group (p<0.001 respectively). To get motivation from grandchildren or children
had an independent effect on cessation (O.R=1.094, 95%CI, p<0.001). The
smokers who were motivated to quit by their children or grandchildren may
have an increased chance of quittance.

© 2017 OMU

1. Introduction

preparation [ready], action, maintenance). The most

Smoking is one of the most important health care
problems around the world (WHO, 2012). Smoking is
a very complex problem for the primary care physician
as this epidemic has very different facets. One of the
main problems dealing with smoking for the primary
care physicians is to motivate smokers for a behavioral
change and initiate a cessation attempt. Transtheoretic
Model (Prochaska and Norcross, 2010), explains the
change of behavior in five steps each have different
rate of importance (Precontemplation [not ready or
thinking of change], contemplation [getting ready],

important steps are considered as the first three steps.
There are several broad factors effects smokers to take
cessation decision just like increasing health problems
contributed to their smoking, negative impact on their
social relations, the legal prohibitions in society, or just
the burden of economical cost for smoking (Ross, 2016).
Until know the effect of social support on first three
steps of Transtheoretic Model is not studied in detail.
Many researchers gave social support a theoretical
importance especially on the last step (Maintenance) of
this model (Westmaas et al., 2010). The importance of
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social support is investigated in different sources, terms
and conditions (Burns et al., 2014). Social support is
typically defined as “the social resources that persons
perceive to be available or that are actually provided to
them by nonprofessionals in the context of both formal
support groups and informal helping relationships
(Cohen., 2004). The researchers tries to find answers to
two important questions in order to formulate the most
effective type of support. First one is who can deliver
best social support to the smokers and second one is
what is the best way to do this is. Different people from
the smokers social circle regarding to their emotional
or intimate bond (spouse, partner, and “buddy” etc)
is investigated (May and West, 2000). In the second
topic integrated counselling, telephone calls and even
computer assisted cessation is researched (Rindal et al.,
2013).

In Turkish society being a parent and/or grandparent
is a very important social role (Celik et al., 2012). In
this social role parents and grandparents may have
positive intimate and emotional relationships with
their descendant. This positive bond may have a very
powerful effect on both sides’ behavioral patterns
(Roopnarine and Carter., 1992). It may not be a rare
event that grandchildren and children get concern about
their smoker parent’s health outcomes. It is possible
that they may motivate their parents with this emotional
bond. So far the effect of children and grandchildren’s
motivation on their smoker parents are not studied in
our country. We investigated the effect of children and
grandchildren’s motivation on their parent/grandparents
smoking quittance rate in mid-term.

2. Materials and methods

Design

The study was designed as arandomized case-controlled
trial between May 2011 and December 2012. It was
performed at the Ondokuz Mayis University (OMU)
Medical Faculty Department of Family Practice
Smoking Quittance Clinic, Turkey.

1148 smokers who had attended to the Ondokuz
Mayis University smoking cessation clinic were asked to
list their three prime motivation reason to quit smoking
from most important to the lesser ones face to face by
the researchers. Among these smokers who stated that
their main motivation is related with their children or
grandchildren in the first place were accepted as study
group. Other smokers who didn’t state any knowledge
about their children and grandchildren motivation in
their list is accepted as control group.

The criteria for inclusion in the study were
willingness to take part and attendance at all sessions,
age >18 years, intending to quit smoking within six
months, Fagerstrom Nicotice Dependency Score>5
points, smoking more than 10 cigarettes a day, not being
on any psycho-regulatory medication (antidepressant,

anxiolytic or antipsychotic), not having any psychiatric
illnesses, not being pregnant or breast-feeding and
applying all the program session content for three
months. A total of 80 smokers in the study group
(out of 98 smokers) who meet inclusion criteria were
accepted as study group. Among 1050 smokers 880
of them met study’s’ inclusion criteria. Two hundred
control cases were selected randomly from them. Every
fourth patient were selected from the list which were
organized by their alphabetic surname order.

At the beginning of their program, each
participant in the study and control subgroups was
asked to respond to the Fagerstrom Test for Nicotine
Dependence (FNDT). A full physical examination is
performed and their anthropometric measurements
were recorded. After that every smoker was applied
our clinics standard cessation program which were
described elsewhere in detail (Yal¢im et al., 2012). At
the end of 1** month and 3* smoking status of patients
was established by self-report and assessment of
carbon monoxide (CO) with an inhaler. Participants
who relapsed on just one or two occasions were not
excluded from the study. Participants with readings
of <10 ppm CO were regarded as smoking-free. The
smoker who didn’t attended to clinic between these two
time schedules were called by telephone and invited
to clinic to confirm their condition. 12 smokers in the
study group and 42 smokers in the control group were
called by phone. The cessation rate of two groups were
compared with each other.

Tools

Fagerstrom Test for Nicotine Dependency

The FNDT is a six-item self-report scale frequently
used around the world to determine levels of nicotine
addiction (Hearton et al., 1991). Although the test is
actually modified from the Fagerstrom Tolerance
Questionnaire, it has better internal consistency and is
more easily answered. In terms of the overall logic of
this test, it is based on number of cigarettes smoked and
length of smoking-free periods. The instrument yields a
dependency score between 0 (low) and 10 (high).

Statistical Analyses

The cessation rates of both groups were regarded
as independent variables. The relations between
demographic, smoking features and results of the items
were investigated using the Chi-Square test, Pearson
correlation analysis, the Independent Samples T-Test
and Two-way Repeated Measures ANOVA. Minitab
version 10 was used for power analyzes and the two
proportions test. All the remaining statistical analyzes
were performed on SPSS version 13.0. A p value of
<0.05 was regarded as statistically significant.
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3. Results

Demographic and Smoking Features

The demographic features of both groups were
presented at Table 1. There was no difference between
the genders of the participants compared with each
group (x?=0.754, p=0.125). The age of the participants
in the study group was higher than the ones in the
control group (t=1.845, p=0.002). They were 3 years
older than the control group. Although there were
single participants in the control group there were no
dEifference in the marital status of the participants
between two groups. However most of the participants
were married within both of the groups (p<0.001
respectively).

Table 1. The demographic features of the two groups

Variables Study Group Control Group

N, % N, %

Men= 48 Men= 120
Gentter Women= 32 Women= 80 =008
Age (Years) 39.22+27.25 36.19+51.14 =0.002
Marital Status
Single 0,0% 10, 5%
Married 68, 85% 165, 83.5% <0.05
Widow 6,7.5% 12, 6%
Divorced 6,7.5% 11,5.5%
Total education year 875418 88410 ~005
(Mean)

The smoking and their treatment features were
presented in Table 2. There was no difference between
the mean score of FNDT, package/year and mean of
former quits attempts of study and control group
(t=0.421, p=0.245; t=0.987, p=0.785; t=0.514, p=0.624
respectively). There was no difference between the
treatment method ratio of the both groups were received
(x*=0.712, p=0.524).

Table 2. The Smoking and treatment features of the both

groups

Study Group Control Group p

FNDT* (Mean) 5.84+2.32 5.67+1.78 >0.05
Package/Year 242424 22.1£3.9 >0.05
MBIV SRGHETE i) 18£15 >0.05
attempts
Cessation method that
selected
NRT only 13,(16.5%)  35,(17.7%)
Ty 510 e TR 23,(30.8%) 48,(24.0%)
Bubrobion onl 25,(323%)  52,(25.7%)

propion only 29,(36.9%) 65, (32.6%)
Varenicline

FNDT?#*: Fagerstrom nicotine dependency test score;
NRT**: Nicotine replacement therapy

The total quit rate in the study group was 45%
(n=36) at the end of the first month and 37% (n=30)
at the end of the third month. The quit rate was 35%
(n=70) at the end of the first month and 29% (n=58)
at the end of the third month. The smokers at the
study group had better quit rates at the end of the Ist

month (x?=2.568, p=0.008) and at the end of 3" month
(x2=2.248, p<0.001). In a binary logistic regression
model, it was seen that children and grandchildren
motivation was an independent factor for quit smoking
(O.R=1.094, 95%CI, p<0.001). The binary logistic
regression model is presented at Table 3.

Table 3. The binary logistic regression model

Exp  95%CI for

B SE Wald P (B) Exp (B)

Study 0745 0320 5741 0001 1094 0.998-1458
group

FNDT** 0025 030 3245 0085 0954 0.869-1.010
l;:z:(age/ 0.120 0047 6407 001 0887 0.808-0.973
Treatment 559 0026 1.178 0278 1029 0.997-1.084
method

Age 0020 0034 0081 0776 1.008 0934-1087

Study Group*: To get children or garndchildren motivation to
quit smoking; FNDT**: Fagerstrom Nicotine Dependency Test
Score

4. Discussion

In our study it is revealed that the motivation from
children and grandchildren has a potent effect on quit
rates of the smokers. For our knowledge this is the first
study on this topic. In former studies the importance of
social support from different resources just like partners,
spouses and close friends are generally studied (Burns
et al., 2014). Similar to our results there is evidence
that social relations within a family member has also
very strong effect on smoking addiction. Also this
effect may be either positive or negative on smoking
cessation. For instance Gibbons et al. (1996) showed
that positive support from spouse’s increases quit rates
of the smokers at short term. It is also understood that
the recurrence of the smokers was also correlated
with negative support of the spouses. In this study
this phenomena is explained as if the smokers can’t
find effective behavioral solutions to some long term
withdrawal problems such as increased agitation and
anger, spouses generally lose their sympathy for their
partners ‘cessation. They stop giving emotional support
for cessation and prefer the person to smoke again in
order to balance the same marital relationship. The
importance of the content of structured and positive
support from spouses is underlined by Mermelstein et
al. (1983). They found that the smokers who received
support from their spouses had better quit ratios
compared with single smokers at 1*, 3* and 6™ months.
However we investigated our patients at mid-term (1%
and 3™ months). In another study it was also seen that
the spouses (or partners) social support was perceived
as efficient by the smoker at end of the 1st month after
cessation (Cohen and Lichtenstein., 1990). These
smokers claimed that this support was vital although
there were indications of expectations influencing
the effectiveness of received support, none of critical
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analyses reached statistical significance.

In a recent Cochrane review it is underlined that the
difficulty of investigating the effect of social support
is comes from the topics nature and content (Park et
al., 2002). In this review it was noted that the recent
nine studies about social support of relatives (mostly
spouses) in smoking cessation didn’t support enough
evidence for increasing smoking cessation rate mostly
because of their design flaws. The odds ratio for self-
reported abstinence at 6-9 months was 1.08 (CI 95%,
0.81-1.44); and at 12 months post-treatment was 1.0
(CI 95%, 0.75-1.34). Similar to these results we find
odd ratio for cessation at three months as 1.094 (CI
95%,0,998-1.458). Most of the studies that mentioned
above are based on Partner Interaction Questionnaire
(PIQ-20) which is a very effective and reliable tool
measuring the negative and positive support of
spouses. However Barrera et al. (1986) stated that the
level of emotional support which involves providing
empathetic, caring, and reassuring communication and
its perception by smokers is very individualized. We
didn’t use PIQ-20 in our study for some reasons. First
of all PIQ-20 is designed for spouses (or partners). Also
this questionnaire is mostly investigated the effect and
amount of social support after a smoker gave cessation
decision.

The common point of participants in the study
group was somehow their motivation was directly
related with a child or grandchild. The nature, type
or style of motivations that our study group get was
very heterogeneous. The motivation type or style was
mostly depended on the descendants’ age. Some of the
smokers in the study group (All man) stated that their
wife was pregnant and the baby’s delivery would be
soon. They didn’t want to give any harm to their unborn
child and they want to be nonsmoker when the baby
is born. Very young toddlers (Mostly grandchildren)
tended to behave a negative attitude against their
grandparents smoking. They mostly refused to
socialize with their grandparents (refuse to kiss, play
with or sit on the knee etc.) because of bad tobacco

REFERENCES

smell on the clothes. This was a very strong motivation
for some grandparents. However the older children
or grandchildren were mostly concerned about their
parent’s health status. During face to face interview
these smokers stated that the most important sentence
their children used to motivate them was “Dad/Mom I
don’t want you die, please stop smoking”. This situation
may be attributed to the education in pre-kindergarten
and primary school about the smoking’s effect on
health. Educative television commercials underlining
the negative effect of smoking on health may be also
effective for public opinion about smoking. A decade
ago before several prohibitions about smoking is taken
as a policy around the world multimedia had a powerful
effect on motivating children for smoking (Ford Jones.,
2003). Today this media instrument can be used against
smoking.

This study had some flaws. First of all we didn’t
investigated the content and nature of the motivation
that the study group had received for the whole
cessation period. As stated above the nature of this
initial prime motivation nature may be very different
from each other. Our knowledge about this nature and
content was rather subjective however providing very
important and powerful clues about the topic. Also we
don’t know the effect of this kind of motivation on the
rate of smokers to give their decision to quit. What
we learned from this study was the smokers who had
this motivation had better cessation ratios compared to
others. Primary care physicians may use this relation
in order to motivate their patients. “What does your
grandchild think about your tobacco smell?” or “What
does your child think about your smoking?” might be
good questions for motivating smokers in primary care.
More quantitative and qualitative research is needed to
understand the relation of this motivation with cessation

properly.
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Fagerstrom Nicotine Dependency Test (FNTD) is a vital test in smoking
cessation services. It determines the nicotine addiction level of the patients.
The test consists of six items, and a smoker can get a score between 1 to 10.
A higher score indicates a higher level of dependency. The result of this test
is one of the key components that we use to determine and discuss the best
possible individualized cessation strategy (life style modifications, motivation
interview, nicotine replacement therapy or other drugs) with patients according
to evidence-based medicine principles. It is known that ENTD is a very effective
tool for primary care and has several advantages over other self/ physician-rated
tests. However in several cases we have encountered several flaws and problems
in each of the six items with extreme or unusual cases in our experiences. Also
such problematic cases are not uncommon in our patient population. To our
experience clinicians have to question every item of FNTD with special care in
order to prevent and misjudge. This condition may be resulted to under- or over-
rate dependency levels of the smokers. In this short report we attempt to share
and discuss some of these problematic situations and our own experiences.

© 2017 OMU

As academics specializing in the field of family
medicine, one of our most difficult tasks in the
context of health promotion activities is assisting with
smoking cessation (Fig. 1). We employ a behavioral
change model for our patients and determine the best
cessation strategy through discussion with them. We
use evidence-based practice (best available knowledge,
experience and patent choices) in order to take effective
clinical decisions. The Fagerstrom Test for Nicotine
Dependence (FNTD) constitutes an important part of
“best available knowledge” as we prefer to intensify
our approach (adding drugs for cessation) as levels of

dependency increase. In providing smoking cessation
services for our patients we routinely use FTND
face-to-face while collecting information concerning
subjects’ smoking history. This six-item test is rated
between 0 to 10 and indicates the subject’s level of
nicotine addiction (Heatherton et., 1991). The result of
this test is one of the key components that we use to
determine and discuss the best possible individualized
cessation strategy (life style modifications, motivation
interview, nicotine replacement therapy or other drugs)
with patients according to evidence-based medicine
principles (Anczak and Nogler., 2003; Cahill et al.,
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Fig. 1. To help smokers to cease smoking is one of the
top priorities in primary health care

2013; Stead et al., 2013). Although there are data
suggesting that the FNTD correlates with self-rated
addiction, some withdrawal symptoms and frequent
urges to smoke, we have noted some flaws and
problems in using this test with different patient profiles
(Heatherton et al., 1989; Chabrol et al., 2005).

The first item in the test is “How soon after you
wake up do you smoke your first cigarette?” Nicotine
and its metabolites are known to be detoxified by
the renal system during sleep, and a smoker’s lowest
nicotine level will usually be in the mornings. However,
this level (the nicotine metabolite ratio) depends on
several factors, including race and CYP2A6 enzyme
activity rate (Ross et al., 2016). This item tests the
patient’s withdrawal symptoms based on these data.
However, we have been surprised to note that, contrary
to expectations, some of our very heavy smokers (>30
cigarettes/per day) do not smoke immediately after
they wake up. This situation correlates with patients
who wake up and smoke during the night. It may be
that due to nicotine boosts at night, these patients’
base blood nicotine levels never drop sufficiently to
produce cravings just after they wake up. In addition,
the perception of time in the morning on the part of
some of our patients (mostly retired people) is shaped
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