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Abstract

Smoking is the most preventable cause of premature death in the
world and its disadvantages impose heavy financial burden on the
health system. Among the behavioral models of health education,
the most applicable one in smoking cessation is Transtheoretical
Model (TTM). This study aimed to detect the predictors of smoking
cessation among hospital male personnel. The participants were 200
current and former smokers Personnel working at four hospitals.
The instruments included decisional balance scale, self-efficacy
scale, processes of change scale (behavioral and experiential), and
stages of change which were completed by self-report. Descriptive
statistics analysis showed that 66.5% of participants were located
in the earlier stages of change. Bivariate spearman correlations
showed that self-efficacy, processes of change and decisional
balance were significantly correlated with the stage of change.
Besides, ordinal regression revealed that experiential processes of
change, self-efficacy and behavioral processes were the strongest
predictors for the change stages of smoke cessation. The current
study revealed that the readiness to quit smoking is significantly
predicted by the mechanisms of self-efficacy and the process of
change such as environment reevaluation, stimulus control and
counter conditioning, which can lead to positive progress in the
change stages of smoke cessation. The findings of this study showed
that using TTM for smoking cessation would be very effective in
improving readiness to quit smoking among hospitals personnel.

Keywords: Health Risk Behaviors, Group Psychotherapy, Reality
Therapy

Poor lifestyle is a risk factor for the incidence
of chronic diseases. One of the most important
factors affecting lifestyle is smoking. In fact,
smoking in the workplace affects the smoker's
health and income. Literature review shows
that being exposed to second-hand tobacco
smoke is a potential source of the same illnesses
of smokers making workplace air polluted

and leading occupational health problems.
This problem would be more acute, in the
case of individual's vulnerability due to
some circumstances, for example asthma or
pregnancy. Fire and explosions could often be
avoided if smoking is prohibited. This study
seriously deals with the adoption of appropriate
measures to concentration loss during smoking
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and the potential conflict between smokers and
non-smokers [1].

According to the World Health Organization
(WHO) report in 2011, one billion and three
hundred million people are cigarette smokers
around the world, out of which 84% are living in
developing countries. According to the healthy
Plan , 27.3% of men and 3.4% of women were
smokers, and 66.3% of people had started
smoking at the age of 15-24 years-old in Iran,
2012 [2].

Smoking is something that most of us call it a
‘bad habit” and certainly we do so for a good
reason. The disadvantages of smoking are
numerous and well-known. The European
commission of health has declared that tobacco
use is the strongest cause of preventable death
in the European Union (EU) by itself. The
awareness from the negative effects of smoking
has increased, however, approximately one third
of the European population continue to smoke
[3].

Workplace smoking would be a serious safety
and health hazard which causes confliction.
A smoke-free work environment under the
International ~ Labor  Organization (ILO)
provides a healthy and safe workplace. Among
16 countries of the WHO Eastern mediterranean
region, Iran stands in sixth place after Oman,
United Arabic Emirates, Saudi Arabia, Sudan
and Bahrain ranked in workplace smoking.
Moreover, Iran's world rank, is thirty-third with
the average of 26% smokers [4].

Annually, smoking leads to 5 million deaths and
it is estimated that this figure reach to 10 million
by 2030. It is notable that, 80% of premature
deaths occurs in low-income and developing
countries [5]. The predictive factors of quit
smoking, include a comprehensive part of anti-
tobacco process [6].

A new model of smoking behavior change
which has recently emerged addresses the
following issues —failure in patient admission,
physicians’ disappointment, low rates of success,
cessation and quick resume. Prochaska and
DiClemente described a framework in which
individuals move through stages to change
their behavior according to their motivation.

The Transtheoretical Model (TTM) contains
five stages: precontemplation, contemplation,
determination, action, and maintenance.
This model has been validated and adopted
by a variety of addictive and healthy related
behaviors and has been effectively used in
smoking cessation. Accordingly, this model
is applied for assessing the stage of change
at baseline and follow-up in order to explore
whether individuals have experienced a change
in their readiness to quit smoking or not. Other
constructs of this model are self-efficacy,
decisional Balance and process of change. The
relationship of this constructs with the stage of
change determinates the behavioral changes
among target population [7].

Therefore, for developing or designing
successful cessation programs which address
smokers’ specific needs in different stages
of change, it is important to study the stage
of change of smoking behavior among
personnel. Regarding the possible association
between smoking behavior change and TTM
constructs, many studies have been conducted
across different populations, especially in the
western countries. Linda et al. showed that
most subjects were in earlier stage of smoking
behavior and three factors were identified as
major contributors toward quitting smoking:
high readiness, previous experience of
smoking cessation barriers , and having the
experience of smoking cessation [8]. Grima
et al indicated that two hundred and nineteen
(57%) smokers had the intention to quit
cigarette within the next six months and the
process of change had an increasing trend
across the stages [9]. Therefore, it is important
to develop an adequate understanding about
the factors related to smoking cessation and
its maintenance. This study is based on TTM
for proposing the appropriate interventions
regarding the strongest predictor constructs to
prevent and reduce smoking among personnel
in Ardebil hospitals.

Method
This analytical study included a convenience
sample of 200 current and former smoker
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personnel working at four hospitals in Ardabil,
northwest of Iran. Prior to data gathering,
permission was obtained from the institutional
review board at the Ardebil university of medical
sciences. The current study enjoyed a 2-stage
sample design.

Stage 1: The first stage involved sample
size determination. So the stage of change
questionnaire was distributed among 834 male
personnel at four Ardebil hospitals totally,
590 questionnaires were returned with the
response rate of 70.74%. Among the completed
questionnaires, 220 (37.28%) male personnel
were identified as smokers (current or former)
and met the study criteria.

Stage 2: Among the personell Who had the
including criteria of the study , 200 individuals
voluntarily enrolled in this study , so the TTM
tools were distibuted among this population.
According to TTM, the inclusion criteria was
smoking at least one cigarette during the past 30
days for smokers and quitting smoking within
six month ago for none-smokers.

Stage of Change: Stage of change is a three-
question short form designed to assess the
motivation of the individuals to quit smoking
while categorizing them into one of the five
stages of change depending on their willingness
to quit in the next month or next six months.
Precontemplation, contemplation, and
determination stages have been found to
predict the attempts to quit, as well as cessation
success between 1 and 6 months of follow-
ups. The perceived competence scale includes
four items on a Likert scale. It reflects the
participants’ feelings about the competency to
quit smoking from never true to always true.
The higher scores indicate higher perceived
competency to quit smoking. The perceived
competence scores demonstrated an adequate
reliability (alpha> 0.80) [10].

Processes of Change Scale: The short form (20-
item) version of the original 40-item questionnaire
of processes of change was used in this study
to assess the TTM constructs (Fava etal 1991).
Participants responded to two statements for each
of 10 processes (experiential and behavioral),
indicating their usage frequency of that process on

a 5-point Likert scale (1=never, 5=repeatedly).
In the present study, internal consistency for
these 10 subscales was varied, ranging from
r=0.40 to r=0.80 [11].

Decisional Balance Scale: The next construct
of TTM was the decisional balance scale. In this
study, the short form of the Decisional Balance
Scale (DBS) was used. The decisional balance
scale judges on the relative importance of both
positive and negative aspects of the behavior
change. Decisional balance scale reveals a
pattern. During the pre contemplation phase, the
positive aspects of the behavior overshadow the
negative aspects of it. During the contemplation
stage, the positive aspects and negative aspects
appear as equal. During the determination and
action stages of TTM, the negative aspects of
the behavior outweigh the positive aspects of it.
The smoking version of the DBS rates on
a 5-point Likert scale (in which I=not at
all and S5=extremely) based on how each
item is important on individuals decision to
smoke. Internal consistency was measured by
Cronbach‘s alpha and the coefficient was 0.87
for pros items of quit smoking and 0.90 for con
items of quit smoking. Besides, both sets of
items showed a strong predictive validity for
future smoking behavior [12].
Self-efficacy/temptation: The final construct of
TTM is self-efficacy/temptation. This construct
describes the individual's confidence to continue
with the positive behavior change. Particularly,
the self-efficacy/temptation construct can
depict the individual's confidence to continue
with a positive behavior facing the temptation
to return to his/her previous behavior. The
temptation scale rates the individuals’ feelings
of temptation to smoke in each situation from
1 to 5 (1=not at all tempted to S=extremely
tempted). The positive/social subscale for
temptation had an internal consistency
reliability alpha of 0.84. The negative/attitude
subscale for temptation had an alpha of 0.92,
and the addiction habit for temptation scale
had an alpha of 0.80.[13] Approximately, each
questionnaire took approximately 50 minutes to
complete.

Descriptive statistics were used to assess
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demographic and smoking-related characteristics
of the study participants. Besides, correlation
analysis was performed to examine the
relationships between variables. Furthermore,
one way ANOVA analysis was used to test
the effects of processes of change in the stage
transition. Ordinal logistic regression analyses
was also used to test the strongest predictor of
stage of change. Data was screened for data-entry
accuracy and assuring the assumptions of the
statistical tests had been met. Differences with
a probability of less than 0.05 were considered
to be statistically significant. The SPSS-21 was
used for the analyses.

First, the current study was approved by
the research deputy of Ardebil University
of Medical Sciences as well as the hospital
managers. Then the questionnaires were
distributed among hospital personnel. Verbal
consent was obtained prior to data collection

from the personnel who agreed to participate
in the study and they were informed that their
information is confidential.

Results

The mean age of the personnel who
participated in the study was 38.4 years old
and 92% of the participants were married.
Besides, 12% of the participants had post
graduate education. The monthly income
for 75% of participant was more than seven
million Rials. 38.5% ofparticipants had started
smoking at teenage and 25% of the subjects
had smoker parents. Besides, 83% (n=166) of
participants were current smokers and 17%
(n=34) were former ones. Furthermore, the
findings of stages of change was as follows:
pre- contemplation= 37.0%, contemplation=
29.5%, determination=16.5%, action=6%
and maintenance=11% (Table 1).

Tablel General characteristics of the study participants (n=200)

Variable Value n Percentage
Diploma or less than diploma 104 52.0
Education Bachelor 72 36.0
Post graduate 24 12.0
Income (monthly) Less than 7 mil rial 111 55.5
Y Up than 7 mil rial 89 445
. Former smoker 34 17.0
Smoking status Current smoker 166 83.0
Precontemplation 74 37.0
Contemplation 59 30
Stage of change Preparation 33 16.0
Action 12 6.0
Maintenance 22 11.0
Parent 50 25.0
Grandfather/grand mother 15 7.5
Family smoking Brother/sister 21 10.5
All of above 12 6.0
None of them 102 51.0
10 or less 137 68.5
Cigarettes (per day) ; :gg 493 241 '55
31 or more 11 5.5
Marria Married 184 92.0
£¢ Single 16 8.0

The results of correlation analysis indicated that
the stages of change were significantly correlated
with behavioral processes, pros of smoking, cons
of smoking and self- efficacy (p<0.01). Behavioral
processes were also significantly associated with
experiential processes, pros of smoking, cons of
smoking and self-efficacy (p<0.01; Table 2).

To assess the effects of processes of change on
positive progressing stage of change, one-way
Anova was used. The results showed that the
samples used the behavioral processes such
as stimulus control and counter conditioning
to make a positive change in stages of change
used (Table 3).
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Table2 Correlation matrix of stages of change, processes of change, decisional balance and self-efficacy

. Stage of Experiential ~ Behavioral Cons of Pros of
Variable . .
change processes processes smoking smoking
Processes of change
Experiential processes 0.680 ™
Behavioral Processes 0.260 * 0.001™
Decisional balance
Cons of smoking -0.55™ 0.001™ 0.001™
Pros of smoking -0.20™ -0.51™ -0.36™ -0.026
Self-efficacy -0.62™ 0.50™ 0.001™ 0.23™ 0.001™

**Correlation is significant at the 0.01 level (2-tailed)

Table 3 Evaluating the progress of change stages based on the processes of change among hospital staff working at Ardebil

university of medical sciences in 2013

Stage of change Pre contemplation  Contemplation  Preparation Action Maintenance ~ One-way
Anova
Process of change M=£SD M+ SD M+ SD M+ SD M+ SD p-value
Experiential 27+8 3447 3149 35+8 40.09+7 0.001
Behavioral 26+8.09 29+7 28+6.09 30+3 377 0.001
Consciousness raising 542 6+2 6.09+2 742 8+1 0.001
Environmental 540 642 642 6+2 8+2 0.001
reevaluation
Self-reevaluation 542 7.01+2 6+2 7£2 8+2 0.001
Social liberation 542 612 542 7+2 7+2.01 0.001
Dramatic relief 6+2.03 7£2.03 7.03+£2.02 6+1 72 0.025
Helping relationships 542 542 542.07 542 742 0.082
Self-liberation 542 7+1 7.03+£2 8+1 8+2 0.001
Counterconditioning 5+1 4£2.01 4£2.04 5+1 72 0.001
Reinforcement 442 542.09 442 442 542.05 0.025
management
Stimulus control 4+2 542 6+2 6+1 8+2 0.001

Predictive power of TTM constructs in smoking cessation among Hospital Employees working at Ardebil university of medical sciences

based on ordinal regression

The results of ordinal regression analysis
to determine the predictive power of TTM
constructs in smoking cessation revealed that the
experiential processes of change, self-efficacy

and behavioral processes of change were the
strongest predictors of smoking cessation
among hospital personnel working at Ardebil
university of medical sciences (Table 4).

Table 4 TTM constructs prediction in smoking cessation among hospital staff working at Ardebil

Medical Sciences University in 2013

Ordinal . 95% Confidence interval
. B Std. error  Wald df Sig.
regression Lower bound  Upper bound
EXP .067 .020 10.0 1 .001 -0.027 0.001
BP .027 .025 1.000 1 .001 -.021 .075
DB -.041 .030 1.000 1 .001 .001 0.019
SELFE -.059 .018 11.000 1 .001 -.094 0.025

Reduction in the score of self-efficacy (increase
in the score of temptation) lead to the reduction
of positive progress in the stages of change

Discussion

The present study performed a rigorous

psychometric evaluation on a Persian version
of TTM questionnaire (short form) for
smoking cessation. In general, the results
showed that this instrument was valid to
measure smoking behavior change among
hospital male personnel in Ardebil city.
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theory-based instruments are considered as
an important prerequisite for any attempt to
implement and evaluate health education/
promotion interventions. Therefore we believe
that the findings of the current study could be
helpful for those who are involved in tobacco
control programs both at action level and
research settings. This study demonstrates that
the majority of participants were in the earlier
stage of change and not willing to quit smoking.
These results were consistent with previous
studies like Saime erol & Semra erdogan in
which high school students were in earlier
stages [14] and the study of Haddad et-al on
Jordanian university students [8]. Besides, the
study findings revealed that decisional balance,
self-efficacy and processes of change are
significantly correlated with the stage of change.
These findings are consistent with previous
studies that used TTM to test the smoking
cessation among Korean young students [15].
However, Farmanbar et al found that only the
processes of change were correlated with the
stage of change [16]. The current study found
that experiential processes of change, self-
efficacy, and behavioral processes of change
strongly predict the stage of change. Therefore,
it is assumed that these TTM constructs can
lead to positive progress in smoking cessation
stages. Wagner, Burg, & Sirois found that within
the framework of TTM, behavioral processes
of change was associated with advanced stages
among adult smokers [17]. The results of one-
way ANOVA analysis between the process
of change and stage of change revealed that
the participants according to their stages,
used different processes of change. Besides,
behavioral and experiential processes of change
lead to the stage transition or positive progress
in smoking cessation stages. The findings of
the current study are consistent with a study
which used TTM to test the smoking cessation
among smokers in Rasht. Farmanbar. et al also
found that behavioral processes of change
were the strongest predictor of stage of change
which resulted in stage progress of smoking
cessation [16]. However, Ok Kyung Ham & Jae
Bok Yoo found the partial mediation of self-

efficacy in the stage transition among Korean
young student [15]. As well, Mazloomi et
al. found that decisional balance mediate the
relationship between the processes of change
and stages of exercise behavior change which
leads to stage transition [18].

Two limitations are noteworthy. The focus on
an personnel community sample potentially
limits the generalizability of the results from
this study to other populations. Second, in
this study the smoking status is assessed at
follow-up by self-report rather than using a
biochemical method. Although biochemical
verification of smokers’ status is often
preferred, self-report is typically noted
as valid. Future studies should attempt to
increase the practicality of the instrument.

Conclusion

The current study revealed that readiness
increase to quit smoking is significantly
predicted by the mechanisms of self-efficacy
and experiential process of change such as
environmental reevaluation and behavioral
process of change such as stimulus control
and counter conditioning, which can lead to
positive progress in the stage of change among
smokers and smoking quitters. Future studies
should explore the effects of smoke cessation
interventions which are based on TTM.
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