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Abstract

Objectives: Smoking is a serious, highly prevalent health problem worldwide. This paper aimed to evaluate the effects of an educa-
tional program on quitting smoking among automobile workers in Bam, Iran.

Patients and Methods: In this interventional study, one hundred male automobile workers were randomly allocated to the inter-
vention (N =50) and control group (N =50) at automobile manufacturing factory in Bam, Iran in 2017. Just the intervention group
participated in an educational program. The short form of Transtheoretical Model (TTM) questionnaire and also Fagerstrom Test
for Nicotine Dependence (FIND) were used. Chi-square test was used to compare the categorical variables and repeated measure
ANOVA was utilized to compare parametric variables between the two groups.

Results: Totally 50 participants in each group of the intervention (mean age =30.90 =+ 4.22) and control (mean age = 31.44 £ 3.55)
groups completed the study. The mean scores for the decisional-balance in the control versus intervention group, immediately
after the intervention, 3, and 6-month follow-up were 22.73 4 2.28 vs. 18.68 =& 2.20, 21.96 =+ 2.19 vs. 18.20 & 2.08, and 22.18 = 2.40
vs. 18.62 £ 1.97, respectively. The mean scores in the control versus intervention group for temptation were 32.30 £ 5.10 vs. 20.72
=4 3.01, 31.88 &£ 5.09 vs. 24.04 = 3.05, and 32.58 + 4.72 vs. 24.08 =+ 2.65, respectively; and for the processes of change were 70.96 +
6.27 vs. 58.68 £ 5.89, 71.50 * 6.88 vs. 60.48 £ 6.37, and 72.30 £ 6.66 vs. 63.02 £ 6.38, respectively. The mean scores of change in
the intervention group compared to the control group at 6 months after the intervention compared to baseline were significant in
terms of decisional balance (3.96 vs. -0.42; P < 0.001); situational temptation (-9.7 vs. -1.34, P < 0.001), and process of change (-6.22
vs.1.64,P < 0.001).

Conclusions: This studyrevealed that the designed educational program could be effective in quitting smoking among automobile
factory workers through decreasing temptation and increasing decisional balance and process of change.

Keywords: Smoking Cessation, Education, Change Management, Biobehavioral Sciences

1. Background

According to the World Health Organization (WHO),
tobacco use is responsible for the death of about six mil-
lion people each year (1). There is a linear dose-response re-
lationship between smoking and tobacco-related diseases
such as cardiovascular disease (2, 3). It has been argued
that about 65% of smokers intend to quit, which half of
these attempts to quit at least once a year (4). A smoke-free
work environment under the International Labor Organi-
zation’s (ILO) mandate can create healthy and safe work-
places (5, 6). Compared to 16 countries of the Eastern
Mediterranean Region of WHO, Iran ranked sixth in work-
places smoking. Based on this report, Iran with a popula-

tion of 26% smokers, ranked 33rd globally. Furthermore,
ithas been estimated that11.7% of people (22.4% males and
0.8% females) start smoking approximately around the age
of 15inIran (5, 6).

The risk of smoking for some diseases could be re-
versed, while for others the risk was approximately frozen
at the point when smoking stopped (7). Some pieces of
evidence claim that roughly 75% - 80% of smokers who
have attempted to quit relapse within the first six months
(8). Smoking cessation interventions are commonly influ-
enced by theories and models of behavioral change, in-
cluding the Transtheoretical Model (TTM) (9). Several stud-
ies have shown the effectiveness of TTM based educational
interventions on smoking cessation (10-12). In fact, TTM en-
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ables us to design suitable interventions for the stages of
change by which the smokers can increase their success
for smoking cessation up to 39.5% (13-15). The stages of
change consist of five, including pre-completion, comple-
tion, preparation, action, and maintenance (16). The TTM
suggests designing interventions, which are appropriate
for each stage of change among the individuals (17). This
model consists of four constructs, including the stage of
change (SOC), the processes of change (POC), self-efficacy
(SE), and decisional balance (DB). The temptation to smoke
is conceptualized to be inversely related to feelings of con-
fidence and self-efficacy with regards to remaining absti-
nent from smoking (18).

2. Objectives

This study has aimed to evaluate the effectiveness of a
designed TTM based educational program on smoking ces-
sation among automobile factory workers in Bam, Iran.

3. Patients and Methods

The present interventional study was conducted on
male workers who were working in an automobile man-
ufacturing factory located in Bam city, Iran, from April
2017 to October 2017. The inclusion criteria were from 18
to 60 years of age, being motivated to quit smoking, hav-
ing smoked at least 100 cigarettes at the beginning of the
study, confirmed smoking habit by using exhaled carbon
monoxide level test (measured by the Smoker lyzer Bed-
font Pico instrument), and being able to read and write
Farsi language. The exclusion criteria were suffering from
or having a history of psychotic diseases, consuming psy-
chotropic drugs, attending smoking cessation sessions be-
fore the study, having a history of any systemic diseases
that encounter the study results and being reluctant to
be studied. All procedures of the study were explained to
the potential participants. The informed consent form was
signed by them. Ethics Committee of Tarbiat Modares Uni-
versity approved the study (code no: 52D, 5608).

3.1. Intervention

Considering the need assessment of the participants
that was done at the beginning of the study, the educa-
tional intervention was designed for four sessions, each
session 45 minutes per person, based on TTM variables in
which the educational program was conducted through
lectures, discussions, and question/answer techniques. In
the first and second sessions, the mechanisms of tempta-
tion construct of TTM for smoking were discussed. There-
fore, during these two sessions, the ways through which

participants were supposed to overcome temptation and
to continue smoking cessation in addition to the ways for
reducing obstacles of smoking cessation, and the tech-
niques for replacing smoking with some healthy behaviors
were assessed and discussed.

In the third session, the construct of change pro-
cess was assessed. In this regard, self-awareness, self-
reassessment, and self-release were discussed. The most
important topics of this session included the ways of quit-
ting smoking, the techniques for successful smoking ces-
sation, assessing the reasons for failing to stop smoking,
recapturing the reasons for deciding to quit smoking, re-
viewing the impact of being a smoker and how they cur-
rently feel after smoking cessation, setting short/long term
goals for quitting smoking, being committed to short-
term goals and the process of quitting. All these top-
ics were assessed through discussion and question/answer
techniques.

During the fourth session, the decisional balance of
smoking cessation was mentioned. The main points of
this session were the importance and benefits of smoke
quitting, the barriers towards smoke quitting and solu-
tions to remove mentioned barriers in order to achieve the
goals. After completing the educational program, the par-
ticipants were recommended to quit smoking at most the
next two weeks. During the follow up period while smok-
ing cessation happened, especially at the first days after the
intervention, the recommendations for continuing smok-
ing cessation, tempting situations and the likelihood of er-
ror and sliding back into smoking, nicotine dependence
and signs of nicotine deprivation, stress induced by smok-
ing cessation and the techniques to cope with this situa-
tion, as well as the importance of doing physical exercise
were counseled with the participants through phone con-
tacts. The interventional program was just applied for in-
tervention group. However, both groups received routine
messages for smoking cessation. In this study, the primary
outcome was smoking cessation and the secondary out-
comes were the TTM constructs of stage of change, temp-
tation, process of change and decisional balance.

3.2. Measurements

To measure TTM constructs, the short form of TTM
questionnaire was used. This 38-item questionnaire with
5 points Likert scale was developed by Prochaska et al.
(19). This instrument consists of four constructs, including
stage of change, process of change, temptation, and deci-
sional balance. The Persian version of this instrument was
confirmed and validated in the previous study (20).

Fagerstrom Test for Nicotine Dependence (FIND) was
used to measure smoking cessation. Based on this ques-
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tionnaire, if one smokes his first daily cigarette within the
first 5 minutes, 6 to 30 minutes, 31 to 60 minutes, and after
60 minutes after waking up in the morning, she/he gets a
score of 3, 2, 1, and 0, respectively. The reliability and va-
lidity of this questionnaire were evaluated/confirmed and
validated in several previous studies in Iran (21, 22). The
specificity and sensitivity of the Fagerstrom test have been
67.5% and 76.2%. This questionnaire was translated from
English into Persian by two translators and back-translated
by two independent translators. The translators were flu-
ent in both English and Persian. They were all experienced
healthcare professionals with many years of experience in
the field. Then, having examined the questionnaire, the ac-
curacy was confirmed by the research team and translators
(21,22).

3.3. Sample Size

To determine the sample size, the parameters of previ-
ous studies (23, 24) such as (a = 0.05, 8 = 0.1, effect size =
0.55, P; =33.3% and P, = 2.7%) were considered, so the sam-
ple of 46.1subjects for each group was calculated. However,
considering (10%) for probable drop-out rate, the sample
size increased to 51 subjects.

2
(Z(kg) + Z(l—ﬂ>> X (p1q1 + p2g2)

n =
(p1 — P2)2
~ (1.96 +0.84)*[0.1(0.9) + 0.33 (0.67)]
(0.33 —0.1)°
= 46.1
~ 47

3.4. Sampling

To provide this sample size, multi-stage sampling was
done. At first stage, from all eligible workers of the factory,
122 workers were selected through simple randomization
and at the second stage, the 110 remaining eligible and will-
ing workers were divided into two groups of intervention
and control through random permutation blocking (55
AB, BA block) of every participant (each group included 55
workers). From each group, 5 participants were excluded
due to not continuing the study or not complying with the
study. Thus the study was completed by 50 participants in
each group. Figure 1 shows the procedure of sampling. As
the participants were provided with an ID code, the statis-
tician who assessed the outcomes was blinded. However,
because of the nature of the study the educator and partic-
ipants were not possible to be blinded. Participants were
enrolled, generated to random allocation sequence, and
then assigned to the groups. The data were gathered from
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the participants in both groups at four-time points of the
baseline, immediately post-intervention, 3 and 6-month
follow-up.

3.5. Statistics Method

Chi-square test was used to compare the categorical
variables and repeated measure ANOVA were utilized to
compare parametric variables between the two groups.
In this study, significant was determined statistically
through P < 0.05. In this study, SPSS version 21 was used
for data analysis.

4. Results

In general, 100 participants, including 50 individuals
with a mean age of 30.90 + 4.22 in the intervention group
and 50 individuals with a mean age of 31.44 + 3.55 in the
control group completed the study. Table 1 shows demo-
graphic characteristics. There was no significant differ-
ence between the two groups at baseline (P > 0.05). Both
groups were low smokers with regard to nicotine depen-
dency (Fagerstrom Test) before the intervention. There was
no significant difference between the two groups in terms
of the smoking rate. The number of used cigarettes and the
level of exhaled carbon monoxide in both groups at base-
line indicated that the participants were not heavy smok-
ers before the intervention (Table 1). Competition of TTM
constructs (Table 2) shows significant differences between
the two groups in terms of decisional- balance, tempta-
tion, and change processes, in three-time points of post-
intervention, 3 and 6-month follow-up. However, there was
no significant difference between the two groups in terms
of these variables at the beginning of the study. Figure 2
shows the trend plot for these variables during the study
in both groups. Table 3 indicates smoking cessation rate
values and the stage of change of smoking cessation. Ac-
cording to this table, the smoking cessations were 18% and
4% in the intervention and control groups.

5. Discussion

The results of this study showed after the interven-
tion program, more participants were getting into the
action-stage in the intervention group compared to an-
other group.

This finding is in line with previous studies who re-
ported successful cessation rate after education (25-27).
This study could persuade a few people to quit smoking be-
cause in addition to improving beliefs there are many bar-
riers to smoking cessation. A previous study revealed that
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Assessed for eligibility (n =122)

Excluded (n=12)

[0 Not meeting inclusion criteria (n=38)
[ Declined to participate (n=3)

[ Otherreasons(n=1)

v

Randomized (n=110)

A 4

Allocated to intervention group (n=55)
[] Received allocated intervention (n=55)

[ Did not receive allocated intervention (give
reasons) (n=0)

v

Lost to follow-up (give reasons) (n=1)
Discontinued intervention (Getting fired) (n=1)

: Allocation : A4
Allocated to control group (n=55)
[J Received allocated control group (n=55)
[ Did not receive allocated intervention (give
reasons)(n=0)
(oo 3
| Follow-Up | v
N o o = o o - - 4
Lost to follow-up (Lack of Cooperation) (n=1)
Discontinued intervention (n=0)
(T T T T s T s \
! Analysis !

Analysed (n=50)
Excluded from analysis (High Missing) (n=3)

Analysed (n=50)
Excluded from analysis (High Missing) (n=4)

Figure 1. Follow diagram of the study is presented

barrios such as weight gain, craving a smoke, loss of plea-
sure, post-quitting stress, depression, and temptations in-
terfere with smoking cessation (28).

This study showed that educational intervention im-
proved the stage of behavior change, so more participants
in the intervention group were ready to quit smoking. This
was in agreement with other studies (23, 25, 29-32). More-
over, at the 6-month follow-up, the success rate of smok-
ing cessation stage was significantly better than the con-
trol group, so more participants moved from preparation
action stage. However, the previous study concluded that
at the 6-month follow-up, few smokers had gone through
fitness phase and stop smoking and there was a possibil-
ity of recurrence (20). Thus it seems that the success of the
present study may be due to the interventions and the tar-

get group who were ready and motivated to quit smoking.

In this study, the temptation was reduced in the inter-
vention group at different follow-ups that may be due to
explaining the symptoms associated with smoking with-
drawal and ways to deal with them. These results are con-
sistent with previous studies (21, 23, 30, 33).

Furthermore, change processes score in the interven-
tion group was more than the other group. The Narimani
et al. study showed that empirical processes such as en-
vironmental reappraisal, and behavioral processes, such
as stimulus control could lead to positive progress in the
process of change in smokers (33). During the follow-up
process, the subjects of the intervention group used more
behavioral processes than the control group. Moreover,
they used less cognitive processes, which are consistent
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Table 1. Demographic Characteristics of the Participants in Both Groups at Baseline

Group Variable Number Intervention (N=50) Control (N=50) P Value
Age(y)? 30.90 £ 4.22 3144 +3.55 0.574
Average age of smoking start 19.0 £ 3.05 18.36 +1.94 0.214
Average duration of smoking 5.44 £1.65 4.94 +1.83 0.158
Educational level, No. (%) 0.525
Lower diploma 7(14) 4(8)
Upper diploma 43 (86) 45(92)
Marriage status, No. (%) 0.760
Single 7(14) 5(10)
Married 43(86) 45(90)
Number of citrate using per day, No. (%) 0.806
<10 40(80) 39(78)
>10 10 (20) 11(22)

Values are expressed as mean =+ SD.

Table 2. Comparison Between the Two Groups in Terms of Decisional-Balance, Temptation and Change Processes, at Four Time Points

Group?
T P Value (RM - ANOVA)
Control (N=50) Intervention (N=50)

Decisional - balance
Baseline 22619 226 £27 0.04 0.9
Immediately after the intervention 2273 £2.28 187+22 7.4 < 0.0001
3-month follow-up 21.9 +2.2 182+ 21 8.8 < 0.0001
6-month follow-up 222424 18.6 £ 1.9 8.1 < 0.0001
Pvalue F=1151; DF=(3,147); P=0.325 F=14.163; DF=(3,147); P< 0.001

Temptation
Baseline 33.9 £3.1 338128 0.2 0.8
Immediately after the intervention 323+51 20.72 £3.01 13.8 < 0.0001
3-month follow-up 31.9 £ 5.09 24.04 +3.05 93 < 0.0001
6-month follow-up 32.6 £47 24.08 2.6 11.09 < 0.0001
Pvalue F=1.441; DF =(3,147); P= 0.233 F=9.807; DF=(3,147); P< 0.001

Change processes
Baseline 70.7£6.8 69.2 £ 9.08 0.9 0.4
Immediately after the intervention 709+63 58.7£5.9 10.08 < 0.0001
3-month follow-up 715 £ 6.88 60.5+ 6.4 83 < 0.0001
6-month follow-up 723+ 67 63.02+ 6.4 6.9 < 0.0001
Pvalue F=17.797; DF =(3,147); P < 0.001 F=1.711; DF =(3,147); P= 0.082

Abbreviations: RM - ANOVA, repeated measure analyze of variance; DF, degree of freedom; SD, standard deviation.

#Values are expressed as mean =+ SD.

with the expected pattern in the theory. According to the conditioning, auxiliary relationships, and reinforcement
meta-theory pattern, individuals who quit smoking, stay = management. However, individuals in the early stages of
in the stage of operation and reach the maintenance stage, = pre-thinking, thinking, and practice using more cognitive
use behavioral processes such as stimulus control, reverse ~ processes (34).
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Table 3. Cumulative Relative Frequency Distribution of the Study Groups in Terms of Smoking Cessation *

Preparation Stage Action Stage
Group
Baseline Immediately After the 3-Month 6-Month
Intervention
Intervention 50 (100) 5(10) 7(14) 8(16)
Control 50 (100) 1(2) 2(4) 2(4)
*Values are expressed as No. (%).
Educational programs can have immediate effects on
Y 24 —e— Control .
g 23 - —e= Intervention the audience; therefore, they should seek the most effec-
— [ . e . . . .
2 — I tive methods with acceptable consistency, which the re-
g 213 i sults of the study conducted by Rashidi et al. (35). However,
S - — —— . .
Z 18 = this research showed that the designed theory-based edu-
SR . o . .
2 16 cation could be effective in progressing stages of smoking
15 ;
6-Month  3-Month Immediately Baseline cessation.
Follow Up Follow Up After
Intervention
35 Ps —— Control i
“ —_ . . . = e wtion | 51 Conclusions
S 30
g R
‘é‘. % —-———_ _ , Although the current manuscript concluded that TTM-
-— »
g% based intervention program can be taken as an effective
B e Month _3Month Immediately Baseline method for smoking cessation for smokers in the prepara-
FollowUp FollowUp  After tion stage, the findings should be evaluated in future stud-
Intervention ) A e
" ies with lower limitations.
g 35 - —o—Control
172}
§ 30 = . —— . — ,’ —e= Intervention
=]
’
3] . . .
A ’ 5.2. Study Limitations
% —-———=-a /
g 2 T~
S This study had several limitations such as conducting
1 .
> 6Month 3Month Immediately Baseline just among male workers, so the results may not be gen-
Follow Up Follow U After : : _
P tervention eralized to females. However, all smokers in the prepara

Figure 2. The trend plot is shown for the variables during the study in both groups

According to this study, perception of smoking cessa-
tion benefits in the intervention group was significantly
better than the control group and adversely the barrier
perception in the intervention group was lower than the
other group. All these benefits might be due to the inter-
ventional program. These findings indicate that the inter-
vention has been able to reduce the barriers, and increase
the benefits of the cessation of smoking. Furthermore,
the effectiveness of interventions remained stable up to
six months after interventions. According to the pattern
of the theory, it is expected that the intervention group
becomes closer to the maintenance stage; the perceived
disadvantages/perceived benefits of quitting smoking, the
benefits/barriers and cost of smoking cessation to be de-
creased (15).

tion stages were invited, and the census sampling meth-
odswere applied. The final limitation was the small sample
size of the study.
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