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INTRODUCTION

Several studies have shown that smoking can affect TB
in different aspects such as enhancing the development of
TB infection, activation of latent TB and related mortality

(1). These effects might be due to extensive exposure to

Background: Several studies have shown that smoking, as a modifiable risk
factor, can affect tuberculosis (TB) in different aspects such as enhancing
development of TB infection, activation of latent TB and its related mortality.
Since willingness to quit smoking is a critical stage, which may lead to quit
attempts, being aware of smokers’ intention to quit and the related predictors
can provide considerable advantages.

Materials and Methods: In this cross-sectional study, subjects were recruited
via a multi-stage cluster sampling method. Sampling was performed during
2012-2014 among pulmonary TB (PTB) patients referred to health centers in
Tehran implementing the directly observed treatment short course (DOTS)
strategy and a TB referral center. Data analysis was conducted using SPSS
version 22 and the factors influencing quit intention were assessed using
bivariate regression and multiple logistic regression models.

Results: In this study 1,127 newly diagnosed PTB patients were studied; from
which 284 patients (22%) were current smokers. When diagnosed with TB, 59
(23.8%) smokers quit smoking. Among the remaining 189 (76.2%) patients who
continued smoking, 52.4% had intention to quit. In the final multiple logistic
regression model, living in urban areas (OR=8.81, P=0.003), having an office job
(OR= 7.34, P=0.001), being single (OR=4.89, P=0.016) and a one unit increase in
the motivation degree (OR=2.60, P<0.001) were found to increase the intention
to quit smoking.

Conclusion: The study found that PTB patients who continued smoking had
remarkable intention to quit. Thus, it is recommended that smoking cessation
interventions should be started at the time of TB diagnosis. Understanding the
associated factors can guide the consultants to predict patients’ intention to quit
and select the most proper management to facilitate smoking cessation for each
patient.
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cigarette smoke (2). TB is considered as one of the main
causes of death in the world, particularly in the Asia and
Africa. In 2006, 2.9 million new cases of TB and 7.1 million

deaths from this disease were reported in developing
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countries (3). The majority of TB-related morbidity and
mortality occurs in developing countries, where smoking is
also a major health issue (4). On the other hand, tobacco
use is the most preventable cause of death and as the
second leading cause of death in the world; one out of
every ten deaths among adults is due to smoking. It is
expected that by 2030, the annual death rate from tobacco
consumption reaches 8 million (5). The issue of smoking
cessation should be considered as an integral part of TB
control programs. Accordingly, much has been done for
smoking cessation in TB patients by the International
Union Against Tuberculosis and Lung Diseases (IUATLD)
(6). However, its efficacy for TB control has not yet been
established (7). Being aware of the patients’ intention to
quit smoking and the related factors can assist the therapist
to obtain better quit results during the treatment course (8).
As mentioned in health behavior theories, willingness to
quit is the main prerequisite for quit attempts (9).

Health problems can influence a smoker’s positive
intention to quit (10). Other factors such as age, gender,
nicotine dependence, motivation factor, self-efficacy and
previous quit attempts can also affect one’s quit intention
and cessation results (11, 12). Knowledge about a patient’s
intention to quit and its predictive factors can help the
consultant to choose an appropriate cessation method to
achieve a better progress during treatment (13).

Tobacco use and TB are major health hazards, many
aspects of which are still unclear. Therefore, this study
aimed to determine the intention to quit and its associated

factors among smokers newly diagnosed with PTB.

MATERIALS AND METHODS

In this cross-sectional study, subjects were recruited
through a multi-stage cluster sampling method. Overall,
there are 230 health centers in Tehran. These centers are
categorized into three groups based on their geographical
location and each group is under supervision of one
medical university. There are eight comprehensive health
centers in each group, implementing the DOTS strategy.

Because each comprehensive health center was regarded as

a cluster and the homogeneity between the samples in a
comprehensive health center was assumed to be higher
than the homogeneity of different comprehensive health
centers, and also all comprehensive health centers are
under the supervision of Ministry of Health, we considered
two comprehensive health centers in each section. Masih
Daneshvari TB center that has referrals from all over the
Tehran city was also considered as one of our sampling
sources.

All the newly diagnosed sputum smear positive and
smear negative PTB patients (defined as any
bacteriologically confirmed or clinically diagnosed case of
TB involving the lung parenchyma or the tracheobronchial
tree who has never been treated for TB or has not taken
anti-TB drugs for at least one month) referred to the afore-
mentioned seven sampling centers during 2012-2014 were
included in the study. The inclusion criteria were as
follows:

Category I patients: Newly-diagnosed PTB patients
based on treatment guidelines of the World Health
Organization (WHO)(14); age =218 years; Iranians or
Afghans who could speak Farsi.

The exclusion criteria were:

Multi-drug resistance; co-infection with HIV/AIDS;
category II patients; recurrence, treatment failure or
treatment errors; category IIl patients; chronic TB; not
willing to participate in the study; unable to communicate
or understand the written consent form.

Smoking status was considered based on the patients’
self-reports of tobacco consumption, according to the
WHO and IUATLD documents (15). After explaining the
study, patients willing to participate completed the written
consent form and were included in the study. Data were
gathered through face to face interviews, in which
predesigned questionnaires were completed by the
interviewers, recording information about smoking
history, nicotine dependence, reason for smoking and
intention to quit based on the WHO standard tests (13).
Intention to quit was defined as whether the patient was

willing to quit within the next month or not. Motivation
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degree was evaluated by asking the patients to assess their
motivation to quit smoking on a scale of one to 10. Self-
confidence score was also determined on a scale of
one to 10, evaluating the patients’ confidence to quit
smoking (13).

All the data were entered into SPSS software twice.
Analysis was performed by SPSS version 22 software.
Since continuous variables (age, smoking initiation age,
pack/year) were not normally distributed, logarithm
conversion was used to create normal distribution. The
Student t-test was used for comparison of continuous
variables and Pearson’s chi-square test with the Fisher's
exact test were used for qualitative variables. To
investigate the factors influencing intention to quit
smoking, bivariate regression and multiple logistic

regression models were used.

RESULTS

In this study, 1,127 newly diagnosed PTB patients
referring to comprehensive health centers and a
tuberculosis referral center were included; out of which 624
(55.4%) were males. There were 879 (78 %) nonsmokers and
248 (22%) patients were current smokers including 228
(20.2%) daily smokers and 20 (1.8%) occasional smokers.
When diagnosed with TB, 59 smoker patients (23.8%) quit
smoking. The remaining 189 (76.2%) patients continued
smoking despite PTB diagnosis (Figure 1).

The mean age of the patients who continued smoking
was 41.27£12.01 years. Table 1 shows the other
demographic characteristics of the smokers. Regarding the
patients” smoking status, 183 (96.8%) were daily smokers
while six patients (3.2%) were occasional smokers.
Although age of smoking initiation ranged from six to 45
years, the average age of smoking initiation was 20 years.
The number of cigarettes smoked varied from 0.5 to three
packs per day. The overall average of daily cigarette
consumption was 19.5 cigarettes. After PTB diagnosis, 99
patients (52.4%) had intention to quit in the next month.
The smoking status of the patients with regard to their

intention to quit is depicted in Table 2.
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Based on the bivariate analysis of the factors affecting
intention to quit within the next month, Iranians were
significantly more likely to have intention to quit
compared to Afghans (P<0.001, OR=28.00, 95%CI=3.67-
213.51), as well as past quit attempts (P<0.001, OR=13.72,
95%C1=5.48-34.33). Moreover, we found that being single,
working in office and living in urban areas had significant

associations with smoking (Table 3).

1,127 PTB Patients

879(78%) 243(22%)
Nonsmokers Smokers
189(76.2%) 59(23.8%)
Ongoing smoking Quit smoking

99 (52.4%)
With quit intention

90 (47.6%)
Without quit intention

Figure 1. The study flow chart

Table 1. Demographic characteristics of ongoing smoker PTB patients

Intention to quit

Factor (in the next month) Total
Yes n (%) No n (%)
s Male 93 (50.8) 90 (49.2) 183 (100)
ex
Female 6 (100) 0(0) 6 (100)
Afghan 1(4.8) 20(95.2) 21 (100)
Nationality
Iranian 98 (58.3) 70 (41.7) 168 (100)
Rural 13(30.2) 30 (69.8) 43 (100)
Living Area
Urban 86 (58.9) 60 (41.1) 146 (100)
Married 33(35.1) 61 (64.9) 94 (100)
Marital Status
Single 66 (69.5) 29 (30.5) 95 (100)
Manual 41(41) 59 (59) 100 (100)
Occupation*
Office-worker 55 (67) 27 (32.9) 82 (100)
Illiterate 5(35.7) 9(64.3) 14 (100)
Under diploma 63 (54.3) 53 (65.7) 116 (100)
Education
High school diploma 20 (41.7) 28 (58.3) 48 (100)
Academic 11(100) 0(0) 11 (100)
Underlying No 95 (51.4) 90 (48.6) 185 (100)
disease Yes 4(100) 0(0) 4(100)

*Different total; due to missing variable
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Table 2. Smoking status according to the intention to quit smoking in the next month

Intention to quit smoking

Factor (in the next month) Total P-value
No Yes
Relaxation 8 (100%) 0(0%) 8 (100%)
) Pleasure 1(7.7%) 12 (92.3%) 13 (100%)
Reason of smoking* - <0.001
Addiction 32 (41.6%) 45 (58.4%) 77 (100%)
Habitual 58 (66.7%) 29 (33.3%) 87 (100%)
. No 50 (37.3%) 84 (10.9%) 134 (100%)
Past quit attempt <0.001
Yes 49 (89.1%) 6 (6%) 55 (100%)
Smoking initiation age 19.3048.92 20.94+5.98 20.15+7.66 0.29
Packs/Year 24.78+30.25 21.4721.02 23.19+26.16 0.36
Nicotine dependence 4.73+2.68 4.80+2.64 4.76%2.67 0.02
Motivation degree 7.1442.83 3.45+1.79 5.45+3.02 <0.001
Self-confidence score 6.36+2.83 3.31£1.82 4.97+2.84 <0.001
*Different total; due to missing variable
Table 3. Factors affecting the intention to quit by multiple logistic regression models
Crude Adjusted
Factor
OR 95% CI P-value OR 95% Cl P-value
Rural
Living Area 3.30 1.59-6.86 0.001 8.81 2.05-37.90 0.003
Urban
Married
Marriage 420 2.29-1.72 <0.001 4.89 1.33-17.91 0.016
Single
Manual
Occupation 293 1.59-5.39 0.001 7.34 2.32-23.27 0.001
Office-worker
Smoking Initiation age 1.01 0.96-1.04 0.12 0.97 0.91-1.03 0.41
Nicotine dependence 1.03 0.92-1.15 0.19 0.57 0.14-2.20 042
Motivation degree 321 2.23-4.62 <0.001 2.60 1.59-4.26 <0.001
Self-confidence score 248 1.88-3.29 <0.001 0.75 0.49-1.13 0.17
Since the factors such as age, sex, education, reason of DISCUSSION
smoking, number of cigarettes smoked per day and the Tuberculosis and smoking are known as two

packs/year were not found to significantly affect the
outcome in bivariate statistical analysis, their odds ratio
were not calculated and these factors were not included in
multiple regression models. In spite of the significant effect
of nationality and past quit attempt history on patient’s
intention to quit in bivariate analysis (P<0.001, P<0.001),
these factors were not entered into the multiple logistic
regression model due to the low number of cases in one of
the groups. In the final multiple logistic regression model,
living in urban areas, office jobs, being single and a one
unit increase in the motivation scale significantly increased

the intention to quit smoking (Table 3).

intertwined epidemics that lead to six million deaths per
year (16). Smoking increases the risk of infection and TB in
such a way that 20% of the total TB burden has been
attributed to tobacco use (17). In the past decade, the rate
of tobacco use related morbidity and mortality in
developing countries was doubled and it is estimated that
in the next 20 years, 80% of the morbidity and mortality
from smoking occurs in developing countries (18). If
preventive measures are not taken to stop smoking and
health providers do not provide quit advice and smoking
cessation interventions for the smokers, this health hazard

will probably result in the deaths of more than a hundred
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million people (19). In response to the evidence on the
harmful effects of smoking on TB, inclusion of smoking
cessation interventions in TB treatment programs is firmly
recommended (20). It is observed that the intention to stop
smoking is clearly correlated with the rate of successful
smoking cessation and it is one of the key steps for quitting
(21). Being aware of the patients’ smoking status, their
intentions to quit and the influencing factors can help
consultants to choose the best method based on individual
characteristics.

Rate of smoking cessation in people who have a serious
desire to quit is higher than in others (22); accordingly, it is
important to specify the characteristics related to smokers’
intention to quit (23). The current study found that 22% of
the newly diagnosed PTB patients were smokers and 16.8%
continued smoking despite the TB diagnosis. The
prevalence of smoking among PTB patients seemed to be
higher than the 14.2% prevalence rate reported in a normal
Iranian population (15-64 year olds) (18).

In our study, 96.8% of smoker PTB patients were males
and only 3.2% were females. These figures seem to be
compatible with the results obtained for a normal Iranian
population reporting that 24% of men and 4.3% of women
were smokers (18), which was most likely due to the socio-
cultural factors. In our study, 52.4% of smokers were
willing to quit within the next month. In a research
conducted in Canada, one-third of patients aged 45 years
or older had planned to stop smoking in the near future
(23). In Vietnam, the intention to quit within the next
month in healthy smokers was 36%, and in studies in
India, China and Thailand, this figure was reported to be
12%, 24% and 30%, respectively (24,25). Accordingly, it
seems that the quit intention among PTB patients is higher
than in healthy smoker population. Of course, the
conditions of TB patients increase the probability of
successful smoking cessation (26-28). In this study,
intention to quit in patients with higher self-confidence
scores was significantly higher than in the others. Other

studies have also shown that the probability of success of
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patients in quitting with higher self-confidence scores is
greater than those with lower self-confidence scores (29).
Quitting smoking is a dynamic process that requires
repeated quit attempts (30). One of the remarkable findings
of our research was the correlation between previous quit
attempts and the intention to quit smoking, which is
congruent with the findings of other studies (31-35). This
indicates that tobacco users require multiple quit attempts
before their final quit process (30). Therefore this factor
should be considered in the process of smoking cessation.

Through logistic regression analysis, this study showed
that living in urban areas, office work, being single and
high level of motivation increased the intention to quit
among the patients. Other evidence also supports the
relationship between the intention to quit and the
occupational status (36-38) but no other studies have
mentioned a correlation between marital status and the
intention to quit. The number of daily cigarettes smoked
and nicotine dependence were not found to affect the
intention to quit in this model, however, studies in the US
and Canada on healthy smokers have confirmed this
relationship (39).

In order to yield better smoking cessation results,
consultants need to know the patient's dependence,
motivation degree and readiness, so that the therapists can
provide the proper techniques and methods for the
smokers to quit (13). This study found that the intention to
quit smoking in newly diagnosed PTB patients was
remarkable. In general, it is suggested that for successful
smoking cessation programs, therapists should pay
attention to smokers who are at the stage of pre-
contemplation and contemplation (40) and it is never too
late for the health care staff to provide smoking cessation
interventions (23).

As it is recommended that smoking cessation
interventions be started at the time of TB diagnosis,
understanding these associated factors can guide the
consultants to predict the patient’s quit intention to some

extent and choose the most proper intervention to facilitate
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quitting in each case, so that the practitioners can help
smoker PTB patients to progress through stages of change
and continuously reduce the prevalence of smoking in this
population. Also, these data can be used to motivate policy
makers and stakeholders to include smoking cessation

plans in the national TB control programs.

Limitations

Cross-sectional nature of this study does not allow
evaluation of the causal relationship between factors and
smoking cessation, and its prognostic factors. Thus, further
prospective studies are required. Meanwhile, as this study
was conducted on patients with newly diagnosed PTB, its

results cannot be generalized to all TB patients.
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