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Abstract
Aim: Limited data are available in the literature about the long-term results of smoking cessation and the relapse rate in older smokers.
We aimed to demonstrate the efficacy of short- and long-term smoking cessation behaviors in individuals over 65 years of age.
Methods: Patients’ data were analyzed retrospectively from hospital records between 2014 and 2018. All patients received individual
behavioral therapy and were prescribed the drugs that were best suited for their individual circumstances, such as nicotine replacement
therapy, bupropion, and varenicline. Patients who quit smoking during the three-month period of outpatient follow-up were contacted
by phone at least two years later and asked whether they still smoked or not.
Results: In total, 68 older participants (13 female and 56 male) were included. In the initial three-month follow-up period, 29 of the
participants (42.6%) dropped out of the smoking cessation program after the first interview. Eleven of the smokers (16.2%) did not
quit smoking, and 28 (41.1%) did quit smoking. Fourteen participants (20.6%) achieved long-term abstinence (i.e., were not smoking at
the two-year follow-up), while the remaining 10 participants (14.7%) had started to smoke again. No statistically significant difference
was found between quitters and non-quitters in terms of age, gender, duration of the smoking habit, the number of cigarettes smoked
daily, the reason for starting smoking, the reason for the desire to quit smoking, and the treatment methods used.
Conclusion: Smoking cessation strategies should be tailored and constantly re-evaluated in elderly people for safe management, and
they should be followed up closely to avoid relapse risk.
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Introduction

that male smokers who quit at age 65 gained 1.4 to 2.0
years of life expectancy, and women gained 2.7 to 3.7
years of life expectancy. Additionally, the health benefits of
smoking cessation that have been demonstrated for older
adult smokers include a lower risk of stroke, respiratory
tract disease, and cancer. Thus, quitting smoking even at
an older age can yield substantial benefits (3).
It has been determined that the results of smoking
cessation behavioral therapy and pharmacotherapy are as
effective in the elderly as in the young (4,5). However,
limited data are available in the literature about the longterm results of smoking cessation and the relapse rate in
older smokers. In this study, we aimed to demonstrate
the short- and long-term efficacy of smoking cessation
behaviors in individuals over 65 years of age.

The rate of using tobacco and tobacco products
among people aged 65 and older in Turkey is 17.9% for
men and 2.6% for women (1). It is known that smoking
is associated with an increased risk of chronic heart and
lung diseases, cerebrovascular diseases, and cancer,
and these diseases are most prominent in the aged
population. Thus, increased risk of morbidity and mortality
attributed to tobacco exposure can be prevented through
smoking cessation. In the elderly population, mortality is
approximately three-fold greater among smokers, while a
decreased mortality risk with smoking cessation has been
found, despite the high mortality rates in this age group
(2). Mortality rates are lower in former smokers who have
abstained longer, suggesting that the best results are
achieved when people stop smoking early. It was observed
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Methods

Statistical Analysis

Data Collection
Our study was approved by the local ethics committee
University of Health Sciences Turkey, Istanbul Training and
Research Hospital Ethics Committee (date: 08.05.2020,
no: 2264). Owing to the retrospective nature of the study
with no available informed consent.
In total, 68 older participants (13 female and 56 male)
were included in our study from among 550 patients
who applied voluntarily to the smoking cessation clinic
at Yedikule Chest Diseases and Chest Surgery Training
and Research Hospital, Istanbul, Turkey between January
2014 and September 2018. Patients’ data were analyzed
retrospectively and they were contacted by phone and
asked whether they were smoking or not in January 2020.
Participants’ demographic information was recorded,
and they completed the six-item Fagerström test for
nicotine dependence test at the first visit to the smoking
cessation program. A score of 5 or more indicates significant
dependence, while a score of 4 or less shows a low to
moderate dependence (6). All patients received individual
behavioral therapy and were prescribed the drugs that
were best suited for their individual circumstances, such
as nicotine replacement therapy (NRT), bupropion, and
varenicline.
Participants who smoked ≥20 cigarettes daily received
21 mg nicotine/24 h nicotine patches for four weeks,
followed by patches with a reduced dose (14 mg
nicotine/24 h) for two weeks, and then by patches with a
further reduced dose (7 mg nicotine/24 h) for two more
weeks. For individuals who smoked <20 cigarettes daily,
we offered 14 mg nicotine/24 h patches for six weeks
followed by 7 mg nicotine/24 h patches for two weeks.
Participants were given either bupropion 150 mg/day
for the first three days and 300 mg/day for 12 weeks from
the fourth day or varenicline 0.5 mg/day from the first
to the third day, 1 mg/day on the fourth to the seventh
day, and 2 mg/day from the second to the 12th week.
All participants were encouraged to revisit the clinic every
1-2 weeks after the first session. Combined therapies
were provided to patients who were not successful with
their first treatment or their medications were changed at
follow-up visits.
Besides the pharmacological treatment, all patients
received individual behavioral therapy from a physician
and a smoking cessation nurse. Non-quitters included
participants who did not provide follow-up data or were
lost to follow-up and those who failed to quit smoking.
Patients who quit smoking during the three-month period
of outpatient follow-up were contacted by phone at least
two years later and asked whether they still smoked or not.
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The data were analyzed using IBM SPSS Statistics 18©
SPSS Inc. The compliance of continuous variables with
normal distribution was examined with the KolmogorovSmirnov test. Categorical variables are presented as
frequency and percentage, and continuous variables as
mean, standard deviation, median, and the smallest
and largest values. Associations between categorical
values were calculated by chi-square tests and Fisher’s
Exact tests. Significant differences between groups for
parametric continuous values were determined with the
Student’s t-test, while the Mann-Whitney U test was used
for non-parametric continuous variables. A p-value of 0.05
was considered significant.

Results
A total of 68 participants (13 female and 55 male;
mean age 67.35±3.04 years) were included in the study.
The demographic variables are shown in Table 1.
Although 28 (41.1%) of the smokers were able to quit
smoking in the first three months following the smoking
Table 1. Smoking cessation status by sociodemographic
characteristics
Quitter (n=14)

Non-quitter
(n=54)

Age (mean ± SD)

68.07±3.56

67.16±2.95

Weight (kg)

68.21±11.71

67.16±2.95

Gender n (%)
Female
Male

1 (7.7%)
13 (23.6%)

12 (92.3%)
42 (76.4%)

Marital status n (%)
Married
Single
Widow

12 (22.2%)
0 (0.0%)
2 (15.4%)

42 (77.8%)
1 (100.0%)
11 (84.6%)

Children n (%)
Yes
No

13 (21.0%)
1 (50.0%)

49 (79.0%)
1 (50.0%)

Educational level n (%)
Primary school
Juniour high school
High school
University

9 (18.8%)
4 (36.4%)
0 (0.0%)
1 (50.0%)

39 (81.2%)
7 (63.6%)
7 (100.0%)
1 (50.0%)

Job n (%)
Non-working
Active working
Retired

1 (9.1%)
0 (0.0%)
13 (24.1%)

10 (90.9%)
3 (100.0%)
41 (75.9%)

Comorbidities n (%)
Cardiovascular diseases
Cerebrovascular diseases
COPD
Malignancy
Liver diseases
Depresion
Alcohol consumption

5 (35.7%)
0 (0.0%)
5 (35.7%)
2 (14.3%)
0 (0.0%)
0 (0.0%)
0 (0.0%)

14 (25.9%)
3 (5.6%)
9 (16.7%)
4 (7.4%)
1 (1.9%)
3 (4.4%)
2 (3.7%)

p

0.41¶
0.15¶
0.20* ¥

0.75* ¥

0.91* ¥

0.20* ¥

0.35* ¥

0.69** ¥
0.86
0.23
0.78
0.60
0.86
0.46

*Row percentage, **Column percentage, ¶ t-test, µ Mann-Whitney U test, ¥ Chisquare test, COPD: Chronic obstructive pulmonary disease, SD: Standard deviation
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cessation intervention, only 14 achieved long-term
abstinence (20.6%) after two years, while the remaining
10 (14.7%) had started to smoke again (Figure 1). The
smoking cessation rate was 7.7% for women and 23.6%
for men.
Participants’ smoking history and cessation behaviors
are shown in Table 2.
Participants’ reasons for their intention to quit smoking
included current illness (55.8%), doctor's advice (47%),
fear of illness (45.5%), social pressure (30.8%), harm to
the environment (29.4%), desire to be a good example for
their family (29.4%), disturbance of smell (25%), shame
(13.2%), economic concerns (10.2%), religious beliefs
(7.3%), and workplace pressure (1.47%). No significant
difference was observed in terms of their reasons for
starting smoking or for their desire to quit smoking and
their smoking cessation behavior (p>0.05).
Eight (18.1%) of the 44 participants who applied to
the smoking cessation program voluntarily quit smoking,
while 26.1% of the 23 participants who applied to the
program on the advice of a doctor quit smoking.
Treatment methods and relationships showed Graphic
1 for quitters and non-quitters. No significant relationship
was observed between the treatment methods used and
smoking cessation results (p>0.05) (Graphic 1).
The most common side effects of NRT were dry mouth,
attention deficit, dyspepsia, palpitations, and anorexia.
Of the patients who used bupropion, 15 (46.6%) had
dry mouth, four (26.6%) experienced itching, and four
(26.6%) had insomnia. Among the patients who used
varenicline, nine (26.4%) experienced dry mouth, eight
(23.5%) reported colorful dreams, eight had (23.5%)

insomnia, five (14.7%) experienced nausea, and five
(14.7%) experienced personality change.
Seven of these participants had started smoking again
in the first three to six months following the smoking
cessation program, one of them relapsed 18 months after
the program, and one of them started smoking in the
third year after the program. No statistically significant
difference was found between quitters and those who
restarted smoking in terms of age, gender, duration of
smoking, the number of cigarettes smoked daily, the
reason for starting smoking, the reason for the desire to
quit smoking, and the treatment methods used.

Graphic 1. The relationship between treatment methods used
and smoking cessation behavior
Table 2. Smoking history and cessation behavior of participants
Quitter
(n=14)

Non-quitter
(n=54)

p

Smoking duration

46.93±8.59

44.02±8.74

0.27

Daily amount of cigarette

21.36±10.94

27.80±19.06

0.15

Number of attemps to quit

3.07±2.64

2.20±4.20

0.06

Fagerstrom nicotine
dependence

5.36±2.27

5.24±2.67

0.77

t-test

Discussion
In our study, the quit rate at three-month following a
smoking cessation program for individuals over 65 years
of age was 41.1%, but at the two-year long-term followup, 10 patients had started smoking again, and thus, the
long-term quit rate was 20%.
Both short- and long-term smoking cessation rates
in the elderly are at least as high as in younger people
(7). In a study conducted in Brazil, the cessation rate was

Figure 1. Scatter diagram of participants
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reported as 41.1% in elderly participants, while 35.4% of
participants younger than 60 years old were smoke-free
at a one-year long-term follow-up. In a Taiwan cohort, the
rate of short-term smoking cessation at a three-month
follow-up was 48.1%; the long-term results of this study
have not been reported (8,9). Moreover, the smoking
cessation rate of older smokers was found to be 37.3% at
a three-year follow-up in another study (10). In our study,
the drop-out rate after the first interview conducted as
part of the smoking cessation program was 42%; this
is compatible with the results of previous studies that
included participants of all ages. Previous results indicated
that older age smokers had lower dropout rates compared
with younger smokers (11). In a previous study conducted
in our clinic, the quit rate after six months was found to
be 24% for all ages, but long-term data was not available
(12). Our present data showed that older smokers can quit
smoking at almost the same rate as the general population
as indicated by our historic controls. Considering the
long-term results (i.e., two-year follow-up), older smokers
seem to be less successful according to our results, but
this needs more clarification due to the limited data in
the literature. Some studies have demonstrated that
older people quit smoking at a higher rate than younger
adults (13,14). Kim et al. (4) showed that the rate of
quitting smoking in the elderly was two-fold higher than
in their younger counterparts. This may be related to the
absence of comorbid diseases associated with smoking in
younger age groups. However, although elderly smokers
are more likely to succeed in quitting than their younger
counterparts, attempting a smoking cessation program
could be more challenging for elderly people (13). The
motivation to quit in the elderly might be low due to
several reasons, but success rates are higher once they are
admitted to a program. Our cohort of smokers aged >65
years demonstrated an acceptable quit rate both in the
short and long term.
Studies have indicated that more chronic illness, being a
nondrinker, being married to a non-smoking spouse, living
in a household with no other smokers, having smoked
for a shorter duration, consuming more cigarettes daily,
experiencing depression, being more educated could be
predictors of smoking cessation among the elderly (4,15).
However, our study, similar to previous studies, showed
that all the socio-demographic variables studied as well
as smoking duration, the number of pack-years, nicotine
dependence and comorbidities were not significantly
correlated with quitting smoking (16). Several studies
have suggested that compared to men, women may be
at greater risk for smoking-related diseases and may also
have greater difficulty quitting smoking, which may result
from a combination of biological, psychological, and social
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factors along with reduced access to smoking cessation
treatment (17,18). Whitson et al. (16) reported higher
rates of quitting in females, while other studies have
demonstrated that males were more successful (17). In
our study, no statistically significant difference was found
between women and men.
Previous studies have found that elderly patients most
frequently want to quit smoking due to existing illness or fear
of illness (10,19). In our study, the factors that most often
motivated attempts to quit smoking were similar to previous
data. However, it is noteworthy that sensitivity to environmental
harm and a desire to be a good example for their family seems
to be prominent motivators in Turkish society, and this could
be associated with the cultural and social characteristics of the
population. In fact, Gunay et al. (14) found the thought of
harming the environment was the most common reason for
quitting smoking. Older Turkish smokers were also motivated
to succeed in smoking cessation to provide a better role
model for their children and grandchildren (14). It is also
known that advice and encouragement from doctors and
other healthcare professionals increase the motivation to
quit smoking, and that older smokers are more sensitive to
doctors’ advice (20,21). In our study, it was seen that those
who applied to the smoking cessation program under the
advice of a doctor had a higher rate of quitting in both the
short and the long term. Therefore, doctors should ask their
elderly patients whether they smoke or not, regardless of their
complaint, and elderly patients should be advised by their
doctor to quit smoking.
In our study, no difference was observed between
the treatment methods in terms of smoking cessation
success either at the three-month (short-term) or two-year
(long-term) follow-up. In the literature, some studies have
found that pharmacotherapy increases smoking cessation
success up to four-fold. Behavioral therapy might play an
additive role in increasing quit rates (22). In some studies,
NRT alone was significantly more effective or equally
effective as varenicline and bupropion and would be safe
for older smokers (9,23). However, the effectiveness of
treatment strategies for smoking cessation in the elderly is
controversial. Recently published a real world cohort study,
effectiviness of cessation strategies were not superior than
unassisted quitting (7). We obtained reasonable results
with a 20% long-term quit rate at the two-year follow-up
in older smokers; the choice of treatment had no impact
on the quit rate. During our follow-up, no side effects that
could cause serious mortality or morbidity were observed.
While the most common side effects were dry mouth in
all groups, colorful dreams and insomnia were observed
frequently in varenicline users without any need for
drug cessation. Generally, pharmacotherapy for smoking
cessation can be used safely in the elderly; however,
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Conclusion

specific metabolic characteristics, comorbidities, and
multiple medicines use should be taken into consideration
(24). Therefore smoking cessation strategies should be
tailored and constantly re-evaluated in elderly patients for
safe management.
Few studies have explored the limits of recidivism in
older smokers by providing long-term follow-up data. A
detailed analysis of factors that contribute to recidivism and
the development of protocols associated with reducing the
relapse rate in elderly people would enhance the success
of smoking cessation programs. It is known that the rate of
resumption of smoking is 35-40% for all ages in one year,
but few studies have been conducted specifically on the
elderly (10,25,26). In two cohort studies, the resumption
of smoking rate was reported as 1% and 16%, respectively.
Both studies provide longitudinal follow-up results without
any data on treatment effect and the results are given
cross-sectionally (16). Pekel et al. (26) found a relapse rate
of 50.1% for all ages without any specific analysis of the
elderly population and nicotine dependency was shown
to be associated with higher rates of relapse; this is similar
to the results of previous studies (27). Esen et al. (28)
found relapse in males (12.9%) was significantly lower
than in females (20.9%) and no significant difference in
relapsing between the mean age groups. In our study,
the recidivism rate was 35.7%; no association was found
between recidivism and age, gender, duration of smoking,
the number of cigarettes smoked per day, the reason
for starting smoking, the reason for quitting, and the
treatment methods. In previous studies, neither behavioral
treatments nor bupropion nor NRT prevented relapses.
However, varenicline decreased the rate of relapse (29). In
our study, those who resumed smoking most often started
again within six months. Therefore, it can be concluded
that older patients should be followed periodically for at
least six months or a year to avoid relapse risk.

Smoking cessation increases the quality of life by
reducing mortality and morbidity in the elderly as well as in
all ages. Older smokers are willing to quit smoking as much
as young adults and they are successful at least young
counterparts. All elderly patients should be questioned
about their smoking status, regardless of their complaints,
and directed to a smoking cessation programme for
appropriate treatment by physicians. Tailored cessation
programs and drugs should be program according to their
metabolic characteristics, comorbidities, and medication
use. It is also extremely important to follow up, question
whether they smoke or not and motivate successful
quitters regularly to avoid recidivism.
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