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A B S T R A C T

The study was aimed to determine the predictors of smoking cessation in 50–66-year-old male

Taiwanese smokers. The study analyzed datasets of the ‘‘Survey of Health and Living Status of the Elderly

in Taiwan’’ (SHLSET), a population-based longitudinal cohort study conducted by the Bureau of Health

Promotion of Taiwan. Binary logistic regression analysis was performed to determine the association of

demographic, socioeconomic, lifestyle and health-related variables with changes in smoking status at

baseline, or with subsequent changes in smoking status in 50–66-year-old male Taiwanese. Functional

impairment was the strongest predictor of quitting smoking for 50–66-year-old Taiwanese men. Other

factors including a first hospitalization, emergency visit, or diagnosis of heart disease, quitting drinking,

living with a spouse and older age were associated with increased likelihood of quitting smoking. Men

with long smoking history, heavy daily cigarette consumption and more formal education were less

likely to quit. Results suggest that functional decline is the major cause for quitting smoking for older

Taiwanese men. Physical impairment and traumatic diseases that cause physical impairment have the

most impact whereas ‘‘silent diseases’’ such as hypertension or diabetes have little impact. These

findings should be useful for designing target-specific intervention strategies for older male Taiwanese

smokers.

� 2011 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Cigarette smoking has long been identified as a major cause of
premature death and is a major public health issue in most
developed and developing countries (Peto et al., 1992; Molarius et
al., 2001; WHO, 2009a). It is associated with increased risk of
vascular diseases and acts synergistically with other risk factors.
For example, the relative risk of stroke among hypertensive
smokers is five times that of normotensive smokers but 20 times
that of normotensive non-smokers (Ockene and Miller, 1997; Kato
et al., 2001). Smoking status was an independent determinant of
multiple silent cerebrovascular diseases (Eguchi et al., 2004). A
significant association was also observed between cigarette
smoking and the incidence of cancer of the lung and transient
ischemic attacks, intermittent claudication and total cardiovascu-
lar disease, especially in men (Freund et al., 1993). Thus, the World
Health Organization (WHO) has repeatedly launched initiatives to
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intensify efforts to control the global tobacco epidemic (WHO,
2009b, 2010).

The most common and perhaps the most important reason for
quitting smoking appears to be the concern over health
(Hymowitz et al., 1997; Hyland et al., 2004; Suwala et al., 2005,
2006). Most smokers have increased desire to quit smoking with
advancing age perhaps due to increasing concern over health.
Thus, older individuals are less likely to smoke (Pomerleau et al.,
2004) and most smokers (87%) quit smoking before 65 years of age
(Suwala et al., 2006).

Age is a major factor of smoking cessation (Hymowitz et al.,
1997; Osler and Prescott, 1998; Henderson et al., 2004; Pomerleau
et al., 2004; Grotvedt and Stavem, 2005; van Loon et al., 2005;
Sachs-Ericsson et al., 2009; Ayo-Yusuf and Szymanski, 2010) and
was found to be a predictor of all seven most common reasons to
quit smoking (Grotvedt and Stavem, 2005). Most smokers attempt
to quit smoking at all ages but stronger motivation appears to be
around 50 years of age perhaps related to the increasing
development of aging-associated health conditions (Suwala et
al., 2006). Many older-smokers have tried to quit smoking
repeatedly without success (Breitling et al., 2009). Although
any age is a good time to quit smoking, the period between 50 and
65 years of age appears to be a critical time for intervention

http://dx.doi.org/10.1016/j.archger.2011.08.004
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Table 1
Characteristics of 673 male smokers of the SHLSET study in 1996 in Taiwan.

Variables n (%)

Age, years

50–59 417 (62.0)

60–66 256 (38.0)

Formal education, years

�6 480 (71.3)

�7 193 (28.7)

Marital status

Married 582 (86.5)

Not married 91 (13.5)

Number of cigarette smoked/day

1–15 240 (35.7)

16–30 342 (50.8)

>30 91 (13.5)

Smoking history, years

<15 21 (3.3)

15.1–30 140 (22.0)

>30 474 (74.6)

Drink �1 time/week 348 (51.7)

Betel nut chewing 173 (25.7)

Exercise �3 days/week 263 (39.1)

During past 12 months

Had a physical exam 235 (34.9)

Hospitalization 75 (11.2)

Emergency visit 46 (6.9)

Had functional impairment 11 (1.6)

Self-reported morbid conditions

Hypertension 124 (18.4)

Diabetes 66 (9.8)

Heart disease 56 (8.3)

Respiratory disease 66 (9.8)

GI problems 111 (16.5)
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because people have increasing concern over their health during
this period (Szanto et al., 2005; Suwala et al., 2006). Smokers who
quit smoking during this age-range also have the potential to reap
a big health benefit after merely five years (Menzin et al., 2009).

The determinants of smoking cessation vary according to
sociodemographic and health-related factors (Vangeli and West,
2008) but the ever-changing social and cultural environments, the
tobacco control policies (Chang and Chiang, 2009) and tobacco
industry activities also play a major role in shaping smoking
behavior and beliefs (Siahpush et al., 2008). Factors associated
with smoking cessation have been extensively studied on both
Western and Asian populations but the real reasons are far from
well understood (Freund et al., 1992; Pomerleau et al., 2004).
Identification of population-specific cessation determinants is
important for developing effective intervention programs (Chung
et al., 2009). The present study was aimed to identify the
predictors of discontinuing smoking in 50–66 years old male
Taiwanese smokers.

2. Subjects and methods

2.1. Source of data

This study analyzed the dataset of the cohort sampled in 1996
for the SHLSET. SHLSET is a prospective cohort study being
conducted by the Bureau of Health Promotion of Taiwan for
gaining an understanding of the impact of demographic, socioeco-
nomic, environmental and lifestyle changes on health, healthcare
use and quality of life of older Taiwanese. Subjects were drawn
with a three-stage probability sampling process (Bureau of Health
Promotion, 2007a). The first stage involved a stratification of the
Taiwanese population into 361 primary sampling units (PSUs) and
then a proportion-to-size random selection of 56 PSUs from
331 PSUs (after excluding 30 lightly populated mountainous
areas). The second stage was a proportion-to-size random
selection of residential blocks from each selected PSU and the
final stage was a random selection of two persons from each
selected block. The process selected 3041 men and women, 50–66
years of age, and 2462 of these persons (81.2%) completed the
initial survey in 1996. These same participants were interviewed
again in 1999, 2003 and 2007. Data up to 2003 survey were
available for academic studies. The response rate was 90.6% for the
1999 survey and 92.1% for the 2003 survey. The protocol of the
survey was reviewed and approved by government-appointed
representatives and the study was conducted according to the
ethical standards set forth in the Helsinki Declaration.

2.2. Data collection

In each survey, trained interviewers conducted in-home in-
person interviews using a structured questionnaire to elicit
demographic, socioeconomic, lifestyle, health and healthcare-
related information on each subject (Bureau of Health Promotion,
2007b).

2.2.1. Predictor variables

The covariates were sociodemographic, health condition,
medical history and lifestyle-related variables (including self-
reports of confirmed hypertension, diabetes, heart disease, stroke,
cancer, respiratory diseases, gastrointestinal disorders, hospitali-
zation, emergency visit, health examination, routine physical
activity; smoking, betel nut-chewing and alcohol-drinking habits;
and physical functional status).

Functional status was assessed with the activities of daily living
(ADL) score, adapted from the 1984 National Health Interview
Survey Supplement on Aging (Fitti and Koval, 1987). Two scores
could be derived from the scale: one measured difficulty on
carrying the functional items and the other measured the degree of
difficulty on performing the items. To assess ADL, participants
were asked whether they had difficulty bathing, dressing,
transferring, eating, walking or toileting without help. Participants
also rated the level of difficulty for performing each of the six items
on a scale from 0 to 3 points (0 = no difficulty, 1 = some difficulty,
2 = much difficulty, and 3 = cannot do). Individual scores were
summed across each of the six items to yield a total score from 0 to
18, with a higher score reflecting a higher level of ADL difficulty
(Johnson et al., 2007). We also defined that a total score of 0–2 is no
impairment while 3 or more is impaired.

2.3. Outcome measures

Changes in smoking status and other information related to
cigarette-smoking were derived from the items that specifically
asked whether each subject was a current smoker and the average
number of cigarettes consumed per day. Those who were not
current smokers were also asked whether he/she was a past-
smoker and the number of years he/she smoked.

2.4. Statistical analysis

Logistic regression was performed to determine the ability of
the sociodemographic, lifestyle and health-related variables and
the changes of these variables (such as quitting alcohol-drinking or
having a new diagnosis of diabetes or a new functional impairment
(occurred after the initial survey in 1996) to predict a change in
smoking status in 1999 or 2003. The stability of behavior- and
health-related variables was evaluated with Spearman’s correla-
tion analysis.

Only male smokers were analyzed because there were only 37
female smokers in the cohort at baseline, not sufficient to have a
meaningful analysis. Statistical analyses were performed with the
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Statistical Package for the Social Sciences (SPSS version 15.0.,
Chicago, IL). Statistical significance for all analyses was evaluated
at a = 0.05.

3. Results

Table 1 shows the characteristics of subjects. Among 2462
subjects at baseline, 1267 were male and among them, 673 were
current smokers. Two-thirds smoked >15 cigarettes/day and a
great majority (97%) had 15 years or more of smoking history.

Table 2 shows the results of the binary logistic regression
analysis. During the first three years (1996 to 1999) of the study
period, becoming functionally impaired increased the likelihood of
discontinuing smoking by 12-fold (odds ratio (OR) = 12.9;
95%CI = 3.07–54.4, p < 0.001); older age (60–66 vs. 50–59 years)
nearly doubled (p < 0.05) the likelihood; but heavy cigarette
consumption (>30 cigarettes/day) decreased the likelihood by 4-
fold (p < 0.05) and a long smoking history of 15–30 years reduced
the likelihood by11 times and a history of 30 years or longer
reduced the likelihood by 30 times. During the later four (4th–7th)
years, becoming functionally impaired increased the likelihood of
discontinuing smoking by nearly 14-fold (OR = 13.7, 95%CI = 3.26–
Table 2
Binary logistic regression models evaluating the probability of quitting smoking in 1999

health statuses in 50–66 years old male Taiwanese smokers of the SHLSET study.

Variables Groups

1996–1999 (n = 569)a

% quit OR (95%CI) p< 

Age in 1996

50–60 13.4 1 

60–66 17.7 1.91 (1.01–3.60) 0.04

Years of formal education

0 12.9 1 

1–6 16.1 1.34 (0.57–3.15) 0.50

�7 14.5 0.93 (0.34–2.52) 0.88

Living with a spouse

No 15.0 1 

Yes 15.1 0.88 (0.38–2.04) 0.75

Smoking quantity

0–15 21.2 1 

16–30 13.0 0.64 (0.34–1.19) 0.15

>30 6.8 0.25 (0.07–0.86) 0.02

Smoking history, years

0–15 67.3 1 

16–30 15.4 0.09 (0.04–0.20) 0.00

>30 7.8 0.03 (0.01–0.07) 0.00

Quit drinking

No 14.6 1 

Yes 18.9 1.30 (0.46–3.69) 0.61

Started health check-up

No 15.0 1 

Yes 14.9 0.76 (0.35–1.65) 0.49

First time hospitalized

No 13.4 1 

Yes 26.7 1.60 (0.60–4.27) 0.34

First time emergency visit

No 14.0 1 

Yes 23.8 1.36 (0.46–4.03) 0.58

Became functionally dependent

No 13.8 1 

Yes 58.8 12.92 (3.07–54.36) 0.00

New CHD diagnosis

No 14.7 1 

Yes 20.7 2.24 (0.66–7.57) 0.19

a Both models also included the following variables: alcohol-drinking, betel-nut ch

respiratory disease, gastrointestinal disorders and new diagnosis of hypertension, diabe

significantly associated with a change in smoking status.
b Indicating the significant differences in the strength of association between the tw
* p < 0.05.
** p < 0.01.
*** p < 0.001.
57.7, p < 0.001); living with a spouse increased the likelihood by
about 10-fold (OR = 10.21, 95%CI = 2.47–42.16, p < 0.001); quitting
alcohol-drinking, having a first hospitalization, a first emergency
visit or a new diagnosis of heart disease all significantly increased
the likelihood of discontinuing smoking (all p < 0.05). Having a
first health examination was only nearly significant (p < 0.057).
Longer years of formal education (�7 years) and longer smoking
history (15–30 years) significantly reduced the likelihood of
discontinuing smoking. Other variables including alcohol-drink-
ing, betel-nut chewing and physical activity, hypertension,
diabetes, heart disease, respiratory disease and gastrointestinal
disorders showed no significant association with changes in
smoking status. There were significant (p < 0.05) interactions with
time in some variables. Older age, more formal education, living
with a spouse, quitting drinking, having the first health check-up,
first hospitalization or first emergency visit, becoming functionally
dependent and having a new diagnosis of CHD all produced greater
impacts on changing the smoking status during the last four years
than during the first three years of the study. The reverse was true
for quantity and years of smoking. All behavior- and health-related
variables examined showed relatively good stability during the
study periods (all p < 0.001) (Table 3).
 or 2003 predicted by 1996 sociodemographic and lifestyle variables and changes in

1999–2003 (n = 426)a

% quit OR (95%CI) p<

17.3 1

7 26.6 1.60 (0.86–2.96) 0.135*,b

31.9 1

2 19.0 0.51 (0.24–1.09) 0.081

5 17.5 0.39 (0.16–0.95) 0.038***

7.3 1

8 22.6 10.21 (2.47–42.16) 0.001**

20.1 1

7 21.9 1.16 (0.61–2.22) 0.651

8 17.2 0.74 (0.27–2.03) 0.564***

33.3 1

1 16.8 0.21 (0.05–0.92) 0.039***

1 21.9 0.29 (0.07–1.18) 0.084

17.7 1

7 37.3 3.92 (1.74–8.85) 0.001***

19.4 1

1 24.0 2.38 (0.97–5.83) 0.057**

16.4 1

4 46.0 2.56 (1.09–5.99) 0.030***

16.5 1

2 48.1 3.67 (1.53–8.83) 0.004***

18.7 1

1 70.6 13.72 (3.26–57.66) 0.001*

18.9 1

4 39.5 2.79 (1.11–7.00) 0.029**

ewing, physical activity, health check-up, hypertension, diabetes, heart disease,

tes, respiratory disease, and gastrointestinal disorders. All these variables were not

o surveys.



Table 3
Stability of behavioral and health-related variables between 1996–1999 and 1996–

2003 surveys according to Spearman’s correlation.

Variables 1996–1999 1999–2003

r n r n

Alcohol-drinking 0.557 582 0.523 502

Betel-nut chewing 0.554 582 0.581 502

Physical activity 0.280 583 0.329 503

Hypertension 0.590 583 0.654 503

Diabetes 0.670 583 0.607 503

Heart disease 0.440 581 0.195 502

Respiratory disease 0.287 583 0.318 503

Gastrointestinal disorders 0.334 580 0.300 501

All correlations are significant at p < 0.001.
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4. Discussion

4.1. Major predictors of changing smoking status

Results suggest that concern over health is the chief reason for
quitting smoking in 50–66-year-old male Taiwanese smokers, but
not all health concerns have the same level of impact. Having a new
functional impairment (an impairment occurred after the initiation
of the study) was the strongest predictor of changing smoking status.
Having a first emergency visit or hospitalization also significantly
increased the likelihood of changing smoking status, especially in
older smokers. However, having a new diagnosis of hypertension,
diabetes or gastrointestinal disorder showed no significant impact
on changing smoking status. These results suggest that merely
having a ‘‘silent’’ health condition without functional impairment or
a traumatic experience would not induce enough ‘‘fear or
motivation’’ to cause a change in smoking status. These findings
are generally in line with observations made by Honjo et al. (2010)
who have observed that new health concerns (the initiation of a
prescribed drug and the development of a new disease) were
significant predictors of changing smoking status in 40–59 years old
Japanese. Our findings are also in line with the observations made in
the Framingham study which showed that recent hospitalization
and the development of coronary heart disease were predictors of
changing smoking status, but diagnosis of cancer or changes in
pulmonary function were not (Freund et al., 1992). Twardella et al.
(2006) also observed that the diagnosis of a smoking-related disease
was the strongest predictor of smoking cessation in Germans.
However, the relative cessation rates in the year of disease
occurrence were different among various conditions: 11.2 for
myocardial infarction, 7.2 for stroke, 2.5 for diabetes mellitus and 4.8
for cancer relative to years before diagnosis of the respective
diseases. Dube et al. (2009) and Sachs-Ericsson et al. (2009) also
observed that smoking cessation was associated with higher levels
of distress and health problems. Older adult smokers with higher
levels of psychological distress and health problems are more
motivated to quit smoking than those who have fewer of these
problems. But, the connection between health status and quitting
intentions appear to weaken after age 65 (Szanto et al., 2005).

Interestingly, a recent study by Yang et al. (2009) has shown
that health concern for family members was but health concern for
self was not a significant reason for quitting smoking in adult male
Chinese. These results suggest that although concern over health is
the major reason for quitting smoking in older adults, different
ethnicities/populations may react differently to the same medical
conditions (Hymowitz et al., 1997; Hyland et al., 2004).

4.2. Other predictors

Many sociodemographic factors also have been observed to be
associated with smoking cessation. The present study found that
older men (60–66 years old) generally quit smoking at a higher rate
compared to younger counterparts (50–60 years old), a finding in
line with many earlier observations (Hymowitz et al., 1997; Osler
and Prescott, 1998; Henderson et al., 2004; Pomerleau et al., 2004;
Grotvedt and Stavem, 2005; van Loon et al., 2005; Sachs-Ericsson
et al., 2009; Ayo-Yusuf and Szymanski, 2010). Men who had more
than 6 years of formal education were less likely to quit smoking at
least during the later four years of the study. Education or social
status has generally been found to be a positive factor with
smoking cessation in some (Osler and Prescott, 1998; Twardella et
al., 2006) but not all studies (Giordano and Lindstrom, 2010).
Living with a spouse increases the likelihood of quitting smoking
but only during the later four years. Support mechanisms (via
marriage or employment) and elements of social capital (measured
by ‘trust’ and ‘social participation’) have been shown to be
independently and positively associated with smoking cessation
(Osler et al., 1999; Hyland et al., 2004; Pomerleau et al., 2004;
Honjo et al., 2006; Ayo-Yusuf and Szymanski, 2010; Giordano and
Lindstrom, 2010). However, being unmarried was found to be a
factor associated with quitting smoking in adult Chinese males
(Yang et al., 2009). The differences of these effects among
populations again suggest the interactive nature of the variables
and the role of culture in shaping smoking cessation.

Lifestyle factors especially alcohol-drinking and daily exercise
have also been shown to be significantly associated with smoking
cessation. Alcohol-drinking is negatively associated with smoking
cessation and drinkers delay their smoking cessation to later years
compared to non-drinkers. Quitting drinking is positively
associated with smoking cessation perhaps because these
behaviors are similar lifestyle vices and have similar health
effects (Osler et al., 1999; Hyland et al., 2004). Thus, quitting
alcohol-drinking may be considered a surrogate of smoking
cessation rather than a causal factor of smoking cessation.
Smoking cessation has been shown to be influenced by socio-
environmental and life events according to stages of life (Kviz et
al., 1994; Grotvedt and Stavem, 2005).

The predictive value of a behavior- or health-related variable is
highly dependent on the stability of the variable over time. In the
present study most of these variables examined showed a
relatively high stability during the study duration. However,
physical activity and some health conditions, as expected, are less
stable. Physical activity will decline as functional ability decreases
with aging whereas a health condition can change as a condition
progresses.

Contrary to the expectation, quitting chewing betel-nut
(another lifestyle-vice for Taiwanese and Southeastern Asians,
similar to chewing tobacco in Western countries) is not associated
with quitting smoking. The low number of betel-nut chewers who
quit smoking could be a reason but the real answer is not known.
Having a first physical checkup was nearly positively associated
with quitting smoking (p = 0.057). An increase in the allowance of
the frequency of free health examinations in this age range by the
Universal Health Insurance Policy in Taiwan during the study
period might have obscured the possible association.

Similar to findings of others (Hymowitz et al., 1997; Osler et al.,
1999; Yang et al., 2009) the current study shows that quitting
smoking is negatively associated with the length of smoking
history and daily cigarette consumption especially during the later
period. Longer-term and heavier-volume smokers are more likely
to postpone smoking cessation to later years. Daily cigarette
consumption is a factor but not as critical as the length of smoking
history. These findings support the finding that nicotine depen-
dence is a major predictor of smoking cessation in long-term
smokers (Hyland et al., 2004). Lower volume- and shorter smoking
history-smokers are more likely to quit smoking than heavier and
longer-time smokers (Osler et al., 1999; Henderson et al., 2004).
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The present study also shows that several variables interact
with time in effecting a decision to quit smoking. These
interactions could be the result of many factors including but
not limited to changes in governmental tobacco control policies,
health-promotion strategies, cigarette tax burden and the Univer-
sal Health Insurance policies, the anti-smoking sentiment of the
public and the tobacco industry activities. Unfortunately, the
dataset precludes the analysis of these variables.

4.3. Implication of findings

The health benefit of quitting smoking has been shown to be big
even in older smokers. Smoking cessation reduces overall
mortality, cardiovascular mortality and cancer-related mortality
within 5 years of quitting, and in some cases, the risks are reduced
to the levels of never smokers (Bjartveit and Tverdal, 2009; Menzin
et al., 2009). A recent study has shown that older smokers,
particularly those hospitalized with cardiovascular disease, can
quit at high rates when provided an intervention. Furthermore, use
of nicotine replacement therapy has been shown to be safe and
efficacious among older smokers with cardiovascular disease
(Doolan and Froelicher, 2008). However, it is important that
smoking cessation programs be tailored to the relevant target
groups because there are significant age-related differences in
reasons of cessation among smokers over the course of their
smoking careers. Developing effective methods to provide
behavioral and/or pharmacological support for those who attempt
to quit smoking is the key to great success. In older adults since the
concern over health is the chief reason for quitting smoking,
physician counseling especially at the time of a new medical
diagnosis should be a priority (Murray et al., 2009).

4.4. Strengths and limitations

The major strength of this study is that the dataset is from a
longitudinal cohort study involving a nationally representative
sample. But the study also has some limitations: (a) data are self-
reports which are generally acceptable but unavoidably would
have some shortcomings; (b) lack of more detailed data on
smoking history and past attempts of quitting; (c) the reason for
quitting smoking was not specified and whether it was intentional
was not known; and (d) the length of time a person stayed as a past
smoker was not known. The lack of such information, to some
degree, limits the analysis and interpretation of these data.

5. Conclusion

Results of the present study suggest that functional impairment
is the strongest predictor of smoking cessation in 50–66-year male
Taiwanese smokers. Having a first emergency visit, hospitalization
or a first diagnosis of heart disease was also associated with
increased smoking cessation. Results of the present study should
provide useful information for designing effective smoking
cessation programs for the late middle age or young-old male
Taiwanese smokers.
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