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Purpose: Smoking, which is one of the major risk factors for metabolic syndrome that
causes cardiovascular disease or diabetes, is a crucial risk factor, which is modifiable. This
study aimed to determine the factors that promote smoking behaviors according to smoking
status among adults with metabolic syndrome.

Patients and Methods: A survey of structured self-reported questionnaires was conducted on
152 adults with metabolic syndrome. Outcome variables included cognitive motivations (self-
efficacy, and perceived benefits and barriers), emotional motivation (emotional salience), and
autonomous and controlled motivation based on self-determination theory. The participants were
categorized by their smoking status (never smoking, quit smoking, or current smoking). Their
sociodemographic and motivational factors were examined using one-way analysis of variance,
analysis of covariance, and multinomial logistic regression analysis.

Results: Data on 152 individuals with metabolic syndrome with a mean age of 57.5 years
were included. The findings indicated that the motivational factors for the never-smoking and
quit-smoking groups significantly differed from those for the current-smoking group in terms
of self-efficacy, perceived benefits, perceived barriers, and autonomous motivation. Based on
multinomial logistic regression with current smoking as the reference group, sex (being
female, OR=57.69) and perceived barriers (OR=0.39) were the significant predictors for the
never-smoking group, while autonomous motivation (OR=1.96) was the significant predictor
for the quit-smoking group.

Conclusion: The motivational factors for smoking behaviors varied according to the
smoking status of adults with metabolic syndrome. Autonomous motivation was the sig-
nificant predictor of smoking cessation for individuals who successfully quit, whereas
cognitive motivation was influential in the prevention of smoking by individuals who have
never smoked. Further studies are warranted to develop smoking cessation strategies, which
should focus on specific motivational factors to lead effective smoking prevention programs
in this population.
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Introduction
Metabolic syndrome represents the presence of three or more of the following
cluster of conditions in a person: central obesity, hypertension, dyslipidemia, and
impaired fasting glucose, which is associated with increased mortality and the
development of chronic illnesses such as cardio-cerebrovascular disease and type
2 diabetes."* Although the pathogenic mechanism of metabolic syndrome is
unclear, central obesity and insulin resistance are considered to be its major causes.’
Health behavior modification is essential in controlling risk factors for indivi-
duals with metabolic syndrome.* Smoking, which is one of the main risk factors of
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metabolic syndrome, increases insulin resistance,” elevates

%7 and

triglyceride levels by affecting lipid metabolism,
increases central obesity by altering the fat distribution
even when the body mass index of the individual remains
consistent.® Smoking hinders the quality of life and affects
disease processes and the treatment of chronic illnesses
including metabolic syndrome, diabetes, and cardiovascu-
lar and inflammatory diseases.” For current smokers, life
expectancy is at least 10 years shorter compared with non-
smokers. Smoking cessation before the age of 40 reduces
the risk of premature death from the smoking-induced
disease by nearly 90%,'® which indicates that smoking
can be a major preventable risk factor of cardiovascular
diseases. Globally, cardiovascular disease is the leading
cause of death.!' In line with that, heart disease has
occupied second place among the top 10 primary causes
of death in South Korea.'? Despite the active efforts of the
government public health sector, the smoking rate among
Korean adults in 2018 was 22.4%,"* which was higher
than those in the United States and Japan.'*

Quitting smoking could be beneficial for individuals
with diabetes or cardiovascular disease, yet less than 50%
of the smokers in this population have been reported to
have successfully ceased smoking.'> Cognitive motiva-
tional factors have been indicated to play key roles in
individuals with metabolic syndrome performing various
health behaviors, which could encourage individuals to
progress from the preparatory stage to the action or main-
tenance stage of behavioral change.'® However, that study
found that smoking-related behaviors were not sufficiently
explained by cognitive motivational factors, possibly due
to the addictive nature of smoking.!” More research is
needed to conclusively identify the factors influencing
the performance of specific health behaviors.

Individual motivation is a pivotal factor for changing
health behaviors in individuals.'® According to social cog-
nitive theory, the behavior of an individual is determined
by their ability, internal and external reinforcement, self-
efficacy, and the interactions of various cognitive factors
such as perceived benefits and barriers.'” There is also
contention about positive or negative emotions affecting
health behaviors, which are integrated and reflected when
implementing behaviors.”® While cognitive and emotional
processes precede the actual performing of specific health
behaviors by an individual, the transtheoretical model
addresses behavioral changes by considering factors such
as planning and decision-making during behavioral
transitions.”'** Intention and motivational factors to quit

smoking appear to not be sufficient preconditions for suc-
cessful smoking cessation.”> Cognitive motivational fac-
tors such as self-efficacy may motivate for individuals to
initiate health behaviors, but competence alone may not be
sufficient to ensure the maintenance of this modification.**

As a way to explain why an individual initiates and
maintains health-related behaviors, self-determination the-
ory focuses on autonomous motivation, which is consid-
ered an influencing factor that leads to positive behavioral
changes in humans.”* While it is plausible that there is
a unique set of motivational factors that influence addic-
tive smoking-related behaviors, it has not been verified.
Given that multiple motivational factors affect smoking
behaviors according to behavioral changes, applying
diverse motivation strategies depending on smoking status,
such as current smoking, quitting smoking, or having
never smoked, might be an effective method for behavioral
modification.

This study aimed to identify if and how cognitive,
emotional, and autonomous motivations influence the
smoking status of individuals diagnosed with metabolic
syndrome, and present suggestions for providing interven-
tion strategies based on smoking status that can be applied
to each behavior for smoking prevention and cessation.

Materials and Methods
Study Design

This cross-sectional, correlational study explored the moti-
vational factors for smoking behaviors among individuals
with metabolic syndrome.

Participants

This study selected individuals with metabolic syndrome
as a target population. As a leading cause of death for
decades, cardiovascular diseases attributed to smoking are
closely interrelated with the cluster of clinical conditions
of metabolic syndrome. Metabolic syndrome may be the
most appropriate health condition given its close connec-
tion to smoking. Convenience sampling of adults with
metabolic syndrome at the outpatient clinics of
a university hospital recruited 152 patients, who completed
a questionnaire on demographic information, smoking his-
tory, and motivational factors for smoking-related health
behaviors. Quit smoking group was defined as those who
quitted smoking more than 6 months. Those who either
currently smoke or quitted recently (less than 6 months

prior) were categorized as current smokers. Never
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smoking group was defined as those who responded that
they never smoked before or never smoked within the past
5 years. The subjects were categorized into three groups
based on their smoking status: never smoking (n=82),
current smoking (n=23), or quit smoking (n=47). Power
analysis was performed to determine the sample size
required for the analysis of variance (ANOVA),** and
applied an effect size of 0.25 based on a previous study
of motivations for smoking behavior.'® The required sam-
ple size was 147 cases for a power of 0.80, and the
obtained data on 152 adults were therefore sufficient for
the analysis.

Instruments

General Characteristics

The sociodemographic characteristics of the subjects were
assessed using questions relating to age, sex, education
duration, economic status, marital status, and chronic dis-
eases including metabolic syndrome diagnoses. The smok-
ing status was assessed with specific categories from never
smoked, quit smoking (6—12 months, 1-5 years, or 5 years
or more) to current smoking with the number of cigarettes
per day, then finally categorized into three categories of (1)
those who currently smoke, (2) those who had quit smok-
ing for more than 6 months, and (3) those who had never
smoked before or never smoked within the past 5 years.

Cognitive and Emotional Motivational Factors
Motivational factors were assessed using a motivation
scale for health behaviors based on social learning theory
and emotional motivation.”® The scale consisted of self-
efficacy (ten items), perceived benefits (seven items), per-
ceived barriers (ten items), and emotional salience (eleven
items), which were scored from 1 (“completely disagree”)
to 7 (“completely agree”). The negative items of the emo-
tional salience subscale were reverse coded so that higher
scores reflected a preference for performing specific health
behaviors. Cronbach’s alpha for the current study was 0.89
(0.72 to 0.82 for the subscales).

Autonomous Motivation

Autonomous motivation for smoking behaviors was mea-
sured using the Treatment Self-Regulation Questionnaire
(TSRQ), which is based on self-determination theory.27
The TSRQ for smoking behaviors assessed the motiva-
tional factors based on the performance of smoking-related
health behaviors, and consisted of non-self-determined
and self-determined extrinsic

extrinsic  motivation

motivation (six items each) on a 7-point Likert-type scale
(1 for “not at all” to 7 for “definitely yes”). Higher scores
on the TSRQ reflect high autonomous or controlled moti-
vation in performing smoking-related health behaviors.
Cronbach’s alpha for the internal consistency of the scale
in the original development study was 0.80,” while that in
the current study it was 0.88 (0.84 for each of the sub-
scales of autonomous and controlled motivation).

Statistical Analysis

The statistical analysis in this study was conducted using
SPSS for Windows (version 26). Cronbach’s alpha coef-
ficients were used to determine the reliability of the
scales. Descriptive statistics were used to describe the
sociodemographic characteristics of the subjects and
study outcome variables using means, standard devia-
tions, frequencies, and percentages. One-way ANOVA
was used to compare sociodemographic characteristics
according to smoking statuses. Analysis of covariance
(ANCOVA) was used to compare motivational factors
according to smoking status while considering covariates,
but the perceived benefits and autonomous and controlled
motivation variables that did not conform to a normal
distribution were analyzed using ranked ANCOVA.
Multinomial logistic regression was conducted to identify
the motivational factors for the never-smoking and quit-
smoking groups while using the current-smoking group
as the reference.

Results
General Characteristics According to
Smoking Status

Age, education duration, sex, and chronic diseases differed
significantly with the smoking status (Table 1). The mean
age of the study participants was 57.5 years, while those who
had never smoked were older than those who had quit or
were currently smoking. The current-smoking group had the
longest mean education duration of 14.4 years. The never-
smoking group was mostly female (79.3%), whereas males
comprised 87% of those in the quit-smoking and current-
smoking groups. Among the markers of metabolic syn-
drome, 89% of the never-smoking group had central obesity,
73.9% of the current-smoking group had high triglyceride
levels, and 56.9% of the quit-smoking group had low HDL
cholesterol. However, no significant differences were found
in metabolic syndrome markers by smoking status.
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Table | General Characteristics of the Participants According to Smoking Status (N=152)

Variable Category Never Smoking Quit Smoking Current Smoking F (p) or X* (p)
(n=82) (n=47) (n=23)

Age, years 61.83x13.20 58.36x12.14 52.52+8.96 5.33 (0.006)

Education duration, years 11.43£3.88 12.55£3.65 14.39£2.86 6.12 (0.005)

Sex Male 17 (20.7) 41 (87.2) 20 (87.0) 66.67 (<0.001)
Female 65 (79.3) 6 (12.8) 3 (13.0)

Economic status High 2 (2.4) 2 (4.3) I (4.3) 3.31 (0.507)
Middle 61 (74.4) 38 (80.9) 20 (87.0)
Low 19 (23.2) 7 (14.9) 2 (7.1)

Marital status Married 58 (70.7) 35 (74.5) 18 (78.3) 0.59 (0.744)
Single/others 24 (29.3) 12 (25.5) 5(21.7)

Chronic illness’ Arthritis 29 (35.4) 4 (8.5) 3 (13.0) 13.62 (0.001)
Neuralgia 9 (11.0) 3 (64) I (4.3) 1.05 (0.614)"
Respiratory disease 6 (7.3) 3 (64) 3 (13.0) 1.21 (0.591)"
Vascular disease 24 (29.3) 12 (25.5) 7 (30.4) 0.27 (0.880)

Metabolic syndrome Central obesity 73 (89.0) 35 (74.5) 19 (82.6) 459 (0.087) "

markers’ High triglycerides 52 (63.4) 28 (59.6) 17 (73.9) 1.39 (0.510)
Low HDL-C 43 (52.4) 28 (59.6) 9 (39.1) 2.59 (0.270)
Insulin resistance 45 (54.9) 31 (66.0) 14 (60.9) 1.55 (0.447)
High BP 70 (85.4) 40 (85.1) 15 (65.2) 485 (0.078) "

Perceived health status Poor 43 (52.4) 28 (59.6) 12 (52.2) 461 (0.327) "
Average 23 (28.0) 12 (25.5) 10 (43.5)
Good 16 (19.5) 7 (14.9) | (4.3)

Notes: Data are MeanzSD or n (%) values; Tmultiple responses; "Fisher’s exact test.

Abbreviations: Low HDL-C, low high-density lipoprotein cholesterol; High BP, high blood pressure.

Differences in Motivational Factors

According to Smoking Status

Different sets of motivational factors affected the never-
smoking, quit-smoking, and current-smoking groups
(Table 2). Individuals in the never-smoking group had higher
self-efficacy (F=5.23, p=0.006) and lower perceived barriers
(F=3.28, p=0.004) than those in the current-smoking group.
Individuals in the quit-smoking group had higher self-
efficacy, lower perceived barriers, higher perceived benefits
(F=4.92, p=0.009), and higher autonomous motivation

(F=8.77, p<0.001) than those in the current-smoking group.

Emotional salience and controlled motivation did not differ
significantly between the smoking status groups.

Predictors of Smoking Status

Predictors of smoking status (never smoking or quit
smoking vs current smoking) were examined using multi-
nomial logistic regression (Table 3). The general charac-
teristics of age, sex (female), and education duration
(years) were controlled to identify the motivational fac-
tors that predict each smoking status. The model with

motivational factors and covariates explained from

Table 2 Differences in Motivational Factors According to Smoking Status (N=152)

Variable Never Smoking® Quit Smoking® Current Smoking® F (p) Post-Hoc Test
(n=82) (n=47) (n=23)

Self-efficacy 4.58+0.91 4.75+0.80 4.04+0.83 5.23 (0.006) a,b>c
Perceived benefit 5.77£0.69 5.99+0.59 5.34+0.85 4.92 (0.009) b>c
Perceived barrier 3.54+0.87 3.59+0.95 4.08+0.98 3.28 (0.004) a,b<c
Emotional salience 3.70+0.48 3.50+0.56 3.58+0.46 I.16 (0.318)

Autonomous motivation 5.33%£1.29 5.82+1.17 4.77%1.06 8.77 (<0.001)* b>a,c
Controlled motivation 4.00+1.59 3.50+0.56 3.58+0.46 0.14 (0.874)

Notes: Data are Mean%SD values; 'Ranked ANCOVA.
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Table 3 Predictors of Smoking Behaviors from Multinomial Logistic Regression (N=152)

Model B SE OR 95% CI

Never smoking vs. current smoking (reference)
Intercept —6.66 5.07
Sex (reference=male) 4.05%F* 0.95 57.69 8.85-375.98
Age 0.04 0.03 1.04 0.98-1.11
Education duration 0.04 0.12 1.04 0.82-1.32
Self-efficacy 0.12 0.49 1.12 0.42-2.98
Perceived benefit 0.85 0.47 2.35 0.92-6.00
Perceived barrier —0.93* 0.47 0.39 0.15-0.99
Autonomous motivation 0.22 0.28 1.25 0.72-2.19

Quit smoking vs. current smoking (reference)
Intercept —8.51 491
Sex (reference=male) —0.11 0.96 0.89 0.13-5.94
Age 0.05 0.03 1.01 0.95-1.07
Education duration —0.15 0.10 0.85 0.68—1.05
Self-efficacy 0.68 0.45 1.97 0.81-4.77
Perceived benefit 0.74 0.47 2.10 0.82-5.34
Perceived barrier —0.06 0.41 0.93 0.41-2.11
Autonomous motivation 0.67%* 0.27 1.96 1.13-2.11

Notes: R2=0.53 (Cox and Snell), R?=0.62 (Nagelkerke); Model X?[14]=115.33; p<0.001, #p<0.05, **p<0.01, *+p<0.001.

53.2% (Cox and Snell R?) to 61.9% (Nagelkerke R?) of
the variance in smoking status (X?[14]=115.33, p<0.001).
With the current-smoking group as a reference, being
female (OR=57.69, 95% CI=8.85-375.98) and perceived
barriers (OR=0.39, 95% CI=0.15-0.99) were the most
significant predictors for the never-smoking group
(n=82) after controlling for age, sex, and education dura-
tion. However, autonomous motivation (OR=1.96, 95%
CI=1.13-2.11) was the most significant predictor for the
quit-smoking group (n=47) after controlling for general
characteristics.

Discussion
Modifying health behaviors, specifically smoking cessation,
is crucial for managing the markers of metabolic syndrome.
This study was conducted to identify the effects of cognitive,
emotional, and autonomous motivations that could induce
smoking-related behavioral changes according to the smok-
ing status of an individual. The findings indicated that differ-
ent sets of motivational factors were associated with
performing smoking-related health behaviors in the never-
smoking, quit-smoking, and current-smoking groups.
Cognitive motivation is required to change how indi-
viduals implement health behaviors.'® Analyzing motiva-
tional factors according to smoking status indicated that
self-efficacy and perceived barriers were significant for

individuals in the never-smoking and quit-smoking

groups. Self-efficacy, or the confidence of individuals in
their ability to abstain from smoking, is associated with
a likelihood of initiating and maintaining changes in smok-
ing behaviors.”® A meta-analysis found a strong relation-
ship between self-efficacy and future smoking abstinence,
but suggested the importance of controlling for concurrent
smoking status as a potential confounding variable.*” Self-
efficacy was hypothesized to vary over time, and to predict
proximal behaviors better than distal behaviors.”® Previous
studies support the role of self-efficacy in the attempts of
current smokers to quit.’® There was a bidirectional rela-
tionship between current smoking status and self-efficacy.
Increasing confidence in quitting smoking after an attempt
is important for increasing and maintaining the probability
of successful cessation.’! However, the motivation to
attempt to quit differed from the motivation that leads to
success in quitting.*’

Among cognitive motivational factors, perceived ben-
efits were significantly higher in the quit-smoking group
than in the current-smoking group. Similarly, the per-
ceived benefits of quitting smoking had a positive correla-
tion with intentions of quitting among newly diagnosed
cancer patients.’® Perceived benefits have a positive asso-
ciation with the motivations involved in smoking cessa-
tion, regardless of sex.”

Perceived barriers were significantly higher in the cur-
rent-smoking group than in the never-smoking or quit-
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smoking groups. Barriers are often conceptualized as
either structural psychosocial factors (ie, lack of accessible
smoking cessation programs) or individual psychosocial
factors (ie, subjective experience of physical nicotine
addiction).>* A study involving a socially disadvantaged
population in Poland found that the most common barriers
perceived by current smokers were lack of support, addic-
tion and withdrawal symptoms, and stress.>> Similarly,
a national survey of 699 young adult current smokers
identified “loss of a way to handle stress” and “cravings
or withdrawal” as barriers to quitting.*®

A previous systematic literature review identified
a broad range of barriers for smoking cessation, including
social, socioeconomic, and environmental factors that are
interconnected with individual lifestyle factors.>” Those
individual lifestyle factors could be modified by interven-
tions to motivate individuals to attempt to quit smoking.
Given the result of the current study that perceived barriers
was a significant factor differentiating the never-smoking
and current-smoking groups, intervention strategies should
focus on modifiable psychological and behavioral barriers
that hinder decisions when selecting and initiating smok-
ing-related health behaviors. Community social support
and policy establishment may reduce barriers for smoking
cessation, along with an individual approaches such as
stress management for diminishing the cognitive, social,
and economic barriers that smokers experience when
attempting to quit smoking.*

Autonomous motivation was significantly more impor-
tant in the quit-smoking group than in the never-smoking or
current-smoking groups. Multinomial logistic regression
indicated that autonomous motivation was the most signifi-
cant predictor (OR=1.96) for the quit-smoking group after
controlling for age, sex, and education duration. A previous
study on smoking behaviors indicated that, while self-
efficacy was an independent variable for cessation at an
early stage, autonomous motivation was positively correlated
with an increased intention to quit.*® In a motivational inter-
view-based study on smoking cessation, Cupertino et al also
indicated that higher self-efficacy and higher autonomous
motivation at the baseline can lead to smoking cessation.™
Self-determination theory suggests that behavioral changes
might be initiated by controlled motivation, which induces
engagement in certain behaviors, but complete behavioral
changes can ultimately be accomplished by self-directed
determination, which is a form of autonomous
motivation.?* In other words, individuals would become
capable of making changes independently and would be

more likely to maintain behavioral changes through interna-
lizing motivations.*®

These cognitive and autonomous motivations eventually
play meaningful roles in encouraging smokers to initiate
smoking cessation and to ultimately quit, which should be
the focus when designing programs for smoking cessation.
By utilizing relevant motivational factors according to smok-
ing status, more effective intervention strategies can be
implemented for the health behavior modification of indivi-
duals with metabolic syndrome. This approach potentially
will persuade them into maintaining a healthier lifestyle and
enhance their quality of life. While our findings indicated that
controlled motivation was not a statistically significant factor
in smoking behaviors according to smoking status, Cupertino
et al suggested that controlled motivation can lead to
enhanced self-efficacy, which in turn predicts smoking
cessation.*” Individual smoking behaviors are influenced by
smoking legislation, the environment, or even by a peer
group’s attitude toward smoking behaviors.*” For example,
in Korea, smoking is forbidden inside of buildings and at
most of public places, which in turn likely affects the smok-
ing behaviors of people in Korea. Therefore, the role of
controlled motivation along with environmental factors in
smoking-associated behaviors requires further investigation.

There are some limitations that should be considered
when interpreting the findings of this study. We identified
different sets of motivational factors to predict smoking
behaviors. While smoking behaviors were difficult to pre-
dict with cognitive or emotional motivational factors in
previous studies, our findings suggested that autonomous
motivation predicts smoking cessation specifically in the
quit-smoking group. Cognitive and emotional motivations
could play a role in initiating health behaviors, but auton-
omous motivation could help the current smokers to quit
smoking. However, our findings from the survey design of
this study proposed a further study with a randomized
clinical trial to see the effect of autonomous motivation
on quitting smoking. Since information about smoking
history, including smoking status, was self-reported by
participants in our study, the number of actual smokers
may have been underestimated. We suggest that further
studies including biochemical confirmation would be ben-
eficial in order to examine whether there is a discrepancy
between the self-reported abstinence and the actual state of
smoking abstinence.

We categorized the smoking statuses of the participants
based on the transtheoretical model of behavior change
after completion of the sampling procedure, which resulted
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in an uneven number of subjects with each smoking status.
The assumptions for descriptive statistics were confirmed
prior to the statistical analysis, yet the relatively small
number of subjects in the current-smoking group may
have compromised the power of the study. Additionally,
the motivational factors for smoking cessation might also
be influenced by smoking behavior attributes such as
smoking dependency or frequency,’® which were not
included in our analysis. Further studies are warranted to
examine the specific roles of cognitive and autonomous
motivations on the initiation and maintenance of smoking
behaviors with larger samples that better represent each
smoking status or with data from other groups such as the
general population or individuals with different diseases.

Conclusion

This research was conducted to identify the motivational
factors for smoking-associated health behaviors of indivi-
duals with metabolic syndrome. The different sets of motiva-
tional factors played different roles in the smoking status of
the individuals. Cognitive motivations such as self-efficacy
and perceived barriers may influence smoking prevention for
those who have never smoked, while autonomous motivation
could lead to successful cessation. This implies that cognitive
and autonomous motivations need to be included in order to
induce smoking cessation. We suggest to develop and eval-
uate smoking cessation programs containing cognitive and

autonomous motivations in further research.
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