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Abstract: This study investigated smoking behaviors by disability type among people with disabil-
ities in Korea and identified factors associated with attempted smoking cessation and successful
four-week smoking abstinence. Data were collected between 1 January 2018 and 31 December 2019.
Predictors of attempted smoking cessation and successful four-week smoking abstinence were ana-
lyzed by disability type in 557 participants. Compared to people with mental health disorders, people
with physical disabilities or brain lesions were more likely to attempt smoking cessation, and people
with physical or internal disabilities were more likely to successfully abstain for four weeks. Com-
mon predictors of smoking cessation attempts and four-week abstinence were education level and
CO level. Employment status predicted attempted cessation, while confidence in smoking cessation
predicted four-week abstinence. To provide effective smoking cessation services for people with dis-
abilities, disability type should be considered, and comprehensive and sustainable community-based
programs need to be developed. Furthermore, a standardized survey of people with disabilities
should be conducted to examine socioeconomic factors, including health status, employment, and
education level, and to explore fundamental measures needed to address the problem of smoking
among people with disabilities.

Keywords: type of disability; tobacco; smoking cessation counseling

1. Introduction

The number of people with disabilities registered in Korea is growing, with 2,490,406
in 2015 and 2,618,918 in 2019, accounting for 5% of the entire Korean population [1]. Fur-
thermore, the number of people with disabilities registered in Seoul increased from 391,753
in 2017 to 394,843 in 2019, accounting for approximately 4.1% of the city’s population (Seoul,
2020). With the growth of this population in Korea, needs have increased in various areas,
including health and welfare, with related demands emerging in new forms. Particularly,
less effort is made regarding disease prevention and health management for people with
disabilities, compared to their non-disabled counterparts. Moreover, this population faces
severe limitations related to their right to healthcare access, which negatively impacts their
health [2].

A study using data from the 2013 Korea National Health and Nutrition Examination
Survey (KNHANES) reported similar smoking rates between disabled and non-disabled
populations, at 21.4% and 21.5%, respectively [3]. According to the 2017 National Survey on
Persons with Disabilities, 58.7% of the population over 12 years of age “had never smoked
a cigarette and currently do not smoke”, while 23% “used to smoke but not anymore”,
indicating that 81.7% of the disabled population are current non-smokers. However, 15.7%
claimed to “smoke every day” and 2.6% “smoke occasionally”, with a smoking rate of
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about 18.3% [4]. Furthermore, regarding smoking rates by disability type, most people
with autism spectrum disorder or intellectual disorders were non-smokers, while many
people with respiratory, cardiac, intestinal fistular, or urinary fistular dysfunction were
former smokers. Among people with disabilities, the current smoking rate was highest in
those with mental health disorders (39%) [4].

In the United States, most aspects of the health imbalance between people with and
without disabilities are preventable, people with disabilities can and should continue
healthy lives as people without disabilities, and they argued that reducing smoking is an
important part of their healthy life [5]. However, according to a previous study, medical
expenditures in the United States are increasing every year, and disability increases due
to aging, and there is a high possibility that the gap in accessibility to medical care will
worsen due to the gap between supply and demand [6]. Thus, as the average life expectancy
increases and the registration rate of the disabled increases in the US as well as in Korea,
there is a need for a customized smoking cessation service [7] to resolve the disparity in
health status due to the existence of disabilities and continuous interest in health problems
of the disabled. People with disabilities are likely to have reduced physical functioning and
a high prevalence of early onset chronic disease [3], and related difficulties with mobility
and communication can severely limit their healthcare access. Particularly, compared to
the non-disabled population, people with disabilities experience more limited healthcare
access, indicating they are seriously neglected by the healthcare system [8,9]. Therefore,
society must pay attention to these inequalities experienced by people with disabilities,
many of whom have limited healthcare utilization due to a lack of accessible facilities,
financial problems, and communication difficulties [2].

Although smoking can be detrimental to the quality of life of people with disabilities,
potentially exacerbating current disabilities and increasing the risk for a secondary disabil-
ity or chronic disease, this is largely ignored by policies and institutions [10]. Further, the
2017 National Survey on Persons with Disabilities showed that only 2.4% of participants
had received education for smoking prevention or cessation in the past year [4]. Despite
reports that, compared with adults without disabilities, adults with disabilities are more
likely to be smokers, they are less likely to be targeted for health interventions, education, or
campaigns [11]. Moreover, smoking reduces the health-related quality of life of individuals
and families and increases health and social expenditure [10].

Differences in data used in previous studies make it difficult to accurately compare
smoking rates between people with and without disabilities; however, health-related issues
for individuals with disabilities are relatively neglected in Korea, due to the prevailing so-
cial notion that “people with disabilities are unhealthy” [3]. Since cigarette prices increased
in 2015, various smoking-related policies have been proposed and implemented, but most
are tailored to individuals without disabilities, with a lack of studies and policies targeting
those with disabilities.

Most previous studies on smoking among people with disabilities utilized data from
either the KNHANES or National Survey on Persons with Disabilities. While systematic
and direct health-promoting projects and relevant research are lacking, recent studies
have shown that healthcare utilization and assistance or health-promoting behaviors by
healthcare providers are correlated with successful smoking cessation in people with dis-
abilities [12]. Thus, this study aimed to explore customized smoking cessation services for
people with disabilities with limited healthcare access and identify predictors of attempted
smoking cessation and successful four-week smoking abstinence by disability type.

2. Methods
2.1. Study Participants

Data were collected between 1 January 2018 and 31 December 2019 from the com-
prehensive smoking cessation information system. Participants included people with
disabilities as defined by Chapter 3–32 of the Act on Welfare of Persons with Disabili-
ties at the time of service registration. Data from 636 participants were obtained, and
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577 with a disability clearly specified in the registry were included in the final analysis.
This study was approved by the Institutional Review Board of the Catholic University of
Korea (MC20ZASI0044).

2.2. Socio-Demographic Characteristics

Disability type, age, gender, education level, employment status, drinking habits,
and exercise habits were analyzed as demographic characteristics. Disability type was
classified according to the participant’s disability registered according to the Act on Welfare
of Persons with Disabilities; for multiple disabilities, the most characteristic disability
was chosen. “Brain lesions” refers to a complex disorders caused by brain damage, and
“physical disabilities” refers to amputation disorder, physical dysfunction, and deformity.
“Visual impairment” means a disability caused by damage to visual quality and visual fields,
and “hearing impression” is a condition in which the ability to hear sounds is significantly
impaired or not audible at all. “Internal disorders” include disorders of the kidneys, heart,
liver, respiratory tract, intestines, and urinary tract. “Mental disorders” is developmental
disorders, schizophrenia, bipolar affective disorder, and repetitive depressive disorder,
etc. Education level was divided into uneducated/elementary school, middle school, high
school, college, and “don’t know”/no response. Drinking habits were determined using a
yes-or-no question asking about alcohol consumption in the past year. Exercise habits were
determined using a yes-or-no question asking about moderate physical activity of 10 min
or longer once a week.

2.3. Smoking-Related Characteristics

The smoking-related characteristics were measured: CO level, nicotine dependence,
daily cigarette consumption, age at smoking initiation, total length of smoking, attempt
smoking cessation, successful four-week smoking abstinence, number of counseling ses-
sions, and “importance”, “confidence”, and “readiness” of motivation rulers were mea-
sured. Nicotine dependence was measured using the Fagerström test for nicotine depen-
dence (FTND). Total scores range from 0 to 10, with higher scores indicating greater nicotine
dependence, as follows: low dependence (0 ≤ FTND score ≤ 3), moderate dependence
(4 ≤ FTND score ≤ 6), and high dependence (7 ≤ FTND score ≤ 10) [13]. Three motivation
rulers were used to assess smoking cessation motivations. Importance was indexed by
“How important is stopping smoking to you (0 = not important at all; 10 = most important
goal in my life)?” Confidence was indexed by “How confident are you that you will quit
smoking within the next month (0 = not at all; 10 = 100% confident)?” Readiness was
indexed by “How ready are you to quit smoking within the next month (0 = not at all;
10 = 100% ready)?” [14].

2.4. Counseling Process

During the study period, smoking cessation education and campaigns and smoking
prevention interventions were launched at a center for people with disabilities in Seoul to
foster an environment for and promote active participation in smoking cessation services.
Relevant facilities were recruited via telephone and wireless advertising, online advertising
(blogs and Instagram), events for people with disabilities, and smoking cessation service
promotion by attending personnel meetings. Additionally, services were provided in link
to the mobile dental care provided by the Seoul Dental Hospital for the Disabled.

The smoking cessation campaign targeted all facility users, caregivers, and staff.
Campaigns on vascular health and pulmonary capacity assessment, and events, such as
smoking cessation roulette and smoking cessation trees, were launched to promote the
service and foster an environment suitable to smoking cessation throughout facilities.
Smoking prevention and cessation education programs were provided using audiovisual
materials, such as pictures and videos specifically tailored to the audience. Particularly,
education emphasized smoking hazards and etiquette and the importance of recognizing
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the problem of smoking and the need to quit. It also addressed other addictions, such as
alcohol and gambling, and health-related content, including sexual health and obesity.

Prior to receiving smoking cessation counseling, participants signed informed consent
forms detailing the study’s processing of personal information and disclosure of personal
information to third parties, per the Personal Information Protection Act. After enrolling
in the mobile smoking cessation service, at least nine individualized counseling sessions
were provided; the number of sessions varied based on the facility or personal matters.

The counselor visited each facility and provided face-to-face counseling. If face-to-face
counseling could not be provided, counseling was continued through phone calls or text
messages. At each face-to-face counseling session, expiratory CO, vital capacity, and blood
pressure were measured, and accumulated stress and vascular health were assessed once a
month, to monitor participants’ physical health. Successful four-week smoking cessation
was determined based on an expiratory CO level ≤ 6 ppm and negative urinary or salivary
cotinine testing.

2.4.1. Counseling for Visual Impairment

Prior to launching this project, an advisory meeting was held to establish a protocol
for people with visual impairment, including preparing customized materials with braille
and enlarged font. Further, counselors gained a better understanding of the disability, such
as by learning about disability grading in advance, to build a rapport with people with
visual impairment. Counselors also consistently practiced clear articulation and rehearsed
a developed protocol to provide clear and detailed explanations.

2.4.2. Counseling for Hearing Impairment

A professional sign language interpreter was present most sessions for people with
hearing impairment. Visual materials containing pictures and text were used as much as
possible. If an interpreter could not be present, counselors communicated through writing
or the oral method. Counselors practiced basic sign language prior to sessions to help build
a rapport with people with hearing impairments. Further, face-to-face counseling sessions
were lengthened to ensure adequate counseling; when which face-to-face counseling
could not be provided, counseling was continued through text messages or messenger
applications (e.g., Kakaotalk (Kakao, Jeju-si, South Korea)).

2.4.3. Counseling for Mental Health Disorders

People with mental health disorders showed poor concentration and understanding
in many cases. To help these individuals focus on counseling, information about their
disorder was collected in advance, based on a meeting with facility staff, and various
activities were prepared. Particularly, data containing characters and simple images and
videos were utilized. Information sheets on smoking, diet, oral health, and simple exercises
were provided at each session to assist in health management. Moreover, to minimize
resistance to smoking cessation counseling and promote active participation, activities such
as health assessments and smoking cessation games were utilized during each session.

2.5. Statistical Analysis

Data were analyzed using SPSS 25.0 (IBM, Armonk, NY, USA). Differences in partic-
ipant characteristics and smoking behaviors according to disability type were analyzed
using chi-square tests and ANOVAs. Predictors of attempted smoking cessation and
successful four-week cessation were identified using logistic regression.

3. Results

This section may be divided by subheadings. It should provide a concise and precise
description of the experimental results, their interpretation, as well as the experimental
conclusions that can be drawn.
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3.1. General Characteristics

Most participants were male (n = 526; 94%), and brain lesions and physical disabilities
were the most common. Mean participant age was 52.3 years. By disability type, mean age
was the highest for physical disabilities (54.7 years), followed by brain lesions, internal
disorders, hearing impairment, mental health disorders, and visual impairment. The most
common education level was high school (33.2%), of which the majority were people with
visual impairment or mental health disorders. Unlike other disability types, people with
brain lesions tended to be well educated; 31% were college graduates or higher. In total,
51% of participants were employed; 18.9% did not answer this question. Among those
with visual impairment, 64.3% were employed. In total, 53% of participants abstained from
alcohol. Alcohol consumption was most common among those with visual impairment,
followed by internal disorders, physical disabilities, mental health disorders, brain lesions,
and hearing impairment. Among those with mental health disorders, 56.6% abstained from
alcohol. Overall, 62.3% of participants engaged in at least 10 min of moderate activity once
or more per week, especially those with brain lesions (69%) or hearing impairment (61.5%)
(Table 1).

3.2. Smoking-Related Characteristics
3.2.1. Smoking-Related Characteristics by Disability Type

Mean CO level was 8.66, and was highest among those with mental health disorders
(12). In the brain lesion group, 59% had a CO level ≤ 6. Participants with mental health
disorders had the highest percentage with a CO level between 11 and 20 (33.1%). Mean
length of smoking was 33.5 years; total length of smoking was the highest in the brain
lesion group (36.1 years). The overall rate of attempted cessation was 28.5%; this rate was
the highest in the brain lesion group (41.8%). Overall, 13.3% of participants successfully
abstained from smoking for four weeks; this rate was the highest in the brain lesion group
(21.5%). Regarding counseling sessions, participants completed 3.22 on average; in the
visual impairment group, 53.6% had at least three counseling sessions. Regarding moti-
vation rulers, there were significant differences in confidence and readiness for smoking
cessation. Mean confidence and readiness scores were 5.8 and 5.9, respectively, and these
scores were the highest in the brain lesion group (6.4 and 6.6, respectively) (Table 2).

3.2.2. Attempted Smoking Cessation and Successful Four-Week Smoking Abstinence by
Smoking-Related Characteristics

Attempted smoking cessation and four-week smoking abstinence significantly differed
according to CO level and number of counseling sessions. Overall, 159 participants
attempted cessation. This group had a mean CO level of 5.7; 67.3% had a concentration ≤6.
Furthermore, 74 participants successfully abstained from smoking for four weeks. This
group had a mean CO level of 3.8; 82.4% had a CO concentration ≤6. Among those who
attempted cessation and those who abstained from smoking for four weeks, participants
attended, on average, 4.5 and 8 counseling sessions, respectively. In total, 49.1% of the
attempted cessation group and 91.9% of the four-week abstinence group attended three or
more counseling sessions (Table 3).
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Table 1. General characteristics according to disability types.
.

Variable
Disability Types (n = 557)

Brain Lesions
N = 200(%)

Physical Disabilities
N = 137(%)

Visual Impairment
N = 28(%)

Hearing Impairment
N = 13(%)

Internal Disorders
N = 34(%)

Mental Disorders
N = 145(%)

557(%) or
M ± SD p

Gender
Female 5 (2.5) 8 (5.8) 2 (7.1) 1 (7.7) 2 (5.9) 13 (9) 31 (5.6) 0.218
Male 195 (97.5) 129 (94.2) 26 (92.9) 12 (92.3) 32 (94.1) 132 (91) 526 (94.4)

Age M ± SD 54.36 ± 13.58 54.72 ± 13.21 46.00 ± 15.40 49.23 ± 14.85 54.24 ± 12.31 48.01 ± 15.36 52.25 ± 14.32 <0.001
≤20 1 (0.5) 1 (0.7) 0 (0.0) 0 (0.0) 12 (8.3) 0 (0.0) 14 (2.5) <0.001

21–30 8 (4.0) 7 (5.1) 4 (14.3) 1 (7.7) 13 (9.0) 2 (5.9) 35 (6.3)
31–40 27 (13.5) 12 (8.8) 6 (21.4) 3 (23.1) 12 (8.3) 3 (8.8) 63 (11.3)
41–50 36 (18.0) 28 (20.4) 9 (32.1) 3 (23.1) 34 (23.4) 2 (5.9) 112 (20.1)
51–60 56 (28.0) 44 (32.1) 5 (17.9) 3 (23.1) 46 (31.7) 19 (55.9) 173 (31.1)
61–70 50 (25.0) 30 (21.9) 1 (3.6) 2 (15.4) 19 (13.1) 5 (14.7) 107 (19.2)
≥71 22 (11.0) 15 (10.9) 3 (10.7) 1 (7.7) 9 (6.2) 3 (8.8) 53 (9.5)

Education level
Uneducated or

elementary education 13(6.5) 16 (11.7) 0 (0.0) 1 (7.7) 3 (8.8) 14 (9.7) 47 (8.4) 0.015

Middle 21 (10.5) 18 (13.1) 3 (10.7) 3 (23.1) 1 (2.9) 14 (9.7) 60 (10.8)
High 66 (33.0) 42 (30.7) 13 (46.4) 3 (23.1) 10 (29.4) 51 (35.2) 185 (33.2)

College 63 (31.5) 29 (21.2) 6 (21.4) 0 (0.0) 7 (20.6) 22 (15.2) 127 (22.8)
No response 37(18.5) 32 (23.4) 6 (21.4) 6 (46.2) 13 (38.2) 44 (30.3) 138 (24.8)

Employment status
Yes 75 (37.5) 37 (27.0) 18 (64.3) 2 (15.4) 9 (26.5) 32 (22.1) 173 (31.1) <0.001
No 93 (46.5) 75 (54.7) 8 (28.6) 4 (30.8) 19 (55.9) 80 (55.2) 279 (50.1)

No response 32(16.0) 25 (18.2) 2 (7.1) 7 (53.8) 6 (17.6) 33 (22.8) 105 (18.9)

Drinking
No 118 (59.0) 64 (46.7) 10 (35.7) 8 (61.5) 13 (38.2) 82 (56.6) 295 (53.0) 0.028
Yes 82 (41.0) 73 (53.3) 18 (64.3) 5 (38.5) 21 (61.8) 63 (43.4) 262 (47.0)

Exercise
No 62 (31.0) 56 (40.9) 11 (39.3) 5 (38.5) 17 (50.0) 59 (40.7) 210 (37.7) 0.207
Yes 138 (69.0) 81 (59.1) 17 (60.7) 8 (61.5) 17 (50.0) 86 (59.3) 347 (62.3)
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Table 2. Smoking-related characteristics according to disability types.

Variable
Disability Types (n = 557)

Brain Lesions
N = 200(%)

Physical Disabilities
N = 137(%)

Visual Impairment
N = 28(%)

Hearing Impairment
N = 13(%)

Internal Disorders
N = 34(%)

Mental Disorders
N = 145(%)

Total
N = 557(%) p

CO level (ppm) M ± SD 6.79 ± 6.50 7.91 ± 6.02 9.54 ± 7.06 7.31 ± 4.82 7.94 ± 6.31 12.08 ± 8.27 8.66 ± 7.18 <0.001
0~6 118 (59.0) 57 (41.6) 12 (42.9) 6 (46.2) 16 (47.1) 39 (26.9) 248 (44.5) <0.001

7~10 41 (20.5) 42 (30.7) 6 (21.4) 3 (23.1) 7 (20.6) 36 (24.8) 135 (24.2)
11~20 31 (15.5) 32 (23.4) 7 (25.0) 4 (30.8) 9 (26.5) 48 (33.1) 131 (23.5)
≥21 10 (5.0) 6 (4.4) 3 (10.7) 0 (0.0) 2 (5.9) 22 (15.2) 43 (7.7)

Nicotine
dependence M ± SD 3.38 ± 2.57 3.61 ± 2.60 3.14 ± 2.17 3.77 ± 2.71 4.21 ± 2.48 3.81 ± 2.34 3.60 ± 2.50 0.208

Low (0~3) 99 (49.5) 61 (44.5) 17 (60.7) 6 (46.2) 12 (35.3) 60 (41.4) 255 (45.8) 0.627
Mild (4~6) 77 (38.5) 61 (44.5) 8 (28.6) 6 (46.2) 17 (50.0) 62 (42.8) 231 (41.5)
High (≥7) 24 (12.0) 15 (10.9) 3 (10.7) 1 (7.7) 5 (14.7) 23 (15.9) 71 (12.7)

Daily cigarette
consumption M ± SD 14.57 ± 9.97 14.23 ± 9.31 13.61 ± 8.04 18.23 ± 14.45 15.15 ± 7.77 15.54 ± 9.92 14.81 ± 9.70 0.294

0–4 30 (15.0) 15 (10.9) 4 (14.3) 0 (0.0) 2 (5.9) 18 (12.4) 69 (12.4) 0.533
5–9 29 (14.5) 23 (16.8) 3 (10.7) 3 (23.1) 4 (11.8) 17 (11.7) 79 (14.2)

10–14 44 (22.0) 28 (20.4) 8 (28.6) 3 (23.1) 9 (26.5) 33 (22.8) 125 (22.4)
15–19 9 (4.5) 19 (13.9) 3 (10.7) 1 (7.7) 4 (11.8) 10 (6.9) 46 (8.3)
≥20 88 (44.0) 52 (38.0) 10 (35.7) 6 (46.2) 15 (44.1) 67 (46.2) 238 (42.7)

Age of first
smoking (year) M ± SD 19.33 ± 4.96 20.74 ± 7.34 19.68 ± 3.52 20.62 ± 5.01 20.62 ± 8.78 20.19 ± 5.81 20.03 ± 6.07 0.338

0–12 6 (3.0) 6 (4.4) 0 (0.0) 0 (0.0) 0 (0.0) 7 (4.8) 19 (3.4) 0.489
13–15 31 (15.5) 12 (8.8) 2 (7.1) 1 (7.7) 7 (20.6) 11 (7.6) 64 (11.5)
16~18 55 (27.5) 37 (27.0) 7 (25.0) 4 (30.8) 9 (26.5) 37 (25.5) 149 (26.8)
≥19 108 (54.0) 82 (59.9) 19 (67.9) 8 (61.5) 18 (52.9) 90 (62.1) 325 (58.3)

Smoking
period (year) M ± SD 36.18 ± 13.86 35.27 ± 14.32 27.86 ± 15.77 30.08 ± 13.89 34.50 ± 14.80 29.50 ± 15.37 33.55 ± 14.79 <0.001

Smoking quit attempt
No 117 (58.5) 97 (70.8) 23 (82.1) 12 (92.3) 26 (76.5) 123 (84.8) 398 (71.5) <0.001
Yes 83 (41.5) 40 (29.2) 5 (17.9) 1 (7.7) 8 (23.5) 22 (15.2) 159 (28.5)
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Table 2. Cont.

Variable
Disability Types (n = 557)

Brain Lesions
N = 200(%)

Physical Disabilities
N = 137(%)

Visual Impairment
N = 28(%)

Hearing Impairment
N = 13(%)

Internal Disorders
N = 34(%)

Mental Disorders
N = 145(%)

Total
N = 557(%) p

Successful 4 week smoking
No 157 (78.5) 124 (90.5) 24 (85.7) 12 (92.3) 28 (82.4) 138 (95.2) 483 (86.7)

<0.001Yes 43 (21.5) 13 (9.5) 4 (14.3) 1 (7.7) 6 (17.6) 7 (4.8) 74 (13.3)

Frequency of
counseling M ± SD 3.53 ± 4.03 2.80 ± 2.87 5.50 ± 4.74 1.38 ± 0.65 3.03 ± 3.36 2.95 ± 2.81 3.22 ± 3.48 0.001

1 84 (42.2) 53 (38.7) 7 (25.0) 9 (69.2) 15 (44.1) 54 (37.2) 222 (39.9)
0.0812 44 (22.1) 42 (30.7) 6 (21.4) 3 (23.1) 8 (23.5) 41 (28.3) 144 (25.9)

≥3 71 (35.7) 42 (30.7) 15 (53.6) 1 (7.7) 11 (32.4) 50 (34.5) 190 (34.2)

Motivation rulers
Importance M ± SD 8.09 ± 2.31 7.74 ± 2.49 7.68 ± 2.34 7.46 ± 3.60 8.06 ± 2.39 7.32 ± 2.52 7.77 ± 2.46 0.114
Confidence M ± SD 6.40 ± 2.86 5.82 ± 3.01 5.75 ± 3.07 6.38 ± 3.18 5.38 ± 2.88 5.32 ± 2.68 5.88 ± 2.89 0.019
Readiness M ± SD 6.61 ± 2.96 6.09 ± 3.12 5.64 ± 3.13 5.85 ± 3.31 5.18 ± 2.81 5.32 ± 2.83 5.99 ± 3.01 0.002

ppm: parts per million, which stands for carbon monoxide concentration.
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Table 3. Attempted smoking cessation and successful four-week smoking abstinence by smoking-related characteristics.

Variable
Total

N = 557(%)

Attempted Smoking Cessation Successful 4-Week Smoking
Abstinence

No
N = 398(%)

Yes
N = 159(%) p No

N = 483(%)
Yes

N = 74(%) p

CO level (ppm) M ± SD 8.66 ± 7.18 9.83 ± 7.15 5.75 ± 6.41 <0.001 9.40 ± 7.08 3.84 ± 5.88 <0.001
0~6 248 (44.5) 141 (35.4) 107 (67.3) <0.001 187 (38.7) 61 (82.4) <0.001
7~10 135 (24.2) 113 (28.4) 22 (13.8) 127 (26.3) 8 (10.8)

11~20 131 (23.5) 107 (26.9) 24 (15.1) 128 (26.5) 3 (4.1)
≥21 43 (7.7) 37 (9.3) 6 (3.8) 41 (8.5) 2 (2.7)

Nicotine
dependence M ± SD 3.60 ± 2.50 3.61 ± 2.43 3.57 ± 2.68 0.856 3.64 ± 2.44 3.34 ± 2.86 0.395

Low (0~3) 255 (45.8) 181 (45.5) 74 (46.5) 0.313 217 (44.9) 38 (51.4) 0.216
Mild (4~6) 231 (41.5) 171 (43.0) 60 (37.7) 207 (42.9) 24 (32.4)
High (≥7) 71 (12.7) 46 (11.6) 25 (15.7) 59 (12.2) 12 (16.2)

Cigarettes per day M ± SD 14.81 ± 9.70 14.51 ± 9.13 15.55 ± 10.98 0.291 14.82 ± 9.38 14.76 ± 11.66 0.966
0–4 69 (12.4) 43 (10.8) 26 (16.4) 0.054 54 (11.2) 15 (20.3) 0.106
5–9 79 (14.2) 60 (15.1) 19 (11.9) 68 (14.1) 11 (14.9)

10–14 125 (22.4) 98 (24.6) 27 (17.0) 115 (23.8) 10 (13.5)
15–19 46 (8.3) 36 (9.0) 10 (6.3) 41 (8.5) 5 (6.8)
≥20 238 (42.7) 161 (40.5) 77 (48.4) 205 (42.4) 33 (44.6)

Age of first
smoking (year) M ± SD 20.03 ± 6.07 20.02 ± 6.03 20.05 ± 6.18 0.954 20.14 ± 6.26 19.27 ± 4.60 0.250

0–12 19 (3.4) 13 (3.3) 6 (3.8) 0.434 17 (3.5) 2 (2.7) 0.207
13–15 64 (11.5) 47 (11.8) 17 (10.7) 55 (11.4) 9 (12.2)
16~18 149 (26.8) 99 (24.9) 50 (31.4) 122 (25.3) 27 (36.5)
≥19 325 (58.3) 239 (60.1) 86 (54.1) 289 (59.8) 36 (48.6)

Frequency of
counseling M ± SD 3.22 ± 3.48 2.71 ± 2.90 4.50 ± 4.36 <0.001 2.48 ± 2.67 8.07 ± 4.20 <0.001

1 223 (40.0) 163 (41.1) 59 (37.1) <0.001 222 (46.1) 0 (0.0) <0.001
2 144 (25.9) 122 (30.7) 22 (13.8) 138 (28.6) 6 (8.1)
≥3 190 (34.1) 112 (28.2) 78 (49.1) 122 (25.3) 68 (91.9)

ppm: parts per million, which stands for carbon monoxide concentration.

3.2.3. Factors Associated with Attempted Smoking Cessation and Successful Four-Week
Smoking Abstinence

Disability type, education level, employment status, and CO level were associated
with attempted cessation. Compared to those with mental health disorders, participants
with physical disabilities or brain lesions were 3.9 and 2.3 times more likely to attempt
cessation, respectively. More educated participants were twice as likely to attempt cessation.
Employed participants were 1.7 times more likely to attempt cessation; those with low CO
levels were 3.3 more likely. The odds for a successful four-week smoking abstinence were
5.3 times higher among those with physical disabilities, compared to those with mental
health disorders, and 4.2 times higher among those with internal disorders. The odds of
successfully abstaining from smoking for four weeks were 3.2 times higher among more
educated participants and 5.2 times higher among those with low CO levels. Regarding
the motivation ruler, those with higher confidence in their smoking cessation ability were
1.18 times more likely to successfully abstain from smoking for four weeks (Table 4).
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Table 4. The factors associated with attempted smoking cessation and successful four-week smoking abstinence.

Variable
Attempted Smoking Cessation Successful 4-Week Smoking Abstinence

Odds Ratio (95% CI) Odds Ratio (95% CI)

Disability types
Mental health disorders 1 1

Physical disabilities 3.97 (2.32–6.76) *** 5.40 (2.35–12.39) ***
Brain lesions 2.30 (1.29–4.14) ** 2.07 (0.80–5.35)

Visual impairment 1.22 (0.42–3.54) 3.29 (0.89–12.09)
Hearing impairment 0.47 (0.06–3.77) 1.64 (0.19–14.49)

Internal disorders 1.72 (0.69–4.29) 4.22 (1.32–13.53) *

Drinking
Yes 1 1
No 0.98 (0.66–1.47) 0.70 (0.40–1.22)

Education level
≤Middle school 1 1
≥High school 2.01 (1.37–2.97) *** 3.27 (1.83–5.85) ***

Employment status
No 1 1
Yes 1.79 (1.21–2.63) ** 1.62 (0.98–2.68)

CO Level
≥7 1 1
0–6 3.32 (2.18–5.06) *** 5.20 (2.68–10.09) ***

Total smoking length
≥20 year 1 1
≤20 year 0.95 (0.55–1.62) 0.92 (0.45–1.91)

Motivation rulers
Importance 1.05 (0.95–1.15) 1.04 (0.90–1.19)
Confidence 1.06 (0.96–1.16) 1.18 (1.02–1.37) *
Readiness 1.05 (0.95–1.15) 1.08 (0.93–1.24)

* p < 0.05, ** p < 0.01, *** p < 0.001.

4. Discussion

In this study, people with disabilities were provided customized smoking cessation
services, to examine smoking-related behaviors by disability type and identify predictors
of attempted cessation and successful four-week smoking abstinence. Overall, 28.5% of
participants attempted smoking cessation, and 13.3% successfully abstained from smoking
for four weeks. Particularly, people with physical disabilities or brain lesions were more
likely to attempt cessation than those with mental health disorders, while people with
physical disabilities or internal disorders were more likely to successfully abstain from
smoking for four weeks. Brain lesions had the highest level of confidence and readiness in
motivation runners compared to other types of disabilities. Direct comparison is difficult
as there is no study in the same target group as this study, but the results are similar to
previous studies that motivation rulers influenced long-term cessation success in a study
of adult males [14,15]. Internal and physical disabilities were among groups with higher
number of consultations or lower CO levels than other disability types. The result is similar
to the study that the higher the number of counseling to quit smoking and the lower the CO
level, the higher the cessation success rate [16]. This differed from the 2019 Statistical Report
for Persons with Disabilities, in which rates of attempted smoking cessation were higher
among those with a facial disability (38.7%) or respiratory disorder (35.8%), compared with
the other 13 disability types among 2.6 million registered individuals [17].

In the present study, those who were high school graduates or higher were more
likely to attempt smoking cessation and successfully abstain from smoking for four weeks,
compared to those with less education. This was similar to previous findings that the odds
of successful smoking cessation were higher with increasing education level [10]. Addi-
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tionally, employed participants were more likely to attempt smoking cessation, compared
with those who were unemployed or did not respond to this question. Considering that
employment provides opportunities for people with disabilities to not only maintain their
physical and mental health but also find a social support network to help them quit smok-
ing, this was in line with previous findings that regular physical activity helps people with
disabilities maintain independent functioning, promotes positive recovery, and prevents
secondary health problems related to one’s disability [18].

This study found that the odds of attempting smoking cessation and successfully
maintaining short-term abstinence increased with decreasing CO concentration. Partici-
pants with lower CO levels were more likely to attempt cessation and successfully abstain
from smoking for four weeks, compared to those with a concentration of 7 ppm or higher.
Unlike urinary and blood testing, measuring expiratory CO is noninvasive and provides
immediate results [19]; thus, it is useful in environments where cotinine testing is difficult.
By checking expiratory CO concentration immediately during face-to-face counseling,
participants can acknowledge that the results are caused by smoking, which can be utilized
as a means to further motivate them to quit smoking by linking it to their health.

People with disabilities who engaged in more smoking cessation counseling sessions
were more likely to attempt smoking cessation and successfully abstain for four weeks.
While most smokers attempt smoking cessation on their own, many fail, and assistance
is crucial. The odds for success increased when participants attended a higher number of
counseling sessions [20], and increased rates of successful cessation were associated with
appropriately trained healthcare providers, longer counseling duration, and multidisci-
plinary assistance provided during counseling [21]. Further, concerns regarding additional
loss of functioning may influence people with physical disabilities or chronic illnesses
to be more strongly motivated to quit smoking [22]. People with disabilities are highly
likely to consume various tobacco products, which increases the risk of adverse health
effects [23,24]. Particularly, people with disabilities are disadvantaged by a shortage of
accessible smoking cessation programs in relation to their smoking rate [25], highlighting
the importance of providing individualized smoking cessation services.

While the results of the present study pertaining to nicotine dependence were not
significant, a previous study reported that people with disabilities with high nicotine depen-
dence are at risk of consuming multiple cigarettes and may face challenges when quitting
smoking [23], indicating the need for further research. Specifically, people with mental
health disorders showed an extremely high smoking rate and nicotine dependence [26];
thus, providing customized, varied, and aggressive smoking cessation services according
to disability type could markedly reduce the smoking rate among people with disabilities.

This study observed that alcohol non-users were less likely to attempt smoking
cessation or successfully abstain from smoking for four weeks compared to alcohol users;
however, these results were not significant. This contradicts previous findings that alcohol
consumption has a positive effect on smoking in people with disabilities [3,10,27]. Moreover,
in light of prior findings that health-related concerns and behaviors increase with advanced
age, and thus smoking cessation attempts consequently increase [10], it is necessary to
further examine the impact of age and alcohol consumption on the smoking rate for people
with disabilities.

Motivation rulers were not significantly associated with continued smoking absti-
nence, and only the confidence ruler was associated with successful four-week smoking
abstinence. This was slightly different from the findings of a previous study with female
Korean undergraduates, in which motivation rulers predicted most instances of successful
cessation [28]. These results suggested that improving counselors’ skills and implement-
ing effective activities to promote confidence in one’s ability to quit smoking could help
people with disabilities attempt and maintain smoking abstinence over both the short and
long term.

Despite growing interest in smoking cessation services for people with disabilities,
numerous obstacles hinder this population’s access to such services [23]. Based on the
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findings that barriers and environmental factors should be considered [10], it should
be acknowledged that disability-specific smoking cessation services are essential health
and welfare services. Thus, such services should not only focus on providing smoking
cessation counseling but also tailor it to the needs related to specific disabilities [29], to
ensure individuals with disabilities have the same healthcare access as non-disabled people,
thereby improving their quality of life.

Although participants were classified by disability type to provide customized smok-
ing cessation services, this study has a few limitations and requires caution when inter-
preting the results. First, this study was conducted on people with disabilities living in
Seoul, the findings cannot be generalized to other populations. Second, we could not
examine participants’ socioeconomic factors. Previous studies showed that socioeconomic
status may make a greater contribution to increasing the smoking rate among people with
disabilities [30]. Given that education level, income level, employment status, and employ-
ment type are factors that may affect health behaviors and health status, not only helping
people improve management of their smoking rate but also improving their socioeconomic
status may be an important intervention to lower the smoking rate among people with
disabilities [31].

In the smoking cessation services for people with disabilities, different approaches
were taken based on disability type, such as strengthening motivation to quit smoking by
emphasizing its direct connection to health and establishing a protocol in advance through
advisory meetings. However, the smoker population in the recruited facilities showed little
interest in smoking cessation, and their caregivers and staff had no relevant knowledge.
Even those enrolled in smoking cessation services faced a number of difficulties in main-
taining smoking abstinence, such as frequent deterioration in vigor due to medications,
habitual smoking due to insomnia, and smoking to relieve pain. In the future, studies
should include more detailed analysis and establish protocols for each disability type to
promote six-month abstinence from smoking among people with disabilities.

Despite these limitations, this study was the first to utilize data obtained by providing
visiting smoking cessation services for people with disabilities. This study is significant
in that it analyzed smoking behaviors and related predictors disability type, as well as
predictors of attempted and successful smoking cessation. We expect that our results
could provide valuable foundational data for developing and improving effective smoking
cessation services for people with disabilities.

5. Conclusions

While people with disabilities have high smoking rates, they often do not have access
to proper healthcare services, and relevant research is lacking. The purpose of this study
was to examine smoking behaviors in people with disabilities in Korea by type of disabil-
ity and identify the factors associated with attempted smoking cessation and successful
four-week smoking abstinence. The results showed that the type of disability, education
level, and CO level were predictors of both attempted smoking cessation and successful
four-week smoking abstinence, with employment status associated with attempted smok-
ing cessation and confidence in quitting smoking associated with successful four-week
smoking abstinence.

To provide effective smoking cessation services for people with disabilities, their dis-
ability type and environment must be taken into consideration. Moreover, comprehensive
and sustainable programs need to be developed, such as increasing smoking cessation
awareness in those who provide support to people with disabilities, such as caregivers and
facility staff, by emphasizing the harm caused by and need to quit smoking among people
with disabilities, and establishing a network among facilities in the community to improve
this population’s access to smoking cessation services. Additionally, it is crucial that policy
measures to monitor the status of people with disabilities are implemented. For example,
it is important to conduct a standardized survey of people with disabilities to examine
their overall status, including health status, employment status, and education level, and
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expend efforts to boost their standard of living to that of the non-disabled population in
order to tackle fundamental problems related to smoking in people with disabilities.

Author Contributions: Conceptualization, H.-N.-R.K., J.K., Y.P., H.S. and K.-S.L.; methodology,
H.-N.-R.K., J.K., Y.P., H.S. and K.-S.L.; validation, K.-S.L.; formal analysis, H.-N.-R.K., J.K., Y.P. and
H.S.; investigation, H.-N.-R.K., J.K., Y.P. and H.S.; data curation, H.-N.-R.K., J.K., Y.P. and H.S.;
writing—original draft preparation, H.-N.-R.K.; writing—review and editing, H.-N.-R.K., J.K., Y.P.,
H.S. and K.-S.L.; supervision, K.-S.L.; project administration, K.-S.L. All authors have read and agreed
to the published version of the manuscript.

Funding: This study was funded by the Health Promotion Fund, Ministry of Health and Welfare,
Republic of Korea (Grant Number 2020-013). They had no role in the research study design or
research activities.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of the Catholic University
of Korea (MC20ZASI0044).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data supporting the findings of this study are available only to
researchers who participated in 17 Tobacco Control Centers in Korea. The data are not publicly
available due to privacy.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Korea Employment Agency for Persons with Disabilities. National Disabled Statistics Survey; Korea Employment Agency for

Persons with Disabilities: Seoul, Korea, 2020. Available online: https://www.kead.or.kr/common/comm_board.jsp?main=4&
sub1=4 (accessed on 15 December 2020).

2. Hwang, H.G.; Jung, H.S. Factors Affecting Medical Service Utilization of Disabled. J. Korea Acad. Ind. Coop. Soc. 2017, 18, 219–225.
3. Yeob, K.E.; Kim, S.E.; Park, J.E.; Lee, B.H.; Park, J.H. Current smoking rate and related factors of people with disability. Korean

Public Health Res. 2018, 44, 51–65.
4. Ministry of Health and Welfare. National Survey on Persons with Disabilities. 2017. Available online: http://www.mohw.go.kr/

react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&CONT_SEQ=345972 (accessed on 1 February 2021).
5. Courtney-Long, E.; Stevens, A.; Caraballo, R.; Ramon, I.; Armour, B.S. Disparities in current cigarette smoking prevalence by type

of disability 2009–2011. Public Health Rep. 2014, 129, 252–260. [CrossRef] [PubMed]
6. Jones, M.; Deruyter, F.; Morris, J. The digital health revolution and people with disabilities: Perspective from the United States.

Int. J. Environ. Res. Public Health 2020, 17, 381. [CrossRef] [PubMed]
7. Kim, J.Y.; Kang, M.W.; Seo, W.Y.; Lee, J.W. Chronic Diseases, Health Behaviors, and Mortality in Persons with Disabilities: An

Analysis of the National Health Insurance Service-Health Screening (NHIS-HEALS) Database. Health Soc. Welf. Rev. 2020,
40, 121–150.

8. Krahn, G.L.; Walker, D.K.; Correa-De-Araujo, R. Persons with disabilities as an unrecognized health disparity population. Am. J.
Public Health 2015, 105, S198–S206. [CrossRef]

9. Marks, B.; Sisirak, J.; Hsieh, K. Health services, health promotion, and health literacy: Report from the State of the Science in
Aging with Developmental Disabilities Conference. Disabil. Health J. 2008, 1, 136–142. [CrossRef]

10. Lee, G.S.; Kim, D.H. A Study on the Longitudinal Changes and Predictors of Smoking Behavior among the Disabled. Korean J.
Soc. Welf. Stud. 2019, 50, 239–269.

11. Hall, A.G.; Schumacher, J.R.; Cannell, M.B.; Berry, J.B.; Schiaffino, M.; Park, S. Tobacco use in Florida: Comparisons between
adults living with and without disabilities. Disabil. Health J. 2013, 6, 213–219. [CrossRef]

12. Kim, H.J.; Kim, J.Y.; Jeong, J.Y.; Kim, Y.P. Association between Accessibility to Health Care and Smoking Cessation in Adult
Smokers with Disabilities: The Korean National Health and Nutrition Examination Survey VI 2013. Korean J. Fam. Pr. 2018, 8,
788–792. [CrossRef]

13. Fagerström, K. Determinants of tobacco use and renaming the FTND to the Fagerström Test for Cigarette Dependence. Nicotine
Tob. Res. 2011, 14, 75–78. [CrossRef] [PubMed]

14. Boudreaux, E.D.; Sullivan, A.; Abar, B.; Bernstein, S.L.; Ginde, A.A.; Camargo, C.A. Motivation rulers for smoking cessa-
tion: A prospective observational examination of construct and predictive validity. Addict. Sci. Clin. Pract. 2012, 7, 1–9.
[CrossRef] [PubMed]

15. Lee, Y.J.; Lee, K.S.; Kim, H.N. Predictors of abstinence from smoking: A retrospective study of male college students enrolled in a
smoking cessation service. Int. J. Environ. Res. Public Health 2019, 16, 3363. [CrossRef] [PubMed]

https://www.kead.or.kr/common/comm_board.jsp?main=4&sub1=4
https://www.kead.or.kr/common/comm_board.jsp?main=4&sub1=4
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&CONT_SEQ=345972
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&CONT_SEQ=345972
http://doi.org/10.1177/003335491412900307
http://www.ncbi.nlm.nih.gov/pubmed/24791023
http://doi.org/10.3390/ijerph17020381
http://www.ncbi.nlm.nih.gov/pubmed/31936006
http://doi.org/10.2105/AJPH.2014.302182
http://doi.org/10.1016/j.dhjo.2008.04.003
http://doi.org/10.1016/j.dhjo.2013.01.008
http://doi.org/10.21215/kjfp.2018.8.5.788
http://doi.org/10.1093/ntr/ntr137
http://www.ncbi.nlm.nih.gov/pubmed/22025545
http://doi.org/10.1186/1940-0640-7-8
http://www.ncbi.nlm.nih.gov/pubmed/23186265
http://doi.org/10.3390/ijerph16183363
http://www.ncbi.nlm.nih.gov/pubmed/31547229


Int. J. Environ. Res. Public Health 2021, 18, 3548 14 of 14

16. Park, J.J.; Lee, S.E.; Im, H.B.; Kim, C.W. Factors associated with smoking cessation success at four weeks by the disabled. Korean J.
Health Educ. Promot. 2020, 37, 1–9. [CrossRef]

17. Korea Disabled People’s Development Institute. Disability Statistics Annual Report. 2019. Available online: https://www.koddi.
or.kr/data/research01_view.jsp?brdNum=7408254 (accessed on 1 February 2021).

18. Kim, K.S.; Koo, K.M. Analysis of Motivation for Physical Activity Participation in Individuals with Disabilities: A Systematic
Review. Korea J. Sports Sci. 2017, 26, 285–295. [CrossRef]

19. Middleton, E.T.; Morice, A.H. Breath carbon monoxide as an indication of smoking habit. Chest 2000, 117, 758–763. [CrossRef]
20. Le Faou, A.L.; Allagbé, I.; Airagnes, G.; Baha, M.; Boussadi, A.; Limosin, F. Predictors of Smoking Cessation Attempt and

Continued Abstinence among Low-Income Disabled Smokers: Evidence from the French National Smoking Cessation Cohort
CDT-Net. Subst. Use Misuse 2020, 55, 1724–1731. [CrossRef]

21. Shin, S.R.; Oh, B.J. Barriers to Smoking Cessation Intervention among Clinical Nurses. Korean J. Adult Nurs. 2005, 17, 139–148.
22. Jarrett, T.; Pignataro, R.M. Cigarette smoking among college students with disabilities: National College Health Assessment II,

Fall 2008–Spring 2009. Disabil. Health J. 2013, 6, 204–212. [CrossRef]
23. Soule, E.K.; Pomeranz, J.L.; Moorhouse, M.D.; Barnett, T.E. Multiple tobacco use and increased nicotine dependence among

people with disabilities. Disabil. Health J. 2015, 8, 258–263. [CrossRef]
24. Pomeranz, J.L.; Moorhouse, M.D.; King, J.; Barnett, T.E.; Young, M.E.; Simmons, V.; Brandon, T.; Stetten, N. Creating a Tobacco

Cessation Program for People with Disabilities: A Community Based Participatory Research Approach. J. Addict. Res. Ther.
2014, 5. [CrossRef]

25. Barnhart, W.R.; Smith, C.N.W.; Coleman, E.; Riddle, I.K.; Havercamp, S.M. Living Independent From Tobacco reduces cigarette
smoking and improves general health status among long-term tobacco users with disabilities. Disabil. Health J. 2020, 13,
100882. [CrossRef]

26. Na, E.H.; Rho, S.W. Treatment of Tobacco Use Disorders in People with Mental illness. J. Korean Soc. Res. Nicotine Tob. 2015, 6,
78–85. [CrossRef]

27. Choi, M.H.; Choi, J.H. Influencing Factors on Health Status of Male People with Physical Disabilities and Educational Implications:
Focusing on Current Smoking Rates. Korean J. Phys. Mult. Health Disabil. 2019, 62, 143–165.

28. Kim, H.; Lee, K.S. Success Factors for Tobacco Smoking Cessation among Korean Female College Student Smokers. J. Community
Health. 2020, 45, 997–1005. [CrossRef]

29. Jeon, H.Y.; Park, J.K. Analysis of LCA and the Influencing Factors according to the Objective·Subjective Quality of Life of
Disabilities. Disabil. Employ. 2018, 28, 31–56. [CrossRef]

30. Choi, M.H.; Choi, J.H. Comparing the smoking rates between people with and without disabilities: Using propensity score
matching. Korean J. Health Educ. Promot. 2016, 33, 61–70. [CrossRef]

31. Kim, H.R.; Kang, Y.H.; Park, E.J.; Choi, J.S.; Lee, Y.H.; Kim, Y.S. Socioeconomic, Behavioral, Nutritional, and Biological Determinants of
Morbidity, Mortality, and Medical Utilization in South Korea: Analysis of Korea National Health and Nutrition Examination Survey(K-
NHANES) Linked Data; Korea Institute for Health and Social Affairs: Sejong, Korea, 2006.

http://doi.org/10.14367/kjhep.2020.37.5.1
https://www.koddi.or.kr/data/research01_view.jsp?brdNum=7408254
https://www.koddi.or.kr/data/research01_view.jsp?brdNum=7408254
http://doi.org/10.35159/kjss.2017.12.26.6.285
http://doi.org/10.1378/chest.117.3.758
http://doi.org/10.1080/10826084.2020.1759644
http://doi.org/10.1016/j.dhjo.2013.01.011
http://doi.org/10.1016/j.dhjo.2014.09.004
http://doi.org/10.4172/2155-6105.1000204
http://doi.org/10.1016/j.dhjo.2019.100882
http://doi.org/10.25055/JKSRNT.2015.6.2.78
http://doi.org/10.1007/s10900-020-00818-8
http://doi.org/10.15707/disem.2018.28.1.002
http://doi.org/10.14367/kjhep.2016.33.1.61

	Introduction 
	Methods 
	Study Participants 
	Socio-Demographic Characteristics 
	Smoking-Related Characteristics 
	Counseling Process 
	Counseling for Visual Impairment 
	Counseling for Hearing Impairment 
	Counseling for Mental Health Disorders 

	Statistical Analysis 

	Results 
	General Characteristics 
	Smoking-Related Characteristics 
	Smoking-Related Characteristics by Disability Type 
	Attempted Smoking Cessation and Successful Four-Week Smoking Abstinence by Smoking-Related Characteristics 
	Factors Associated with Attempted Smoking Cessation and Successful Four-Week Smoking Abstinence 


	Discussion 
	Conclusions 
	References

