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ABSTRACT

Background: This study was conducted to identify the success rate for smoking cessation
over time after participation in a therapeutic smoking cessation camp, and to identify how
participant characteristics, including a supportive workplace environment for smoking
cessation (SWESC), affect the success rate for smoking cessation.

Methods: In all, 296 participants at smoking cessation camps in Ulsan between 2015 and 2020
were investigated. The success rates of smoking cessation after weeks 4, 6, 12, and 24 at camp
were investigated. The participants were grouped as workers with an SWESC, and workers
without an SWESC, and variables (age, education, household income, marital status, drinking,
exercise, body mass index, morbidity, job, number of counseling sessions, cigarettes smoked
per day and smoking initiation age) were investigated. Multiple logistic regression analysis was
conducted at each time point. In addition, Cox regression analysis was performed to evaluate
the variables affecting the success rate for smoking cessation over time.

Results: The smoking cessation success rate of workers with an SWESC at week 24 (90.7%)
was higher than that for workers without an SWESC (60.5%). Multiple logistic regression
was performed to determine the relationship between each variable and the success rates

for smoking cessation at week 6, 12, and 24. SWESC was confirmed as significant (p < 0.05)
variables for increased success rate for smoking cessation at all 3 time points. After adjusting
for all variables, the Cox proportional hazards survival analysis showed a hazard ratio of 6.17
for SWESC (p < 0.001,; 95% confidence interval: 3.08-12.38).

Conclusions: At a professional treatment smoking cessation camp, participants with

an SWESC showed a significantly higher success rate for smoking cessation. Supportive
workplace environment for workers’ health is expected to be an important factor for smoking
cessation projects as well as other health promotion projects at workplace.

Keywords: smoking cessation; smoking cessation camp; supportive workplace environment;
heavy smoker; workplace health promotion
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BACKGROUND

Smoking is a leading cause of preventable deaths,*® one of the greatest public health threats
facing the world. Smoking imposes a huge social and economic burden, including the
payment of medical expenses and the loss of human resources due to disease morbidity
and death.** The cessation of smoking leads to instant, long-term health benefits at all
ages.®’ Previous study has shown that smoking cessation reduces anxiety, depression,

and stress; improves mental health; and does not negatively affect social relationships.®
Thus, the importance of promoting smoking cessation in national health policy cannot be
overemphasized.

The smoking rate for Korean adults was 35.1% in 1998, relatively higher than that of other
countries.’ Since then, the government has implemented a range of anti-smoking policies,
including the creation of smoking cessation clinics, and the smoking rate has continued
to decrease, reaching 22.3% in 2017.2° However, the trend of decline in smoking rates has
slowed since the 2010s.° This indicated the need for a new smoking-cessation policy, and
in 2015, the Korean Ministry of Health and Welfare established smoking cessation support
centers across 18 regions nationwide and introduced specialized treatment-type smoking
cessation camps.

A ‘specialized smoking cessation’ camp is a 4-night, 5-day smoking cessation program. Its
main targets are heavy smokers (having smoked for more than 20 years), those who have
difficulty to ceasing smoking, and those who continue to smoke even after being diagnosed
with smoking-related disease. During the course of the camp, the participants maintain
their non-smoking status; and are provided with smoking cessation-related education,
psychological counseling, and medications and supplements for smoking cessation. The
counseling is provided for all 5 the days of the camp. As a follow-up the camp, telephone
counseling is provided once a month. The participants can receive additional counseling to
maintain smoking cessation.

A smoking cessation center in Ulsan, Korea, has been running smoking cessation camp since
2015. Most participants came to the camp through advertisements or recommendations
from medical staff; some camp participants were registered through a major company

that promotes smoking cessation as part of a workplace health policy. If employees who
participate in a smoking cessation camp succeed in smoking cessation as measured by a
cotinine test 24 weeks after camp participation, the company provides compensation and has
aworkplace environment that is supportive of smoking cessation.

We posited that these characteristics of camp participants would contribute to the higher
smoking cessation rate. The supportive individual environment around a person who tried to
quit smoking, including family and colleagues, influences smoking cessation success rates.™
However, little research has been conducted on how a supportive policy at the workplace level
would affect the success of smoking cessation. This study evaluates the effect of workplace-
level supportive policies for smoking cessation on the success rate for smoking cessation

and identifies other factors related to the smoking cessation, to improve the effectiveness of
smoking cessation services.
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METHODS

Study design and participants

We conducted a survey targeting 568 male subjects who agreed to participate in the study
from the participants in the smoking cessation camp hosted at the smoking cessation
support center in Ulsan, Korea, from October 2015 to December 2020.

Fig. 1illustrates the process of selecting study participants. Among the male participants

in smoking cessation camps by the Ulsan Regional Smoking Cessation Center from 2015 to
2020, some participants had not succeeded in quitting smoking after participating in their
first time at the camp and participated in the smoking cessation camp more than one time.
Previous camp participation experience could affect subsequent experiences, leading to
differences in the success rate for smoking cessation from that of first-time participants.’
Therefore, for the homogeneity of the data, the statistics were processed as the result
obtained in the first participation (failure) regardless of the ultimate success or failure after
re-registration. For the analysis of occupational factor, participants without occupation were
excluded. Those who did not respond to any survey item (including education, marriage,
income, and so on) and those who dropped out of camp for personal reasons were excluded.
A total of 296 participants were analyzed for statistics finally.

Measurement

On the first day of camp, data on the demographic and socioeconomic characteristics of
the participants were collected, including age, education level, marital status, and monthly
income. Age was classified as young (< 44 years old), middle-aged (45-64 years old), and
old (> 64 years old) at time of registration, in accordance with the seniority standards of the

Male participants in smoking cessation camps
by the Ulsan Regional Smoking Cessation Center
from 2015 to 2020

(n =568)
Excluded Re-registration after having completed camp
: at least once (n = 17)
A
‘ n =551 ‘
Excluded Non-respondents for some survey items:
Education, marriage, income, etc. (n = 93)
A,
‘ n =458 ‘
Excluded ‘ - -
g Without occupation (n =159) ‘
‘ n =299 ‘
Excluded ‘
}\ Camp dropout (n = 3) ‘
‘ n =296 ‘

Fig. 1. Flow chart of selecting study subjects of smoking cessation camp (2015-2020).
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Elderly Welfare Act of Korea. For marital status, the group was divided into those that could
receive emotional support for smoking cessation due to currently living with a spouse; and
others (not married, separated, divorced, or widowed). Household incomes were classified
into more than and less than 4,000,000 KRW/month.

Among health-related factors, alcohol drinking, exercise, body mass index (BMI), and
morbidity of participants were collected. Drinking alcohol was assessed by drinking at

least once per week for the past year. Exercise was based on exercising at least once a week
for the past year. BMI was classified based on the obesity diagnosis criterion of 25 kg/m?."
Morbidity was defined as diagnosed by a doctor with one or more of hypertension, diabetes,
hyperlipidemia, cancer, lung disease, and cardiovascular disease.

Work-related factors included a supportive workplace environment for smoking cessation
(SWESC) and occupation. Workers with a SWESC were defined as an employee of their
aforementioned company, and who benefited from the company’s policy of smoking
cessation camp. The company adjusts work hours to allow workers to utilize their annual
leaves and participate in smoking cessation camps. If the participants are found to have
successfully quit smoking through a cotinine test after 24 weeks of participating in a smoking
cessation camp, their used annual leaves will be replaced with additional paid leaves. The
company provides work replacement helpers during the camp period to reduce the burden on
the employee on returning to work. The participants’ occupations were classified according
to the Korean Standard Occupational Classification: white-collar (manager, professional,
clerk), service/sales (service worker, sales worker), blue-collar (skilled agricultural and
fishery worker, craft and related trades worker, plant and machine operator and assembler,
elementary occupation).

The camp-related factor (number of counseling sessions during and after participation in the
smoking cessation camp) was counted and classified into 2 groups: 11 or more sessions and
less than 11 sessions. Counselors specialized in smoking cessation provided counseling for
approximately 30 minutes, covering recommendations for quitting smoking depending on

the participant’s type of smoking and coping with the stress of quitting smoking. Counseling
session had been conducted once a day for 5 days of camp, and phone counseling was provided
once a month after the camp ended. If the participants wish, participants can receive additional
counseling by visiting a smoking cessation center or by phone. Therefore, participants who
receive follow-up counseling for 6 months will receive at least 11 counseling sessions.

Smoking-related factors included age of smoking initiation and number of cigarettes smoked
per day. The age of smoking initiation was classified based on 20 years of age. The cigarettes
smoked per day was divided into smoking more than 1 pack (20 cigarettes) per day and
smoking less than 1 pack.

Follow-up to determine whether smoking cessation was successful

The follow-ups after camp were conducted by visits to the smoking cessation center located
at the hospital conducting the smoking cessation camp or phone call at week 4, 6,12, and 24.
Smoking cessation success was assessed by conducting the test using the camp participant’s
preferred method, including self-report by the phone, expiratory carbon monoxide (CO)
test, or urine cotinine test. Urine cotinine was considered positive or negative using an
immunoassay dipstick with a cutoff of 20 ng/mL (cotinine urine rapid test),” and the cutoff
for expiratory CO was 5 ppm.* Smoking cessation is considered successful if the urine

https://doi.org/10.35371/a0em.2023.35.€48 4/13
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cotinine test result is negative, exhaled CO is detected as less than 5 ppm, or if the self-report
indicates that the participant is continuing to quit smoking.

To encourage objective measurement rather than self-report, free gifts are provided when
participants visit and take an exhaled CO or cotinine test. If participants choose to self-
report, they will not receive benefits provided by the company as compensation for their
success in quitting smoking, even if they respond that they have succeeded in quitting
smoking. Therefore, it is believed that workers with an SWESC will be deterred from falsely
reporting success in quitting smoking due to reward motivation.

Statistical analysis

Participants were classified as workers with an SWESC and workers without an SWESC,

and their categorical variables (age, education, household income, marital status, alcohol,
exercise, BMI, morbidity, job, number of counseling sessions, cigarettes smoked per day,
and smoking initiation age) were given as percentages. The smoking cessation success rates
for workers with an SWESC and workers without an SWESC according to time points were
counted and compared by cross sectional analysis.

Multiple logistic regression analysis was conducted at each time point to determine the
relationship between the variables (age, education, household income, marital status,
drinking, exercise, BMI, morbidity, occupation, SWESC, number of counseling, cigarettes
smoked per day, and smoking initiation age) and smoking cessation success.

From the study results, Cox proportional hazards regression analysis was performed to
evaluate difference in smoking cessation rate according to having an SWESC. The hazard
ratio (HR) was estimated using data measuring smoking cessation at 4 time points following
the camp, up to week 24. Model 1 showed univariate analysis including only the effects of

an SWESC. In Model 2, multivariate analysis was performed by adjusting all the factors
investigated in this study, namely, age, marital status, education, household income,

alcohol drinking, exercise, BMI, occupation, morbidity, number of counseling sessions,
daily smoking amount, and smoking initiation age. In addition, multivariate analysis was
conducted in Model 3 for the factors with a significant effect on the smoking cessation in the
results of Model 2.

Data were analyzed using the Statistical Package for Social Sciences for Windows, Version
24.0 (IBM Corp., Armonk, NY, USA). The confidence interval (CI) was set at 95%, and the
level of significance was set at p < 0.05 in all statistical analysis.

Ethics statement
The present study protocol was reviewed and approved by the Institutional Review Board
(IRB) of Ulsan University Hospital before implementation (IRB File No. 2021-07-019).

RESULTS

Table 1 presents the method of measuring smoking cessation success at each time point.
More than 60% of participants were confirmed to have successfully quit smoking using
objective measures such as CO and urine cotinine at weeks 4, 12 and 24. The final success rate
at week 24 was 73.6%.

https://doi.org/10.35371/a0em.2023.35.€48 5/13
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Table 1. Smoking cessation rate according to measurement method

Week Failure Self-report co Urine cotinine CO and urine cotinine Total
Week 4 5 (1.7) 85 (28.7) 54 (18.2) 17 (5.7) 135 (45.6) 296
Week 6 19 (6.4) 187 (63.2) 24 (8.1) 10 (3.4) 56 (18.9) 296
Week 12 33(11.1) 77 (26.0) 7 (2.4) 25 (8.4) 154 (52.0) 296
Week 24 78 (26.4) 30(10.1) 2 (0.7) 31(10.5) 155 (52.4) 296

Data are shown as number (%).
CO: carbon monoxide.

Table 2 classifies the participants into workers without an SWESC (n = 167) and workers with
an SWESC (n =129), and the ratio of each variable was analyzed using chi-square analysis or
Fisher’s exact test. Workers with an SWESC were mostly blue-collar workers (94.6%). The
percentage of blue-collar workers among workers without an SWESC was 50.3%, which was
not as high as in workers with an SWESC, but blue-collar workers were still more than a half.

Table 3 presents the success rate for smoking cessation for workers without an SWESC, and
workers with an SWESC, by time. The success rate of workers with an SWESC was 100% at
week 4, and remained high at week 6 (98.4%) and week 12 (97.7%). At week 24, the success
rate for smoking cessation for workers without an SWESC (60.5%) was significantly lower
than that of and workers with an SWESC (90.7%).

Table 4 presents the odds ratios (ORs) of multiple logistic regression tests at 3 time points
(weeks 6, 12, and 24) to examine the relationship between the variables and success rates
for smoking cessation. In week 4, no participant had failed to quit smoking among workers
with an SWESC. Therefore, an error occurred in the logistic regression analysis calculation,
so the result for week 4 was excluded. At week 6, SWESC (OR: 11.13; CI: 2.05-60.37) was
significantly related to the success rate for smoking cessation. At week 12, SWESC (OR:
13.29; CI: 3.40-51.91), marital status (OR: 2.94; CI: 1.15-7.52), were significantly related to
success rate for smoking cessation. At week 24, SWESC (OR: 9.95; CI: 4.31-22.97), marital
status (OR: 2.97; CI: 1.36-6.52) were found to be significant variables. The variable with a
significant relationship with the success rate for smoking cessation at 3 time points was
having an SWESC.

Table 5 presents the results of Cox regression analysis, adjusting confounding variables, to
determine the success rate for smoking cessation over time and the effects of variables on

it. Cox survival analysis was performed for a period of 24 weeks after the camp. In Model 1,
the HR for SWESC was 4.83 (p < 0.001; 95% CI: 2.61-8.93). In Model 2, the HR was 6.17 (p
<0.001; 95% CI: 3.08-12.38). Marital status was found to be significant factors other than
SWESC for smoking cessation in Model 2. The HR for the marital status was 2.10 (p = 0.008;
95% CI: 1.21-3.63). In Model 3, which was adjusted for marital status, the HR for the workers
with an SWESC was 4.55 (p < 0.001; 95% CI: 2.45-8.42). The HR for marital status was 2.41 (p
<0.001; 95% CI: 1.47-3.96).

DISCUSSION

Having an SWESC was significantly related to smoking cessation success at weeks 6, 12, and
24 in the logistic regression analysis. In addition, in the Cox survival analysis conducted with
all variables adjusted, SWESC was found to be significantly related to the success rate for
smoking cessation. Marital status was also variable with significant effects in the Cox analysis.

https://doi.org/10.35371/a0em.2023.35.€48 6/13
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Table 2. General characteristics, health-related characteristics, work-related characteristic, camp-related
characteristic and smoking-related characteristics of camp participants

Variables Workers without an Workers with an Total p-value
SWESC (n=167) SWESC (n = 129) (n = 296)
General characteristics
Age (years) <0.001"*
<45 32(19.9) 14 (10.9) 46 (15.5)
45-64 121 (72.5) 115 (89.1) 236 (79.7)
> 64 14 (8.4) 0(0) 14 (4.7)
Education <0.001***
< High school 8(4.8) 2 (1.6) 10(3.4)
High school 69 (41.3) 92 (71.3) 161 (54.4)
> College 90 (53.9) 35(27.1) 125 (42.2)
Household income (KRW) 0.001**
> 4,000,000 76 (45.5) 34(26.4) 110 (37.9)
< 4,000,000 91 (54.5) 95 (73.6) 186 (62.8)
Marital status 0.075
With spouse 138 (82.6) 116 (89.9) 254 (85.8)
Without spouse 29 (17.4) 13(10.1) 49 (14.2)
Health-related characteristics
Alcohol drinking (last year) 0.048"
Yes 118 (70.7) 77 (59.7) 195 (65.9)
No 49 (29.3) 592 (40.3) 101 (34.1)
Exercise (last year) 0.002**
Yes 95 (56.9) 50 (38.8) 145 (49.0)
No 72 (43.1) 79 (61.2) 151 (51.0)
BMI (kg/m?) 0.691
> 95 62 (37.1) 45 (34.9) 107 (36.1)
<95 105 (62.9) 84 (65.1) 189 (63.9)
Morbidity <0.001***
Yes 61 (36.5) 29 (17.1) 83 (28.0)
No 106 (63.5) 107 (82.9) 213 (72.0)
Work-related characteristics
Job <0.001""
White-collar 52 (31.1) 7(5.4) 59 (19.9)
Service/Sales 31(18.6) 0 (0) 31(10.5)
Blue-collar 84 (50.3) 122 (94.6) 206 (69.6)
Camp-related characteristic
Number of counseling sessions <0.001***
>11 85 (50.9) 28 (21.7) 113 (38.2)
<11 892 (49.1) 101 (78.3) 183 (61.8)
Smoking-related characteristics
Cigarettes smoked per day 0.797
> 20 129 (77.2) 98 (76.0) 297 (76.7)
<20 38(22.8) 31(24.0) 69 (23.3)
Smoking initiation age (years) 0.092
> 90 98 (58.7) 88(68.2) 186 (62.8)
<20 69 (41.3) 41(31.8) 110 (37.9)

Data are shown as number (%).

These p-values were calculated with a %2 test.

SWESC: supportive workplace environment for smoking cessation; BMI: body mass index; KRW: Korean Won.
p < 0.05; **p < 0.01; **p < 0.001.

Previous studies investigated the success rate for smoking cessation can increase when
there is support at the individual level. Van den Putte et al.” showed that the behaviors of
supportive family or peer can be strong incentive for smoking cessation. In addition, some
studies showed positive effects of financial incentives on the success rate for smoking
cessation.'® However, to the best of our knowledge, no study evaluated the association
between non-financial supportive environment for smoking cessation at workplace and the
success rate for smoking cessation.
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Table 3. Smoking cessation rate of workers without an SWESC and workers with an SWESC

Week Variable Workers without an SWESC Workers with an SWESC
Week 4 Success 162 129
Failure 5 0
Success rate (%) 97.0 100.0
p? 0.071
Week 6 Success 150 127
Failure 17 2
Success rate (%) 89.8 98.4
p 0.003**
Week 12 Success 136 126
Failure 31 3
Success rate (%) 81.4 97.7
p <0.001***
Week 24 Success 101 117
Failure 66 12
Success rate (%) 60.5 90.7
p <0.001**

These p-values were calculated by 2 test except p?.

SWESC: supportive workplace environment for smoking cessation.
“These p-values were calculated by Fisher’s exact test.

**p < 0.01; *™*p < 0.001.

The overall success rate of a professional treatment smoking cessation camps in Korea at
week 24 was 61.2% in 2017. It was a superior rate than those of other smoking cessation
methods, such as smoking cessation clinics at public health centers (34.4%) and phone
counseling for smoking cessation (27.5%).?° The success rate for smoking cessation camp in
this study at week 24 was 73.6%, showing a higher success rate than the average of previous
nationwide camps. Considering that most camp participants were heavy smokers who had
difficulty ceasing smoking, smoking cessation camp can be considered as one of the most
effective ways for smoking cessation.

The success rate for smoking cessation among workers with an SWESC at week 24 (90.7%)
was significantly higher (p < 0.001) than that of workers without an SWESC (60.5%). Workers
with an SWESC appear to maintained a high success rate over time, due to their company’s
supportive environment and compensation motives.

Previous studies have shown a difference in the success rate for smoking cessation between
men and women.? Women accounted for less than 10% of the camp participants during that
period, and a small number of gender factors could confound the statistics. For this reason,
only male participants were selected as the study subjects.

For marital status, a significant result was obtained at week 24 in the logistic regression
analysis and the Cox survival analysis. The result that the presence of a spouse is related to
smoking cessation is consistent with the study of Yeom et al.*?

Previous studies have shown that age,? education level,?* drinking alcohol,” income,*
morbidity,” daily smoking amount,? and smoking initiation age® are related to smoking
cessation. However, these factors did not show sufficient relevance to smoking cessation

in this study. Smoking cessation camp programs are intensive interventions, including
psychotherapy and pharmacotherapy, so they appear to reduce the influence of other factors.

https://doi.org/10.35371/a0em.2023.35.€48 8/13
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Table 4. Association of characteristics of smoking cessation camp participants and smoking cessation at each

time point
Variables Week 6 Week 12 Week 24
General characteristics
Age (years)
<45 (ref.) 1.00 1.00 1.00
45-64 0.91(0.25-3.41)  1.05(0.39-2.86) 1.97 (0.90-4.31)
> 64 0.56 (0.06-4.97) 1.53(0.23-10.13) 4.24(0.87-20.62)
Marital status
With spouse 2.81(0.89-8.91)  2.94(1.15-7.52) 2.97 (1.36-6.52)

Without spouse (ref.)
Household income (KRW/month)
> 4,000,000
< 4,000,000 (ref.)
Education
< High school (ref.)
High school
> College
Health-related characteristics
Alcohol drinking (last year)
Yes
No (ref.)
Exercise (last year)
Yes
No (ref.)
BMI (kg/m?)
225
< 25 (ref.)
Morbidity
Yes
No (ref.)
Work-related characteristics
SWESC
Participants with an SWESC
Participants without an SWESC (ref.)
Job
White-collar (ref.)
Service/Sales
Blue-collar
Camp-related characteristic
Number of counseling sessions
>11
<11 (ref.)
Smoking-related characteristics
Cigarettes smoked per day
> 20
<20 (ref.)
Smoking initiation age (years)
> 20
<20 (ref.)

0.76 (0.53-2.867)

1.00
0.56 (0.04-7.67)
1.31(0.08-22.19)

0.67 (0.20-2.20)

1.26 (0.42-3.82)

0.66 (0.22-2.03)

0.82 (0.27-2.48)

11.13 (2.05-60.37) 13.29 (3.40-51.91)

1.00
0.45 (0.05-3.75)
0.40 (0.06-2.46)

1.87 (0.60-5.84)

1.41(0.42-4.78)

1.84 (0.63-5.41)

0.72 (0.28-1.80)

1.00
0.44 (0.04-4.41)
0.63 (0.06-7.15)

1.09 (0.45-2.63)

1.47 (0.62-3.49)

1.41 (0.58-3.42)

0.82 (0.34-1.97)

1.00
0.64 (0.16-2.55)
0.76 (0.23-2.48)

1.52 (0.65-3.52)

0.79 (0.29-2.16)

1.77 (0.76-4.13)

0.95 (0.49-1.88)

1.00
0.49 (0.08-2.83)
0.73 (0.12-4.53)

0.99 (0.51-1.92)

1.16 (0.61-2.21)

1.06 (0.56-2.03)

0.76 (0.39-1.46)

9.95 (4.31-22.97)

1.00
1.47 (0.49-4.49)
0.85 (0.35-2.04)

1.80 (0.95-3.41)

0.87 (0.41-1.83)

0.93 (0.49-1.74)

0dds ratios, 95% confidence intervals were calculated by logistic regression analysis.
SWESC: supportive workplace environment for smoking cessation; BMI: body mass index; KRW: Korean Won; ref.:

reference.

Among this study’s limitations were that the variables were investigated at the beginning of
the camp, and changes of variables during the smoking cessation period (6 months) were
not reflected in the analysis. To control the withdrawal symptoms of the participants and
improve the smoking cessation rate, participants were recommended to take a medicine

such as Varenicline. There was a lack of medication-related data before the camp, and there

was no medication-related follow-up data after the camp, so it was excluded in the analysis.

https://acemj.org
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Table 5. Cox proportional hazard regression analysis of SWESC and smoking cessation rate after 24 weeks of camp

Group HR of participants with an SWESC HR of participants without an SWESC (ref.)
Model 1* 4.83 (2.61-8.93) 1.00
Model 2° 6.17 (3.08-12.38) 1.00
Model 3¢ 5.15(2.74-9.67) 1.00

HRs were calculated by Cox regression analysis, with 95% confidence intervals.

SWESC: supportive workplace environment for smoking cessation; HR: hazard ratio; ref.: reference

2SWESC only.

°Adjusted for age, marital status, education, household income, alcohol drinking, exercise, body mass index, job,
morbidity, number of counseling sessions, cigarettes smoked per day, smoking initiation age.

°Adjusted for marital status.

Participants in the smoking cessation camp are people who are already willing to quit
smoking, and there is a limitation that it is difficult to generalize the results of this study to
smokers who are less willing to quit smoking. It was not possible to determine what the ultra-
long-term success rate for smoking cessation after week 24 would be, and additional research
is required on this. In addition, among the methods taken to evaluate smoking cessation
success, the results of the self-interview were not objective data. However, cessation

status was evaluated at 4 points, up to week 24, and among 218 participants assessed as
having successfully quit smoking at week 24, 188 (86.2%) were tested through objective
measurement. Among workers with an SWESC, only those who succeeded in quitting
smoking through objective measurement could receive compensation from their workplace,
so the possible distortion of results due to self-report is limited.

Among the strengths of this study is that it analyzed data collected over 5 years in the
integrated information system of the Ministry of Health and Welfare. As noted, this study

is significant in that it is, to the best of our knowledge, the first analysis to identify the
quantitative effect for non-financial compensation and supportive environment at the
workplace level on the success rate for smoking cessation. Smoking cessation projects for
the future can improve their cost-efficiency by effectively increasing the success rate for
smoking cessation while consuming lower amount of financial cost in connection with the
workplace. In addition, previous studies have been conducted to measure the success rate
for smoking cessation for workers at small and medium-sized workplaces.*® But it is difficult
to find studies other than this study that focus on smoking cessation among employees of
large-sized company. The survival analysis used, in addition to the advantage of adjusting
the effects of variables for the smoking cessation success, had the advantage of reflecting the
passage of time, showing a higher causal relationship.

A supportive workplace environment for workers’ health can contribute to improvement

of workers’ health.?*2 The result of this study shows a specific example of this. Since the
supportive workplace environment has been shown to be effective even in smoking cessation,
which is not easy to succeed, supportive workplace environment is expected to be an
important factor in the success of not only smoking cessation but also other health projects
in workplace, and additional research is required on this. In addition, most workers with an
SWESC in this study were blue-collar workers (94.6%), and blue-collar workers are known

to be exposed to a higher smoking risk than office workers.**** This study suggests that the
smoking cessation policy at the workplace level is effective for the smoking cessation of blue-
collar workers in the blind spot of smoking.

Smokers take more sick leaves compared to the non-smokers, and the cost of their health care
is 50% higher than that of non-smokers; these factors reduce corporate competitiveness.*

https://doi.org/10.35371/a0em.2023.35.€48 10/13
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The results of this study can be used as a reference for designing better workplace-based
smoking cessation policies designed in relation to the government’s smoking cessation

projects, to improve workers’ health and productivity. It is necessary to actively inform the
health policy makers that SWESC is an effective factor in workers’ success for smoking
cessation. Larger portion of the smoking cessation project budget should be allocated

to strengthening SWESC in conjunction with the Ministry of Health and Welfare and

the Ministry of Employment and Labor. Similar to the compensatory policy mentioned

in this study, a higher success rate for smoking cessation is expected by developing and
implementing other smoking cessation policies at workplace, which is attractive to workers
who try to quit smoking.

CONCLUSIONS

Among the participants at a professional treatment smoking cessation camp, those with

an SWESC showed a significantly higher success rate for smoking cessation. A supportive
workplace environment for worker’s health should be evaluated as an important factor for the
success of future smoking cessation and other health projects in workplace.
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