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Brief Communication

Strong motivations to quit smoking are highly correlated with successful smoking cessation. 
In addition, inpatients may have high motivations to quit smoking. Thus, this study aimed to 
clarify the effect of providing smoking cessation services to inpatients based on abstinence rate. 
This cross-sectional study enrolled 2,972 participants who received smoking cessation services 
at the E-Da Hospital between January 2015 and June 2016. After excluding participants who 
died, were lost to follow-up, or refused telephonic follow-up at 3 and 6 months after the first 
service, 1,288 participants with complete data were included for final analysis. All participants 
received smoking cessation counseling, and the pharmacotherapy for smoking cessation was 
the unnecessary options for them. Successful smoking cessation was evaluated via self-reported 
7-day point-prevalence abstinence at 3 and 6 months from the telephonic interview. The 7-day
point-prevalence smoking abstinence rate at 3 and 6 months was 49.9% (635/1,288) and 50.4%
(649/1,288), respectively. After adjusting for age, gender, pharmacotherapy, and number of
counseling sessions, smoking cessation services for inpatients were found to be independently
associated with higher successful smoking cessation rate at 3 months (odds ratio [OR]: 1.45;
95% confidence interval [CI]: 1.05 – 2.01) and 6 months (OR: 1.40; 95% CI: 1.01 – 1.94) than
those for outpatients. In addition, older age and number of counseling sessions were positively
correlated with successful smoking cessation rate at 3 and 6 months.
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Cigarette smoking is an important risk
factor for cancers, chronic obstructive 

pulmonary disease, heart disease, and stroke.1 
In addition, cigarette smoking is correlated 
with increased rate of acquiring coronavi-
rus disease 2019 (COVID-19) and increased 
mortality from COVID-19.2 To reduce the 
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prevalence of cigarette smoking, the Health 
Promotion Administration (HPA) in Taiwan 
launched the smoking cessation project. The 
project aimed to provide face-to-face counsel-
ing and pharmacotherapy to assist smokers 
visiting outpatient clinics. In 2002, the project 
was extended from outpatients to inpatients.

Strong motivations to quit smoking are 
highly correlated with successful smoking ces-
sation.3 Compared with outpatients, inpatients 
may have higher motivation to quit smoking 
because of relatively serious illnesses.4,5 Thus, 
the aim of this study is to clarify the effect of 
providing smoking cessation services to inpa-
tients by assessing the abstinence rate.

Materials and Methods

This cross-sectional study was conducted 
by using the case management dataset of 
smoking cessation services. A total of 2,972 
participants who were received smoking ces-
sation services at the E-Da Hospital between 
January 1, 2015, and June 30, 2016 was 
enrolled. After excluding participants who 
died, were lost to follow-up, or refused tel-
ephonic follow-up at 3 and 6 months after the 
first interview, 1,288 subjects with complete 
data were included in the final analysis. This 
study was approved by the institutional review 
board of the E-Da Hospital (EMRP-109-070). 
As this study was a secondary data analysis 
that did not include any personal identifica-
tion information, the requirement for informed 
consent was waived.

All participants should receive smoking 
cessation counselling with/without pharma-
cotherapy for smoking cessation. The face-
to-face counseling was delivered by the same 
experienced educator certified by the Taiwan 
HPA. The content of the counseling included 
basic data (age, the amount of cigarette 
smoking, smoking years, status of alcohol 
drinking, educational level, and underlying 
disease), past experience of smoking cessation, 

assessment of nicotine dependence, motiva-
tion, willingness to receive pharmacotherapy, 
and methods to reduce nicotine withdrawal 
symptoms. At the E-Da Hospital, the phar-
macotherapy prescribed for smoking cessa-
tion was nicotine gum, nicotine patch, and/or 
varenicline. Patients were classified as either 
inpatients or outpatients. Successful smoking 
cessation was assessed using the self-reported 
7-day point-prevalence abstinence at 3 and 6
months from the telephonic interview.6

The SPSS software (v.17.0; SPSS, 
Chicago, Illinois, USA) was used for statisti-
cal analyses. The χ2 and Student’s t-test were 
used for comparing categorical and continuous 
variables, respectively. Multivariate logistic 
regression analyses were used to test whether 
the two patient types were significantly associ-
ated with successful smoking cessation, with 
the covariates being age, gender, number of 
counseling sessions, patient types, and phar-
macotherapy.

Results

Of the 1,288 participants, 1,171 were 
males and 117 were females, of ages 48.8 
± 12.7 years. The 7-day point-prevalence 
smoking abstinence rate at 3 and 6 months was 
49.9% (635/1,288) and 50.4% (649/1,288), 
respectively. At the 3- and 6-month follow-
up, 110 (59.1%) and 110 (59.1%) inpatients 
reached successful smoking cessation, with 525 
(47.6%) and 539 (48.9%) outpatients reaching 
this endpoint, respectively (Table 1).

After adjusting for age, gender, number of 
counseling sessions, and pharmacotherapy, inpa-
tients were independently associated with higher 
successful smoking cessation at 3 months (odds 
ratio [OR]: 1.45; 95% confidence interval [CI]: 
1.05 – 2.01) and 6 months (OR: 1.40; 95% CI: 
1.01 – 1.94) than outpatients were. In addition, 
older age and number of counseling sessions 
were positively related with successful smoking 
cessation at 3 and 6 months (Table 2).
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Variables Inpatients (n = 186) Outpatients (n = 1,102) p value
Age (years) 48.1 ± 12.5 53.0 ± 12.8 < 0.001
Male gender 160 (86.0%) 1,011 (91.7%) 0.012
Counseling sessions (numbers) 1.8 ± 1.1 1.8 ± 1.2 0.507
Pharmacotherapy 95 (51.1%) 638 (57.9%) 0.082
Successful smoking cessation at 3 months 110 (59.1%) 525 (47.6%) 0.004
Successful smoking cessation at 6 months 110 (59.1%) 539 (48.9%) 0.010

Table 1.  Comparisons of clinical variables between inpatients and outpatients.

Data are shown as means ± standard deviations or numbers (%).

Table 2.  Association of clinical variables with successful smoking cessation at 3 and 6 months follow-up on binary 
logistic regression.

Variables
 Successful smoking cessation 

at 3 months
Successful smoking cessation 

at 6 months
OR (95% CI) p value OR (95% CI) p value

Age (years) 1.01 (1.01 – 1.02) 0.003 1.01 (1.00 – 1.02) 0.008
Gender (male vs. female) 0.97 (0.65 – 1.44) 0.966 0.94 (0.64 – 1.40) 0.775
Counseling sessions (numbers) 1.56 (1.39 – 1.74) < 0.001 1.43 (1.28 – 1.59) < 0.001
Patient types (inpatients vs. outpatients) 1.45 (1.05 – 2.01) 0.026 1.40 (1.01 – 1.94) 0.043
Pharmacotherapy (yes vs. no) 0.87 (0.70 – 1.10) 0.251 0.99 (0.79 – 1.24) 0.927
Data are shown as the adjusted odds ratios (OR) with 95% confidence intervals (95^ CI).

This study demonstrated that for inpa-
tients, smoking cessation services led to better 
outcome regarding smoking abstinence rate at 3 
and 6 months than for outpatients. In addition, 
older age and number of counseling sessions 
were positively related to the smoking absti-
nence rate. 

As cigarette smoking was associated with 
multiple severe diseases, smoking cessation 
plays an important role in reducing the inci-
dence and recurrence of such diseases.1 This 
study demonstrated the crucial factors affecting 
smoking cessation in participants, including 
number of counseling sessions and patient type. 
For inpatients, acute serious illnesses were asso-
ciated with higher motivation to quit smoking.7 
Healthcare providers could consider initiat-
ing smoking cessation services for inpatients. 
In addition, increased number of counseling 
sessions was associated with higher smoking 

abstinence rate. This finding was similar as 
previous study and the possible reasons were 
explained by enhancing motivation, providing 
the ways to manage withdrawal symptoms, and 
prevent relapse of smoking.8 Frequent counsel-
ing seemed effective for helping smokers quit 
and could be implemented in clinical practice. 
Even though age was associated positively with 
the smoking abstinence, the socioeconomic 
factors, which were interacted with the factor of 
age on the smoking abstinence, were not avail-
able in this study. Further analysis including 
the socioeconomic factors should be delivered. 
Although this study showed that inpatients who 
received smoking cessation services had higher 
abstinence rate at 3 and 6 months than outpa-
tients, further studies are required to investigate 
the long-term effect of these services.
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