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Abstract

Objective:

To investigate the long term smoking cessation behaviors in a population of Japanese current smokers (CS)

and former smokers (FS).

Research design and methods:

Retrospective survey of Japanese men and women�20 years of age who were CS (those who smoked any

number of cigarettes at the time of the survey, 24–27 June 2013) or FS (those who had smoked any number

of cigarettes in the past but did not consider themselves smokers at the time of the survey). CS/FS were

selected from a prescreened source population recruited by online advertisement that was age- and gender-

matched, to represent Japanese smokers. Clinical and socio-demographic characteristics and smoking/

smoking cessation history were assessed through a web-based questionnaire.

Main outcome measures:

Main outcome measures were number of past quit attempts and time to relapse; others included methods

used to achieve smoking cessation, and reasons for wanting to quit.

Results:

Overall, 1261 Japanese subjects were surveyed (CS, n¼ 631; FS, n¼ 630). Nearly half (45.6%) of CS had

never attempted to quit smoking. Of those who had attempted to quit smoking, one single quit attempt was

the most common for both CS and FS (19.0 vs. 39.0%). Estimated median time to relapse was 105 days (FS

and CS combined). Unaided smoking cessation was the most common method both for CS and FS (78.2 vs.

63.4%).

Conclusions:

In our survey,470% of smokers used unaided smoking cessation methods, which may have resulted in a

lower success rate. Participants relapsed after a median of 105 days of abstinence (25% within 7 days; the

remainder had resumed smoking after 1260 days). As with all surveys, recall bias may have influenced the

results. Our observations could be combined with other data in health economic models of smoking

cessation to identify appropriate measures to reduce the prevalence of smoking in Japan.

Introduction

Smoking is the most common cause of morbidity and mortality in Japan, with
130,000 Japanese people estimated to die each year from smoking-related dis-
eases (this figure excludes deaths due to second-hand smoking)1. Scientific evi-
dence on the relationship between smoking and health damage, such as
increased risk of cancer and cardiovascular and respiratory disease, has been
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extensively documented worldwide2,3. Furthermore,
approximately 6800 people in Japan alone are estimated
to die every year from passive smoking4, emphasizing that
health damage, not only to the smokers themselves but
also to people around them, is a significant issue.
Decreased tobacco use has been shown to reduce the
development of smoking-related diseases and death in
smokers5,6 and also reduce exposure to passive smoking.
In addition to an improvement of adverse health-related
outcomes, smoking cessation also has a considerable finan-
cial impact, including reductions in healthcare costs for
smoking-related diseases and loss of productivity asso-
ciated with illness or smoking behavior itself7; anti-
tobacco policies, therefore, are now a global issue. In
Japan, the National Health Promotion Movement in the
21st Century (Healthy Japan 21 [Second Version]), pursu-
ant to the Health Promotion Law, stipulates that adult
smoking prevalence is to be reduced to 12% by 2022.
This is the first time a specific target for the prevalence
of smoking has been set. According to the National Health
and Nutrition Examination Survey, however, the preva-
lence of smoking among Japanese people was 20.1% in
2011, up from 19.5% in 2010. Although for Japanese
men the prevalence of smoking has been gradually decreas-
ing (from 55.3% in 1989 to 34.1% in 2011), that for
Japanese women has been fluctuating between 9% and
12% since 19898. After the enforcement of the 2002
Health Promotion Law and the 2004 Framework
Convention on Tobacco Control legislation, various
measures such as restricting smoking in public places and
raising the tax on tobacco were implemented. However, in
Japan, these measures have proven inadequate compared
with other industrialized nations9.

In addition, support systems in Japan for those who wish
to quit smoking are insufficient. The first clinical practice
guidelines for smoking cessation therapy under the
Japanese public health insurance system was issued in
2005/2006. Since then, the Japanese Circulation Society
has issued clinical practice guidelines for smoking cessa-
tion pharmacotherapy and counseling (latest version: 5th
version, 2012). According to the 2011 National Health
and Nutrition Examination Survey, on average 32.8% of
smokers expressed a desire to quit. Based on this survey and
other population statistics, there would be an estimated 22
million smokers in Japan; hence, 6–7 million Japanese
smokers are potentially willing to quit. Smoking cessation
therapy covered by the public health insurance system
includes pharmacotherapy (such as high-dose nicotine
patches and varenicline; bupropion is not licensed for
smoking cessation in Japan), as well as counseling.
Nicotine patches (low dose) and nicotine gum are avail-
able without prescription. Counseling services are pro-
vided by physicians only; no quit line services are
available in Japan. To be eligible for smoking cessation
therapy under the public health insurance system, patients

must meet several criteria for nicotine dependence as
assessed by the Tobacco Dependence Screener (TDS),
and nicotine use as assessed by the Brinkman Index.
Based on the 2011 Survey of Medical Care Activities in
Public Health Insurance10, only about 210,000 people
annually initiate smoking cessation therapy under the
public health insurance system. The lack of access to
effective smoking cessation therapy thus interferes with
the stated governmental goal of reducing the prevalence
of smoking.

When devising future measures to promote and success-
fully implement restrictions on tobacco use, it is pivotal to
gather national data on smoking cessation behaviors and
their consequences; achieving current goals requires the
collection of data which reflect the actual behaviors of
smokers. Several studies have looked into the effectiveness
of smoking cessation aids and the usefulness of pharmaco-
therapy and counseling to improve smoking abstinence
and prevent relapse after successful smoking cessation11–

13. For example, a recent study by Hagimoto et al.11 used a
postal questionnaire survey to identify predictors of relapse
based on the most recent quit attempt (i.e., a single quit
attempt). However, quitting is commonly a dynamic pro-
cess with repeated quit attempts and repeated relapse from
smoking abstinence14. Therefore, multiple quit attempts
and multiple relapse episodes need to be considered in
studies in order to mimic the actual behaviors of smokers.
The long term natural course of smoking cessation behav-
iors has been reported in a US population of smokers15,16.
However, in terms of an official smoking cessation policy,
the US is somewhat ahead of Japan, and data obtained in
the US cannot be directly applied to a Japanese scenario.
Longitudinal data on multiple quit attempts are currently
not available for the population of Japanese smokers.

The primary objective of this retrospective study was to
investigate long term smoking cessation behaviors in a
population of current smokers (CS) and former smokers
(FS) through a web-based survey. In particular, we aimed
to explore the number of attempts made to quit, and the
time to relapse for unsuccessful attempts.

Patients and methods

Study design

An online web-based survey of a population of healthy
Japanese men and women aged �20 years who were CS
or FS was conducted from 24 to 27 May 2013 to assess
smoking cessation behaviors. The source population was
an online database comprising Japanese residents who fol-
lowing online advertisement had provisionally agreed
to participate in online surveys (Anterio Inc., Japan).
The protocol was prepared based on that previously
reported for a similar US web-based survey conducted by
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Yeomans et al.16. Prior to initiation of the study, the proto-
col was approved by the Ethics Review Committee, Health
Outcome Research Institute.

Subjects who were registered in the online database as
self-identified CS or FS of any tobacco product were pre-
screened for initial eligibility by Anterio Inc. and con-
tacted via email for participation. Potentially eligible
responders were asked to provide consent to participate
in the survey after reading the objectives and a document
explaining the protection of confidentiality on the survey
website. Those who provided consent were given access to
a web-based screening questionnaire. During this screen-
ing process, any subjects 520 years of age, non-smokers
(those who had never smoked any cigarettes in their life-
time) and those who smoked any other tobacco product
than cigarettes were excluded. Eligible participants were
categorized at the time of survey screening according to
their self-reported smoking status (CS or FS); CS were
those who reported they smoked any number of cigarettes
at the time of the survey, and FS were those who reported
they had smoked any number of cigarettes in the past but
did not consider themselves smokers at the time of the
survey. The age and gender distributions of both CS and
FS were adjusted according to vital statistics and the
National Health and Nutrition Examination Survey of
2012, to ensure the representativeness of the survey sub-
jects of a Japanese population of smokers. Enrollment of
survey participants was to be continued until a minimum
survey sample size of 600 CS and 600 FS was reached (i.e.,
enrollment was stopped once the minimum sample size was
reached); this sample size was based on several factors,
including the feasibility of recruitment and results from
past surveys. Participants could withdraw from the survey
at any time and/or skip any questions that they did not
want to answer.

Data collection

The online questionnaire items were classified into three
categories: (1) socio-demographic and clinical character-
istics; (2) smoking patterns and smoking characteristics;
(3) patterns of previous smoking cessation attempts. Each
question used was adjusted according to whether it was
intended for CS or FS.

Socio-demographic and clinical characteristics
Information was collected from participants on age,
gender, body height, body weight, race, level of education
and income, as well as the presence of diagnosed comor-
bidities, defined as the following 20 diseases/conditions:
acid reflux, anxiety, arthritis, asthma, back pain, cancer
(lung), cancer (other), chronic bronchitis, chronic
obstructive pulmonary disease (COPD), coronary artery
disease, depression, diabetes, emphysema, fibromyalgia/

chronic fatigue, heart failure, hypertension, insomnia,
migraine/headaches, stroke (of any severity); categories
‘other significant medical condition’ and ‘none in particu-
lar’ were also included. Those subjects who reported
having cancer other than that of the lung were asked to
specify its type. Survey participants were also asked about
their alcohol intake over the past 28 days.

Smoking patterns and smoking characteristics
Questions on smoking history included the age at which
participants had started smoking, the total number of years
they had spent smoking, and the number of packs of cig-
arettes smoked per day and per year (a pack being defined
as 20 cigarettes). Based on the number of packs of cigar-
ettes smoked per day, the subjects were classified at base-
line as heavy (�1 pack/day) or light (51 pack/day)
smokers. The level of nicotine dependence was assessed
using the Fagerström Test for Nicotine Dependence
(FTND) questionnaire (six questions; scores 1–10)17. In
this study, a score of 0 to 2 was defined as low, 3 to 6 as
moderate, and 7 to 10 as high nicotine dependence18.
FTND scores were assessed for both CS and FS and were
used in the analyses. For FS, the subjects were asked about
the period when they had smoked. Participants were also
asked about their smoking environments, e.g., whether
they were cohabiting with other smokers, or currently
had family members, colleagues or friends who smoked.

Patterns of smoking cessation attempts
All participants (i.e., both CS and FS) were asked about
the number of times they had attempted to quit smoking in
the past (0 [never attempted smoking cessation], 1, 2, 3, 4,
5, 6–10, or411 times), and the smoking cessation methods
they had used for each attempt to quit (back to the fifth
most recent attempt). The options were: oral anti-smoking
therapy (varenicline), nicotine replacement therapy
(patch or gum), counseling, acupuncture, aromatherapy,
Chinese traditional herbal medicine (Kampo), unaided
cessation only (‘cold turkey’ or self-help). The categories
‘other’ and ‘do not recall’ were also included, the year and
season of each quit attempt, the duration of each cessation
method used (time to abstinence), and the duration of the
ensuing actual smoking-free period (time to relapse).
Bupropion was not licensed in Japan at the time of the
survey and therefore not included in the options for smok-
ing cessation methods. For the duration of smoking cessa-
tion (time to abstinence plus time to relapse), categorical
intervals were set to minimize recall bias (never stopped
smoking,51 week, 1–4 weeks, 1–6 months, 7–11 months,
1–2 years, 3–5 years,45 years, and ‘do not recall’). Those
who had attempted to stop smoking were also asked about
their reason(s) for wanting to quit. Options for reason(s) to
quit smoking were: a current health problem, general
health concerns, expenses associated with smoking,
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concerns about exposing others to passive smoking, want-
ing to set a good example, bad breath, smell or taste, pres-
sure from family, friends or colleagues, advice from a
doctor or dentist, illness or death of a family member, or
friend/acquaintance, smoking restrictions in the work-
place, or other.

In addition, the participants were asked about the over-
all most typical time to relapse, the longest smoking-free
period they had ever experienced, and the types of cessa-
tion methods used since becoming a smoker.

Statistical analysis

Analyses were conducted for the CS and FS subgroups as
well as for the total sample. Descriptive statistics were used
for socio-demographic and clinical characteristics, smok-
ing modalities, and smoking cessation modalities, with
mean values and standard deviation (SD). In addition,
median and minimum/maximum values are reported for
continuous variables, and frequencies and proportions for
categorical variables. Time to relapse and time to next quit
attempt after relapse were also calculated; when calculat-
ing the duration of smoking cessation, the final attempt to
quit (successful attempt) of the FS was excluded.

Time to relapse data were stratified according to FTND
scores (low, moderate or high nicotine dependence),
smoking cessation attempts (first, second, third, fourth
and fifth most recent attempts, excluding the final attempt
to quit for FS), smoking cessation methods (unaided ces-
sation only or any cessation method), and age at the time
of smoking cessation (�29, 30–39, 40–49, 50–59, or �60
years). The duration of smoking cessation was presented as
categorical ranges (51 week, 1–4 weeks, 1–6 months, 7–11
months, 1–2 years, 3–4 years, or45 years). When calculat-
ing each period, the end and median points of each range
were adopted as representative values, and mean differ-
ences between each pairs were calculated using the
Steel–Dwass test. Stratified analyses were performed on
the total survey sample only. Survival analyses were per-
formed to estimate time to relapse and time to next quit
attempt after relapse employing the Kaplan–Meier
method, allowing censoring of data (for CS, time to next
quit attempt after the most recent relapse were regarded as
censored data).

Statistical analyses in this study were carried out using
JMP Pro 10 (SAS Institute). Analyses using Wilcoxon
rank-sum tests were done in Stata 13 (Stata Corp LP).

Results

The survey was conducted over 4 days, at which time a
sufficient numbers of participants had been enrolled into
the study. Among the 23,370 subjects who were originally
recruited via online advertisement by Anterio Inc. Japan,

10,537 were contacted for possible inclusion into the
survey. Of a population of 1551 initial responders who
completed the screening questionnaire, and that were
age- and gender-matched to be representative of the
Japanese population of smokers, the first 1261 eligible sub-
jects were included into the survey; 631 CS and 630 FS.
Median and mean times participants spent completing the
questionnaire were 5.0 and 19.4 min, respectively.

Socio-demographic and clinical characteristics

All 1261 eligible subjects were Japanese, 29.4% (n¼ 371)
were female, mean age (SD) was 47.9 (10.5) years, and
mean body mass index (BMI) (SD) was 23.0 (3.9) kg/m2

(Table 1). The proportion of participating females was
lower than that of men, since recruitment into the
survey was adjusted according to age/gender distributions
in line with official vital statistics and official smoking
rates for Japan. Among CS (n¼ 631) a slightly lower pro-
portion were females than among FS (n¼ 630; 26.1 vs.
32.7%), and mean age (SD) was slightly lower too (47.1
[9.8] years vs. 48.7 [11.1] years, respectively). Mean BMI
values (SD) (23.0 [4.0] vs. 23.0 [3.8] kg/m2, respectively)
were similar.

Among FS, the proportion with a higher education
(i.e., university graduate or postgraduate degree) was
greater than among CS, and the proportion of FS with
lung cancer, COPD, stroke or coronary artery disease was
also higher than that of CS. For both CS and FS, the most
commonly diagnosed comorbidity was hypertension.

Smoking patterns and smoking characteristics

The mean ages (SD) at which CS and FS had started
smoking were similar (21.1 [6.8] vs. 20.5 [6.8] years,
Table 2). The mean age (SD) at which FS had quit smok-
ing (i.e., the age at the start of the final cessation attempt)
was 36.8 (11.3) years. A greater proportion of CS than FS
(70.4 vs. 63.8%; p50.05) described themselves as being
heavy smokers (�1 pack/day) in their last 12 months of
smoking. Overall, 49.5% had moderate (3–6) FTND
scores, and the proportion with moderate nicotine depend-
ence was higher among CS than FS (55.9 vs. 43.0%;
p50.0001). A larger proportion of CS than FS (32.5 vs.
21.0%; p50.0001) were cohabiting with other smokers. In
addition, a larger proportion of CS than FS also reported
having family members, friends or colleagues who smoked
(p50.0001; see also Supplemental file).

Patterns of smoking cessation attempts

The most common reason for wanting to quit smoking
differed between FS and CS. Among FS, the most
common reason was health concerns, whereas for CS it
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was the expense associated with smoking. Nearly half
(45.6%) of CS had never attempted to quit smoking. Of
those who had attempted to quit smoking, the number of
quit attempts was significantly higher for FS than for CS,
and one single quit attempt was the most common for both
CS and FS (19.0 vs. 39.0%; with 15.5 vs. 24.1%, 9.0 vs.

18.1%, and 11.0 vs 18.7% having attempted quitting 2, 3,
and �4 times; p50.001 [Wilcoxon rank-sum test] for CS
vs. FS at each attempt). A constant proportion of CS had
attempted unaided cessation (‘cold turkey’ or self-help
only) at each quit attempt (Figure 1); the same trend was
observed in FS, although a higher proportion of FS than

Table 2. Smoking patterns and characteristics, including potential sources of passive smoking exposure, for current and former Japanese smokers.

Current smoker (n¼ 631) Former smoker (n¼ 630) p Value*

Duration of smoking, n (%) 50.0001
51 year 3 (0.5) 25 (4.0)
�1–5 years 11 (1.7) 107 (17.0)
6–10 years 34 (5.4) 138 (21.9)
�10 years 583 (92.4) 360 (57.1)

Mean age when taking up smoking, years (SD) 21.1 (6.8) 20.5 (6.8) NS
Mean age when quitting smoking, years (SD) – 36.8 (11.3) –
Number of cigarettes smoked in the past 12 months, packsy per day NS

0.5 187 (29.6) 228 (36.2)
1–2 436 (69.1) 364 (57.8)
�2.5 8 (1.3) 38 (6.0)

FTND score, n (%) 50.001
Low (0–2) 182 (28.8) 260 (41.3)
Moderate (3–6) 353 (55.9) 271 (43.0)
High (7–10) 96 (15.2) 99 (15.7)

Smoking free periodz, n (%) NS
Do not recall – 63 (10.0) –
51 week – 2 (0.3) –
1–4 weeks – 6 (1.0) –
1–12 months – 33 (5.2) –
41 year – 526 (83.5) –

Cohabits with other smokers, n (%) 205 (32.5) 132 (21.0) 50.0001
Smoking habits of social circle (all smokers/all non-smokers), n (%)

Immediate family 46 (7.3)/215 (34.1) 21 (3.3)/304 (48.3) 50.05/50.0001
Colleagues 9 (1.4)/39 (6.2) 8 (1.3)/121 (19.2) NS/50.0001
Friends 7 (1.1)/16 (2.5) 6 (1.0)/121 (19.2) NS/50.0001

*The p value is derived from the comparison between CS and FS, using the chi-square test for dichotomous variables and Student’s t-test for continuous variables.
yA pack was defined as 20 cigarettes.
zPeriod of abstinence since most recent quit attempt.
FTND, Fagerström Test for Nicotine Dependence; NS, not statically significant.

Table 1. Socio-demographic and clinical characters of current and former Japanese smokers.

Characteristics Current smoker (n¼ 631) Former smoker (n¼ 630) p Value*

Mean age, years (SD) 47.1 (9.8) 48.7 (11.1) 50.05
Female, n (%) 165 (26.1) 206 (32.7) 50.05
Mean BMI, kg/m2 (SD) 23.0 (4.0)y 23.0 (3.8)z NS
Diagnosed comorbidities, n (%)

Cancer, lung 0 (0) 2 (0.3) NS
Cancer, other 15 (2.4) 18 (2.9) NS
COPD 0 (0) 2 (0.3) NS
Coronary artery disease 1 (0.2) 5 (0.8) NS
Hypertension 97 (15.4) 132 (21.0) 50.05

Education, n (%) NS
Skilled/unskilled worker 2 (0.3) 2 (0.3)
High school diploma 231 (36.6) 193 (30.6)
Technical academy/college degree 128 (20.3) 154 (24.4)
Graduate/postgraduate degree 270 (42.8) 281 (44.6)

*The p value is derived from the comparison between CS and FS, using the chi-square test for dichotomous variables and
Student’s t-test for continuous variables. For Education, p value from Wilcoxon’s rank-sum test was shown.
yn¼ 627.
zn¼ 627.
COPD, chronic obstructive pulmonary disease; BMI, body mass index; NS, not statistically significant; SD, standard deviation.
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CS attempted unaided smoking cessation (78.2 vs. 63.4%;
p50.0001), which was the most common method overall
(72.7%); other methods included nicotine gum or patches
(13.7%), anti-smoking therapy (varenicline; 3.8%), coun-
seling (1.1%) and other (including herbal medicine,
aromatherapy and acupuncture; 8.8%). The proportion
that had a smoking-free period of �1 year was similar for
those who had used unaided cessation compared with
those who had used aided cessation (e.g., anti-smoking/
nicotine replacement therapy, herbal medicine, acupunc-
ture, aromatherapy, counseling, etc.; 17.8 vs. 14.7%;
Table 3). Only 7.7% of all subjects (using unaided cessa-
tion) compared with 7.5% (using aided cessation) had a
smoking-free period �5 years. The proportion of subjects
who claimed to have experienced a smoking-free period
was slightly higher for those who used aided compared with
unaided cessation (78.8 vs. 73.3%; p50.05). The vast
majority (83.5%) of FS had not smoked for more than a
year (Table 2).

Time to relapse
The estimated median time to relapse overall was 105 days
(FS and CS combined, based on the Kaplan–Meier curve,
Figure 2a); overall 25% of subjects relapsed and began
smoking again within 7 days, and 75% had resumed smok-
ing by 1260 days (3.5 years, Table 4).

The mean time to relapse was significantly longer for
those with lower FTND scores (0–2) than for those with
moderate (3–6) and high scores (7–10, Figure 3a). In add-
ition, the mean time to relapse for the first most recent quit
attempt was significantly longer than those for the second
to fifth most recent attempts (Figure 3b). There was no
significant difference in the mean time to relapse between
unaided compared with aided cessation methods
(Figure 3c). When analyzing all quit attempts (first to
fifth most recent attempt), a significant difference in
time to relapse was noted between those aged �29 years
and 40–49 years, but there was no apparent overall trend
between time to relapse and age (Figure 3d).

0
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Figure 1. Proportion of Japanese current and former smokers who had attempted to quit smoking without assistance during the past five quit attempts. For
former smokers, the final quit attempt was excluded.

Table 3. Proportion of Japanese subjects (current and former smokers combined) who attempted aided and unaided smoking cessation and their duration of
abstinence from smoking.

Aided smoking cessation (n¼ 307) Unaided smoking cessation (n¼ 1365) p Value*

Never experienced a smoking-free period, n (%) 55 (17.9) 275 (20.1) NS
Experienced a smoking-free period, n (%)y 242 (78.8) 1000 (73.3) 50.05
Period of abstinence from smoking, n (%) NS

Do not recall 10 (3.3) 90 (6.6)
51 week 41 (13.4) 240 (17.6)
1–4 weeks 54 (17.6) 198 (14.5)
1–12 months 102 (33.2) 319 (23.4)
41 year 45 (14.7) 243 (17.8)

*The p value is derived from the comparison between CS and FS, using the chi-square test for dichotomous variables and Student’s t-test for continuous variables.
yIncludes those who reported any period of abstinence from smoking (i.e., excludes those who never had a period of abstinence and those who reported ‘do not
recall’).
Unaided smoking cessation, ‘cold turkey’ or self-help only; aided smoking cessation, anti-smoking therapy (varenicline), nicotine replacement therapy (patch or
gum), counseling, acupuncture, aromatherapy, Chinese traditional herbal medicine (Kampo), or other.
NS, not statistically significant.
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Time to next quit attempt
The estimated median time to next quit attempt overall
was 1006 days (2.8 year years) (based on the Kaplan–Meier
curve, Figure 2b), and overall 25% of the subjects had
attempted to quit smoking after 356 days (1.0 years), and
75% after 3288 days (9.0 years, Table 4).

Discussion

This study provided a variety of important background
data on a population of current and former smokers in
Japan, including FTND scores and smoking history, as
well as information on their smoking cessation behaviors
such as methods used, number of recent quit attempts
made, and time to relapse between attempts.

The results confirm that although more than half of the
smokers had attempted to quit, mainly for reasons such as
the harmful effects of smoking on health and the expense
associated with the habit, most failed to remain abstinent

and had a relapse. Over 60% of those who experienced a
relapse on their first attempt tried to quit smoking again
after a certain period of time, with the mean time to relapse
for the first recent quit attempt being significantly longer
than those of subsequent attempts (second to fifth recent
attempt; 384 days vs. 198, 145, 167, 150 days, respectively;
p50.001). The majority of those who relapsed into smok-
ing within 1 year after a quit attempt did not attempt to
quit again for another 3 years. These findings imply that
the time horizon needs to be set longer to allow multiple
quit attempts to be incorporated when constructing health
economic models that mimic actual behaviors of smokers
in Japan.

Various methods were used to achieve smoking cessa-
tion. Regardless of the number of quit attempts, the major-
ity (73%) of smokers did not use any therapy or assistance.
Few data are available in Japan regarding the success
rates for unaided smoking cessation. However,
Nakayama conducted a clinical trial comparing the success
rate of short-term advice on smoking cessation during

Table 4. Estimated time to next attempt to quit smoking and the estimated time to next smoking abstinence relapse in current and
former Japanese smokers.

Time to next quit attempt, days [years] Time to relapse, days [years]

Overall population
n 1135 2073
Mean (SD) 1579 (2138) 290 (451)
Median (minimum, maximum) [years] 1006 (0, 13,954) [2.76] 105 (0, 1800) [0.29]
Lower quartile (25th percentile) 356 [0.98] 7 [0.02]
Upper quartile (75th percentile) 3288 [9.01] 1260 [3.45]

Current smokers
n 329* –
Mean number of days (SD) 2432 (2970)* –
Median number of days (minimum, maximum) 1094 (0, 13,954)* –

Former smokers
n – 567*
Mean number of days (SD) – 349 (64)*
Median number of days (minimum, maximum) – 365 (1, 365)*

*Most recent quit attempt only.
SD, standard deviation.
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Figure 2. Kaplan–Meier curves of (a) time to relapse and (b) time to next quit attempt in Japanese subjects (current and former smokers combined).
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medical check-ups vs. a control group receiving no
advice19. Among those receiving no cessation advice,
only 4.0% succeeded in quitting smoking, even among
those willing to quit (defined as those who had considered
quitting in the prior 6 months). In Nakayama’s trial, par-
ticipants who did not actively try to quit smoking were
included, but since they were categorized as ‘willing to
quit’, presumably most of them could also be considered
as ‘trying to quit’. Hence, it is reasonable to assume that the
success rate for unaided cessation, although it could be
expected to be slightly higher than 4.0%, is still fairly
low. A high proportion of unaided quit attempts may
result in a lower smoking cessation rate20,21, and poor
access to effective treatment may be a hurdle for successful
smoking cessation22; in Japan, only 210,000 out of the 6–7
million smokers who wanted to quit have attempted to do
so with smoking cessation treatment covered by public
health insurance.

In terms of assisted smoking cessation, Japan has seem-
ingly fallen behind other industrialized countries10.

According to Nakamura, the proportion who attempted
to quit smoking using cessation aids in Japan was less
than half of those in the US and UK (16.6 vs. 40.5 and
47.2%, respectively)23. Even though more effective meas-
ures for giving up tobacco use have become available in
Japan, such as smoking cessation therapy at medical insti-
tutions and over-the-counter cessation aids, they are not
commonly used. This is partly due to a low awareness of
these aids among Japanese smokers but also the restricted
accessibility through the healthcare system. In our study,
among those who achieved smoking abstinence, no differ-
ence was seen in the type of methods used to quit.
However, the proportion of subjects who had experienced
a smoking-free period was slightly higher for those who
used cessation aids than for those who had tried to quit
without assistance (78.8 vs. 73.3%). It would seem that
those using cessation aids when trying to quit smoking
have a better chance of achieving their goal.

Our data indicate that CS are more likely to a have
social circle consisting of smokers than FS. While it is
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conceivable that the smoking status of one’s social circle
may affect one’s smoking habits and quit pattern, we
cannot ascertain any causality from our data.

We investigated the actual smoking cessation behaviors
in a Japanese population in accordance with the survey
method employed by an earlier study in the US16, thus
allowing data from the two countries to be compared. In
both studies, the majority of subjects attempted unaided
smoking cessation, which evidence suggests may be a rela-
tively ineffective strategy; the proportion attempting
unaided smoking cessation was higher among Japanese
compared with American subjects (72.7 vs. 52.1%).
While the study by Yeoman et al. showed that in a US
population this proportion steadily decreased as the
number of repeated attempts to quit rose (for CS, from
76.1% through 66.9, 54.5, 54.0, and 43.9%; for FS, from
79.3% through 67.8, 63.5, 57.4, and 50.3%), the propor-
tion of Japanese subjects attempting unaided smoking ces-
sation remained high with multiple attempts to quit (for
CS, from 68.0% through 72.9, 83.4, 67.1, and 79.6%; for
FS, from 83.2% through 83.8, 83.2, 85.5, and 85.5%). The
time to relapse was substantially longer in Japanese than in
American subjects (median 15 vs. 4 weeks, respectively),
with smoking abstinence more likely to be maintained by
Japanese than by American subjects; however, the time to
next quit attempt was nearly three times as long for
Japanese as for American subjects (median 33 vs. 12
months, respectively). Such a long time to next quit
attempt after relapse may well be an obstacle to successful
lowering of smoking prevalence24,25.

Due to the web-based nature of the survey, inevitable
limitations are the inability to achieve a random probabil-
ity-based sample and potential selection bias. In our study,
FS and CS volunteered for participation, and it is conceiv-
able that those who chose to register might well be more
aware of their health than those who did not and, as with
other web-based surveys, those lacking internet access
were unable to participate. There was no specified time
frame of abstinence used for the categorization of FS.
Instead this was based solely on the respondents’ replies
to the questionnaire (in line with the method used by
Yeomans et al.16 for the US survey). Hence, subjects who
had quit smoking within days prior to participating in the
survey may have been categorized as either CS or FS
dependent on their own judgment. However, this was
thought to apply to only a limited number of participants
with negligible impact on the overall results. Also, the
questionnaire allowed for multiple answers for smoking
cessation methods used (i.e., subjects who had used meth-
ods in combination) in order to be reflective of actual
practice, but in the analysis of these data all methods
were counted independently. However, the number of sub-
jects with multiple answers was small relative to the total
number of subjects (14 of 630 FS). Thus, the effect of

overlapping numbers of cessation methods on the final
results is likely to have been minimal.

Another limitation in our research is recall bias and
accuracy, since our survey was based on self-reporting by
the participants. Recall bias may have been more pro-
nounced for FS in terms of their recollection of smoking
cessation methods used and past smoking habits, especially
for those FS who had quit smoking some time ago. In order
to minimize the recall bias of participating subjects, cat-
egorical ranges were used whenever possible. The diag-
nosed comorbidities reported were not otherwise
validated (against claims data or medical records).
Hence, comorbidity data were only included for baseline
characteristics and not used for the stratified analyses.
Furthermore, the interpretation of questions and under-
standing of applicable smoking cessation methods might
have varied among the participants depending on their
educational level, personal experiences and surrounding
environments.

In our study, we found that overall more FS than CS
had suffered serious diseases, which may have been a strong
motivator for them to quit smoking and potentially may
have introduced selection bias between the CS and FS
groups. However, only the diagnosis of hypertension
(and stroke; data not shown) was significantly different
between the groups and the impact on the overall results
of any potential bias was considered negligible. FS might
also have been more likely to have been afflicted by
tobacco-associated diseases; however, further research
would be needed to fully elucidate confounding comorbid-
ity issues.

We did not include a direct comparison of the various
smoking cessation methods used by participants. Our aim
was to assess which methods smokers were using to help
quit smoking; it was not to compare success rates and/or
smoke-free periods obtained with the various methods.
Also, the proportion of unaided attempts was large com-
pared with the proportion of aided attempts and a direct
comparison between each smoking cessation methods
would not have been statistically meaningful. Additional
research into the efficacy of various smoking cessation
methods is needed to facilitate increasing smoking abstin-
ence in Japan, since our study indicates that Japanese smo-
kers are currently more likely to attempt to quit smoking
unaided, which is associated with lower success rates.

Several effective anti-smoking treatment options are
available in Japan but further efforts are needed to mitigate
existing barriers to access these under public health cover-
age. Physician’s counseling with or without pharmacother-
apy can, when certain requirements are met, be covered by
public health insurance. However, it is not yet common for
smokers in Japan to visit their physician to get help with
quitting tobacco. This is partly due to lack of information
among the general population. For young smokers, it
would be difficult to get access to smoking cessation
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assistance under public health insurance, since the
Brinkman Index needs to be4200 according to the qual-
ifying criteria. In addition, smoking cessation pharmaco-
therapy and counseling cannot be provided for smokers
who are already hospitalized. Hospitals and clinics that
want to provide anti-smoking counseling as a service are
required to be tobacco-free. As a consequence, only 13.8%
of medical institutions in Japan (May 2014)26 provide
smoking cessation therapy under the coverage of the
public health insurance. Moreover, if smokers fail to quit
after having received counseling, they are not eligible for
any other smoking cessation therapy for another 12
months. Over the counter medications, including nicotine
patches and nicotine gums, is not commonly used by
Japanese smokers, and quit line services that have
proven effective in adjacent countries, such as Korea, are
not available in Japan.

No data are currently available that show the quitting
patterns and behaviors of the Japanese smoking population
over time. As most smokers usually make several attempts
to quit smoking, our findings may be useful for predicting
and mimicking actual behavior of smokers, and facilitate
further analyses using economic modeling of smoking ces-
sation interventions in Japan, with the ultimate goal of
reducing smoking prevalence by providing a more accurate
picture of smoker behaviors.
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