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Abstract

Background Smoking is the leading risk factor for death worldwide. In Japan, although several evidence-based
interventions (EBIs) for smoking cessation have been disseminated or adopted, there is a gap between scientific
evidence and the actual implementation. This scoping review aimed to describe the knowledge gaps in local-level
smoking cessation interventions in Japan, their implementation outcomes, implementation barriers and facilitators,
and the use of implementation strategies.

Methods This study comprised two approaches: (1) a comprehensive scoping review of primary and grey literature,
and (2) a supplemental survey of organizations in the grey literature. For the scoping review, we included original
studies or reports on smoking cessation interventions targeting adults aged 18 years and older, or providers of ces-
sation support at various settings (community, workplace, school, and clinical settings) in Japan. The extracted data
included basic characteristics, intervention categories, implementation outcomes, factors influencing implementa-
tion, and implementation strategies for each intervention. Responses to the supplemental survey were extracted
same used for the scoping review. To gain a deeper understanding, semi-structured interviews were conducted
with some of the organizations in the survey.

Results A total of 600 interventions with 691 intervention components, based on EBIs in the 2020 US Surgeon Gen-
eral Report, from 498 articles were included in the data extraction; 32 of the 88 organizations responded to the survey.
Regarding the overall knowledge about smoking cessation intervention components, behavioral counseling, and ces-
sation medication in clinical settings were mostly reported (34.7%). Implementation outcomes were measured in 18
articles (3.0%) and penetration was mostly reported. Regarding influential factors, “available resources,’and “knowl-
edge and beliefs about the intervention”for barriers, and “relative priority”for facilitators were mostly reported. Imple-
mentation strategies were measured in 29 articles (4.8%), and “Train and educate stakeholders” was mostly reported.

Conclusions Most EBIs reported in the Japanese literature included smoking cessation treatments in clinical settings.
While a few articles focused on the implementation indicators in Japan, significant knowledge and experience were
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extracted from the grey literature, especially in the workplace and community settings. Future research should focus
more on implementation to reduce the knowledge gap regarding smoking cessation interventions.

Keywords Tobacco, Smoking cessation, Implementation science, Japan, Review

Contributions to the literature

0

This study contributes to the first synthesis of smok-
ing cessation interventions, implementation outcomes,
implementation barriers and facilitators, and imple-
mentation strategies for smoking cessation in peer-
reviewed articles and a wide range of grey literature in
Japan.

The study results provide practical insights into the
implementation of smoking cessation interventions by
mapping data using the implementation science frame-
work with intervention components and settings.

This study proposes a new method for collecting imple-
mentation data that combines a scoping review with a
quantitative survey and supplements qualitative inter-
views to gather findings not only revealed in the litera-
ture.

0

0

Background

Tobacco use is a major risk factor for cardiovascular and
respiratory diseases, and over 20 different types of can-
cer [1]. In Japan, the smoking prevalence has decreased
since 1995. However, the age-adjusted prevalence among
adults was 17% in 2019, which is higher than those
reported in other developed countries [2].

Evidence of efforts to reduce smoking prevalence is
accumulating worldwide [3]. Several EBIs have been
systematically implemented in Japan. At an individual
level, smoking cessation treatment has been covered
by national insurance since 2006 and is available at a
copayment of approximately 10-30% of the total fees. In
December 2020, smoking cessation treatment apps and
carbon monoxide checkers were reimbursed, accelerat-
ing online smoking cessation treatments [4]. At a popula-
tion level, the revised Health Promotion Law went into
effect in April 2020, banning smoking indoors in most
commercial facilities, restaurants, and offices [5]. While
the main purpose of this law revision was to prevent sec-
ondhand smoking, it would also reduce smoking preva-
lence [6]. Regarding approaches for providers, several
academic societies have collaborated to establish guide-
lines for smoking cessation treatments and are working
to standardize them [7].

However, the actual implementation of the EBIs is
partially limited in Japan. For instance, the number of
clinics offering smoking cessation treatment in Japan is

approximately 17,000, representing only approximately
15% of all medical facilities, moreover, access is disparate
between rural and urban areas [8, 9]. In fact, less than
20% of those who quit smoking used smoking cessation
treatment because of a lack of treatment access, lack of
media campaigns promoting smoking cessation treat-
ment, and lack of a quitline system [10]. As for smoke-
free policies, according to the national survey conducted
just one month before the law was fully implemented,
approximately 40% of the facilities still allowed indoor
smoking [11].

Implementation science aims to promote the adoption
and integration of evidence-based interventions into real-
world practice [12]. It provides a systematized approach
to identifying barriers and facilitators (context of imple-
mentation settings), implementation strategies (packages
of implementation interventions to address barriers in
the context of implementation success), and implemen-
tation outcomes (process outcomes of implementation,
which indicate implementation success) [13]. To the best
of our knowledge, few studies have focused on smoking
cessation interventions with an implementation science
perspective worldwide, with research being conducted
primarily in hospital settings [14—18] and a few in non-
hospital settings [19-22], and no reviews have covered
settings such as hospitals, communities, workplaces, and
schools. Since the implementation of smoking cessation
interventions varies globally, and even within countries
despite the existence of global and national tobacco con-
trol policies [23], there is a need for studies focusing on
implementation in a wide range of settings in a specific
country.

In Japan, tobacco control measures at a national level
are not sufficiently implemented, as only one element
reached the best practice in WHO’s MPOWER meas-
ures [2]. On the other hand, a grassroots movement
for tobacco control, including smoking cessation sup-
port, has been implemented widely and contributed
to a decrease in smoking prevalence in Japan [24, 25].
The Japanese government also encourages health pro-
motion effort at a local level, including tobacco control
measures, in communities and workplaces, and the
MHLW recognizes good practices as part of its Smart
Life Project [26]. The Ministry of Economy, Trade and
Industry (METI) also recommends health promotions
for employees from a health management perspective
and certifies companies with outstanding efforts [27].
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Understanding the reality of smoking cessation inter-
ventions and their implementation in these local set-
tings is useful for other countries that have not reached
the best practice level in MPOWER because of a lack of
national level policies to further promote smoking ces-
sation support.

This study thus aimed to describe the knowledge gaps
regarding local-level smoking cessation interventions
in Japan, their implementation barriers and facilitators,
and the use of implementation strategies. It focused on
local-level interventions because national-level inter-
ventions require different implementation strategies
owing to the scale and variety of stakeholders involved
[28]. The research questions (RQs) in this study were as
follows:

1) What kinds of smoking cessation interventions (e.g.,
smoking cessation programs, support, education, and
organizational policies) are provided in Japan?

2) What kind of implementation outcomes are evaluated?

3) What are the barriers and facilitators for the imple-
mentation of smoking cessation interventions?

4) What are the implementation strategies to promote
the use of smoking cessation interventions?

Methods

In our preliminary screening during the development of
the review protocol, we found that the “implementation”
of smoking cessation interventions at a local level is lim-
ited in primary literature and is more likely to be reported
in grey literature, encompassing various document types
produced at all levels of the government, academia, busi-
nesses, and industries in both print and electronic for-
mats [29]. Scoping reviews involve the synthesis and
analysis of a wide range of research and non-research
material to provide greater conceptual clarity on a spe-
cific topic or field of evidence [30]. Therefore, we decided
that a scoping review was the best method for identifying
the implementation of smoking cessation interventions
in Japan. Furthermore, as information in the grey litera-
ture tends to be limited due to reported case studies, we
conducted a supplementary survey among the identified
organizations reviewed in the grey literature to comple-
ment the information regarding the implementation of
smoking cessation interventions. Therefore, this study
comprised two approaches: (1) a comprehensive scop-
ing review of the primary and grey literature, and (2) a
supplemental survey of companies and organizations
reported in the grey literature. A detailed description of
the methodological steps of this scoping review is pro-
vided in our previously published protocol [31].
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Scoping review

The scoping review methodological framework described
by Arksey and O’Malley was used [32]. The Preferred
Reporting Items for Systematic reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-
ScR) published by Tricco et al. as an extension of the
PRISMA statement was followed [33], and our findings
were reported in accordance with the PRISMA checklist
(Additional file 1).

Literature search strategy and selection criteria

A comprehensive search strategy was reported in the
published protocol. The search terms included “tobacco”
AND “smoking cessation” OR “health promotion,” in
both Japanese and English. The search period was from
April 1994, when the first smoking cessation medication
was approved in Japan, to September 2022. Searches were
conducted in October 2021 for literature from April 1994
to September 2021, and in December 2022 for literature
from September 2021 to September 2022 in PubMed,
CHINAHL PsycINFO, and Ichushi (a Japanese medical
bibliographic database) for peer-reviewed journal arti-
cles; and OpenGrey and government reports for grey lit-
erature. We reviewed four government sources for grey
literature, including (1) Smoking and Health — Report
of the Study Group on the Health Effects of Smoking by
MHLW [34, 35], (2) the MHLW grants system [36], (3)
case studies of the Smart Life Project Award by MHLW
[27], and (4) case studies of Health & Productivity Stock
Selection Program and the Certified Health & Productiv-
ity Management Outstanding Organizations Recognition
Program by METI [28], based on consultation with Japa-
nese tobacco researchers. The reference lists of all eligible
peer-reviewed journal articles in English were checked
for a comprehensive literature search, as suggested by
PRISMA-ScR [33].

We included any original studies and reports on smok-
ing cessation interventions targeting adults aged 18 years
or older or providers of smoking cessation support.
The targeted interventions involved smoking cessation
treatment, programs, support, education, and organi-
zational policies aimed at (1) increasing smoking ces-
sation in target populations, primarily focusing on an
individual approach; (2) decreasing smoking prevalence
in target populations, primarily focusing on a popula-
tion approach; and (3) developing the skills of individuals
engaged in cessation support for adult smokers, primar-
ily focusing on providers. Interventions for the popula-
tion were included if they were conducted at a local level.
Studies that did not primarily focus on tobacco con-
trol, did not contain original data, only evaluated drug
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efficacy, or focused on tobacco control policies at a
national or prefectural level were excluded. Studies that
did not contain sufficient information about the interven-
tion (studies lacking information on intervention provid-
ers, target audience, and intervention settings) were also
excluded.

Screening was conducted on two levels. The first
screening was performed by reading titles and abstracts,
and the second screening was performed by reading full
articles. The first screening was conducted by two inde-
pendent reviewers. The second screening was conducted
by one researcher after two independent researchers
conducted a pilot test on 10% of the randomly selected
articles to confirm understanding of the coding manual
among researchers. Conflict in the screening results were
discussed at a meeting or via email to reach a consensus.
The systematic review approach recommended by Levac
et al. was followed for selecting the studies to enhance
the rigor of the review [30].

Data extraction

The first and second authors developed a coding manual
and template using Excel for data extraction. The unit of
coding included each intervention, defined as a combina-
tion of provider, target audience, and intervention set-
tings. We recorded basic study characteristics (author,
publication year, country, objectives, characteristics of
the study population and its size, and study design) and
interventions (type of intervention, intervention compo-
nent, provider, target populations, settings, duration of
intervention, control group, recruitment rate, retention
rate, and health outcomes) for RQ1; implementation out-
comes (i.e., acceptability, appropriateness, adoption, cost,
fidelity, penetration, and sustainability [37]) with detailed
description, indicator type, and definition for RQ2; fac-
tors influencing implementation (facilitators and barri-
ers) for RQ3; and implementation strategies for RQA4.

We defined EBI components for smoking cessation in
accordance with the “sufficient” interventions provided
in the Surgeon General Report [4] and added two com-
ponents of “training and awareness programs to health
workers” and “public awareness of tobacco consumption
risks and benefits of tobacco cessation” from the WHO
Framework Convention on Tobacco Control (FCTC)
[38]. The interventions that were not EBIs were classi-
fied as “others” Since a smoking cessation intervention
could be multilevel, we allowed the selection of up to
two intervention components when coding. For instance,
when a workplace intervention consisted of a smoke-free
policy at the facility and smoking cessation support for
smoking employees, this was coded as one intervention
and two intervention components (thus, the number of
intervention components can be larger than number

(2023) 4:146

Page 4 of 20

of interventions). For RQ1, we did not limit EBIs; how-
ever, for RQ2-4, we limited the EBIs for data extraction.
Implementation outcome was classified according to
Proctor’s definition [37]. For penetration, we included
penetration to service recipients and service providers
(e.g., the number of eligible persons who use a service,
divided by the total number of persons eligible for the
service; the number of providers who deliver a given ser-
vice, divided by the total number of providers expected
to deliver the service) [37], as well as penetration to ser-
vice target organizations (e.g., the number of targeted
organizations which apply a service, divided by the total
number of organizations expected to apply the service).
We made a distinction between penetration to service
target organizations and adoption at an organization
level, depending on the phase of implementation. Organ-
izational adoption was applied when the study focus was
on the early phase of project or policy implementation,
and organizational penetration was applied when the
study focus was on the current situation. Implementation
facilitators and barriers were classified using the consoli-
dated framework for implementation research (CFIR)
[39], and the implementation strategies were classified
using expert recommendations for implementing change
(ERIC) [40, 41]. Components of RQ1, 2, and 4 were
extracted from the methods section, whereas the compo-
nents of RQ4 were extracted from the results section in
the literature. To ensure consistency in the interpretation
of the classified categories, the first and second authors
performed a final check. If necessary, the classified cat-
egories were edited based on agreement between the first
and second authors.

Survey

First, we identified municipalities, organizations, and
companies conducting smoking cessation interven-
tions by reviewing (3)(4) of the grey literature and
mailing questionnaires to health officers of the identi-
fied organizations. (i.e., case studies of (3) Smart Life
Project Award by MHLW and (4) Health & Productiv-
ity Stock Selection Program and the Certified Health &
Productivity Management Outstanding Organizations
Recognition Program by METI.) The questionnaire
focused on identifying facilitators and implementa-
tion strategies. Based on a review article and previous
literature in Japan, 22 barriers and facilitators were
selected from the CFIR constructs, and 26 implemen-
tation strategies were selected from ERIC [21, 42—44].
The readability and suitability for the context of the
questionnaire items were checked by three health
officers implementing health promotion interven-
tions in a Japanese company and a municipal office
and revised according to their feedback (see Additional
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file 2 for detailed question items). The questionnaire
survey was conducted in March 2022, and respondents
answered either online or on paper. Responses were
extracted to the same coding sheet used in the scoping
review.

To gain a deeper understanding of the implemen-
tation context of the survey responses, qualitative
semi-structured interviews were conducted with all
organizations that responded that they were available
for interviews in the quantitative survey. In the inter-
views, we aimed to understand the facilitators and
implementation strategies that had been mentioned in
the cross-sectional survey, including who did what, to
whom, when, how often, and what implementation out-
comes were aimed for, based on Proctor’s guideline for
reporting implementation strategies [45]. Interviews
were recorded, and the content was summarized by the
interviewers. Qualitative follow-up data were used to
complement the authors’ understanding of facilitating

Scoping Review
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factors and implementation strategies in the cross-sec-
tional survey.

The results of both scoping reviews and the survey
were summarized in a tabular format, which consists of
intervention settings (community, workplace, school, and
clinical settings) and intervention components at three
levels (provider, population, and individual). We changed
the category of hospital setting in our protocol [31] to
clinical setting because we included studies in outpatient
clinics.

Results

Study characteristics

After removing duplicates, 4,764 records were extracted
from the database and grey literature sources. A total of
498 articles were finally included after first screening the
title and abstract, and secondly screening the full text, as
shown in Fig. 1. The final included 420 reviewed articles
(81 of them in English and 339 in Japanese) extracted by

Supplemental
survey

Records identified
through database
searching (n=4107)

Additional records
identified through
grey literature
(n=638+19%)

Records excluded
(n=3377)

Records excluded
(n=490)

Records screened
(n=730)

Records screened
(n=148+

Questionnaires sent to
identified organization

19%)
(n=19* (88 org))

Full-text articles
excluded with reasons
- Wrong intervention

(n=31)
- Wrong population
(n=7)
- Wrong main
objective (n=129)
- Wrong study design
(n=39)

- Wrong area (n=4)
- Wrong publication
type (n=64)

- Insufficient

information about
intervention (n=18)
v - Others (n=18)

Full-text articles
excluded with
reasons
- Wrong intervention
(n=6)

- Wrong population
(n=1)

- Wrong main
objective (n=20)

- Wrong study
design (n=20)

- Wrong publication
type (n=18)

- Insufficient

information about
intervention (n=4)
v - Others (n=33) v

Full-text articles
assessed for eligibility
(n=420)

Full-text articles
assessed for
eligibility (n= 65)

Answered questionnaires
(n=32 org)
*Interviewed

(n=12 org)

! ;

Full-text articles

Articles included
assessed through

hand searching

interventions))
(n=13)

(n=498 (600 -

Fig. 1 Flow chart. (The number of gray literature articles (3) case studies of the Smart Life Project Award by MHLW, and (4) case studies of Health
& Productivity Stock Selection Program and the Certified Health & Productivity Management Outstanding Organizations Recognition Program
by MET! is shown separately as they comprise the target of the questionnaire survey)
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a database search, 13 peer-reviewed articles (five of them
in English and eight in Japanese) added from a manual
search of references of English peer-reviewed articles,
and 65 articles through grey literature (46 administra-
tive reports and 19 case studies). After the screening
was completed, interventions with different target audi-
ences or settings were categorized separately as different
interventions, and 600 interventions from 498 articles
were included in the data extraction. Details of the inter-
vention characteristics are shown in Additional file 3
(English peer-reviewed articles only due to volume.
Information on other articles is available by contacting
the corresponding author).

For the cross-sectional survey, 32 out of 88 organiza-
tions identified in the grey literature (19 case studies
from MHLW and METI) responded to the survey, 28 of
which were businesses, two were municipalities, and two
were insurers or non-profit organizations. The role of
respondents were public health nurses (n=14), person in
charge in the organization (#=13), management (n=2),
and others (z=3). Interviews were conducted with 12
organizations, 11 of which were businesses.

Intervention components and settings
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shown in Table 1. Approaches to providers accounted
for 31, approaches to population accounted for 201, and
approaches to individuals accounted for 459 of the inter-
vention components, respectively. Behavioral counseling
and cessation education accounted for 43.4% of the over-
all intervention components (300/691 intervention com-
ponents), while others (interventions not classified as any
EBIs) accounted for 19.8% of the same (137/691 interven-
tion components), including smoking cessation advice.
EBIs not extracted in this study included quality and
performance measures, payment reform, enhancing the
technology of electronic health records, quitlines, mass
media campaigns, tobacco control programs, proactive
behavioral counseling, and short-text message services.
By settings, most interventions were conducted in clini-
cal settings (n=328), while the least were conducted in
school settings (n=>53).

Implementation outcomes of smoking cessation
interventions

Implementation outcomes were measured in only 18
articles (including four intervention studies), which
accounted for only 3.0% of the total identified interven-
tions (18/600 interventions) [46—64], as shown in Table 2.

Among the 600 interventions, 691 intervention com- The implementation outcomes measured included
ponents were identified and classified by setting, as  penetration (seven interventions), adoption (four
Table 1 Intervention components by settings (1=691)
Settings of interventions
Interventions components Total Community Workplace School Clinical
Approach to providers (total) 31(3,10,18) 15(0,2,13) 4(1,1,2) 0 12(2,7,3)
- Clinical practice guidelines 10,0,1) 0 0 0 10,01
- Quality and performance measures and payment reform 0 0 0 0 0
- Enhancing the technology of electronic health records 0 0 0 0 0
- Training or awareness program to health workers 26(2,10,14) 13(0,2,11) 3(0,1,2) 0 102,7,1)
- Others 3(1,0,2) 2(0,0,2) 1(1,0,0) 0 0
Approach to population (total) 201 (20, 86, 95) 31(6,3,22) 100 (6,24,70) 33(3,28,2) 37(5,31,1)
- Quitlines 0 0 0 0 0
- Smoke-free policies 117 (15, 58, 44) 8(4,1,3) 62 (5,17,40) 16 (1,15,0) 31(5,25,1)
- Mass media campaign 10,0, 1) 10,0, 1) 0
-Tobacco control programs 0 0 0
- Public awareness about tobacco consumption risk 65 (5, 25, 35) 19(2,2,15) 25(1,6,18) 16(2,12,2) 5(0,5,0)
and benefits of tobacco cessation
- Others 18(0,3,15) 3(0,0,3) 13(0,1,12) 1(0,1,0) 1(0,1,0)
Approach to individual adults (total) 459 (74,282,103) 68(16,25,27) 92(14,23,55) 20(1,19,0) 279 (43,215,21)
- Behavioral counseling and cessation medication 300 (53, 203, 44) 41(12,13,16) 40 (12,13, 15) 11(0,11,0) 208 (29, 166, 13)
- Proactive quitline counseling 0 0 0 0 0
- Short text message services 0 0 0 0 0
-Web or internet-based interventions 22 (6,2, 14) 73,1,3) 11(0,1,10) 0 4(3,0,1)
- Others 137 (15,77,45) 20(1,11,8) 41(2,9,30) 9(1,8,0) 67 (11,49,7)

Numbers in brackets in each cell indicate the number of English original papers, Japanese original papers, and gray literature
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interventions), fidelity (four interventions), and accept-
ability (four interventions). For instance, as a measure
of penetration, it was reported that when manuals and
educational materials were prepared and training was
provided for municipal health workers, the proportion
of municipalities that provided brief smoking cessation
advice to all smokers on the day of the group-specific
health check-up increased 2.6 times in five years [56].

Barriers and facilitators for the implementation of smoking
cessation interventions

Barriers and facilitators were extracted from twelve
articles [46, 63—73]. Barriers were extracted from seven
articles on smoke-free policy and behavioral coun-
seling and cessation medications, and all of them were
reported in the clinical setting. Identified barriers were
similar between the two interventions, and the most fre-
quently reported barriers were providers’ “knowledge
and beliefs about the intervention,” “available resources,’
and “patient needs and resources” A barrier unique to
specific hospitals included the “relative advantage” for a
smoke-free policy in psychiatric wards, which referred
to concerns about the impact of depriving patients of the
opportunity to smoke on psychiatric symptoms rather
than the effects of secondhand smoke prevention and
smoking cessation [46].

Facilitators were extracted from four articles on com-
munity and workplace settings. In the articles, “cos-
mopolitanism,” “knowledge and beliefs about the
interventions,” and “formally appointed internal imple-
mentation leaders” were reported. Facilitators were
also extracted from the survey, with 32 organizations
responding to an average of 5.2 facilitators [27, 28]. When
the three most reported facilitators in the workplace and
community were extracted per intervention, they were
distributed across all domains (Table 3 and more details
in Additional file 4). The most frequently reported facili-
tators, including survey results, were “relative priority,’
followed by “evidence strength and quality, and “patient
needs and resources.”

Implementation strategies to accelerate smoking cessation
interventions

There were 28 articles reporting implementation strate-
gies, accounting for 4.7% of the total identified interven-
tions (28/600 interventions) [51, 56, 74—99]. Nineteen of
these were peer-reviewed articles. Implementation strat-
egies were also extracted from the survey, with 32 organi-
zations responding to an average of 11.3 implementation
strategies [27, 28]. The three most reported strategies
in the workplace and community were extracted per
intervention. The most frequently used implementa-
tion strategy, including the survey results, was “train and

(2023) 4:146
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educate stakeholders,” followed by “engage consumers”
and “develop stakeholder interrelationships” (Table 4 and
more details in Additional file 5). According to the sur-
vey results, the most frequently identified strategy was
“develop stakeholder interrelationships” in the commu-
nity (e.g., collaboration between city leaders, city board
members, and health advisory committee members
regarding tobacco control [example from the interview])
and “adapt and tailor to context” in the workplace (e.g.,
adjusting measures based on the differences in smok-
ing prevalence and culture among offices and depart-
ments, even within the same company [example from the
interview]).

Discussion

This scoping review described the knowledge gaps in
local-level smoking cessation interventions in Japan, their
implementation outcomes, implementation barriers and
facilitators, and the use of implementation strategies.
Regarding overall knowledge about the smoking cessa-
tion intervention components in Japan (RQ1), behavioral
counseling and cessation medication in clinical settings
were the most commonly used, and articles for commu-
nity and workplace settings were quite limited. Work-
places have several advantages in implementing health
promotion, including smoking cessation interventions,
such as enabling access to a large number of people and
encouraging sustained peer support and positive peer
pressure, which have strong evidence for increasing the
prevalence of smoking cessation [100]. While the num-
ber of peer-reviewed articles on interventions in work-
places was limited, much knowledge and experience were
extracted from the grey literature and supplemental sur-
veys in workplace settings. Moreover, articles on smok-
ing cessation interventions in Japan did not fully cover
the list of EBIs reported by the Surgeon General Report.
For instance, there are no studies for quitlines despite
of strong evidence. To accelerate the implementation of
smoking cessation interventions in Japan, there is a need
to improve smoking cessation treatment systems, includ-
ing online treatment, and to develop and disseminate
quitline systems [101].

With regard to implementation outcomes (RQ2), a few
studies measured them. When an intervention failed
to produce the expected effect, this could be caused by
either intervention or implementation failure [37]. Meas-
uring implementation outcomes helps us understand the
mechanism of success behind implementing an inter-
vention by understanding the implementation process.
For instance, fidelity of behavioral counseling can be col-
lected over different time points from various sources
such as medical record review (e.g., whether patients
were asked, advised, assessed, assisted, or arranged for
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follow-up) or qualitative approaches included interviews
for clinicians or patients [17]. Furthermore, implemen-
tation outcomes are not measured only after the imple-
mentation. Some implementation outcomes, such as
acceptability, can be measured at the pre-implementation
phase to each stage of implementation as it is changeable
with experience. Since there are already several estab-
lished EBIs for smoking cessation, it would be beneficial
to focus on implementation success by measuring imple-
mentation outcomes. None of the 18 articles extracted
in this study cited or reported Proctor’s implementa-
tion outcome framework. As variations in terminology
reporting limited knowledge synthesis across studies
[102], future research should use a common taxonomy
with conceptual definitions.

Regarding barriers and facilitators (RQ3), the most
frequently reported barriers were “available resources,’
“knowledge and beliefs about the intervention,” and
“patient needs and resources” in clinical settings. These
barriers were consistent with previous studies that
reported time limitations, low priority, lack of knowl-
edge among healthcare professionals, and providers’
perception that patients were not interested in smoking
cessation as barriers to primary care [103, 104], includ-
ing a scoping review in South Asian regions [105]. The
most frequently reported facilitator was “relative prior-
ity” In Japan, the MHLW and METI started awarding
and certifying organizations engaged in health promo-
tion in 2012 and 2014, respectively [27, 28]. In addition,
a revised Health Promotion Law was enacted in 2018 to
reduce secondhand smoking [6]. Thus, these measures at
a national level could contribute to prioritizing smoking
cessation interventions for organizations. In our study,
“patient needs and resources” were reported as both
barriers and facilitators. This may be due to differences
in implementation phases and settings. While most of
barriers were extracted in the implementation phase in
clinical settings (e.g., healthcare providers’ hurdles in
providing smoking cessation to smokers), most of the
facilitators were extracted in the adoption phase in work-
place settings as the triggers for introducing smoking
cessation interventions in the workplace (e.g., employee
complaints about secondhand smoke exposure among
non-smoking employees, or requests for implement-
ing measures to support smoking cessation). Regarding
implementation strategies (RQ4), the finding that train-
ing was the most frequently utilized strategy for smoking
cessation interventions in clinical settings was consistent
with a previous study [17]. In addition, our study showed
that training was utilized not only for behavioral coun-
seling and cessation medication, but also for smoke-free
policies, public awareness, and web-based interventions
in all settings.

(2023) 4:146
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As EBIs have already been established for smoking ces-
sation, it is important to accelerate their implementa-
tion. Thus, research should be conducted on methods to
increase the evidence of implementation and context by
organizing and accumulating barriers, facilitators, strat-
egies, and outcomes within the implementation science
framework. In addition, because a knowledge gap was
identified through this study, when considering future
research funding priorities, it will be possible to prioritize
investment in areas where evidence is lacking, which may
lead to the promotion of implementation research.

This study has important implications for smoking ces-
sation support practitioners. The findings can be used as
a starting point for practitioners to consider what out-
comes to measure, what factors may facilitate or inhibit
smoking cessation, and what strategies to utilize when
implementing a new smoking cessation intervention. For
example, when a company is considering the introduc-
tion of a new behavioral counseling and cessation medi-
cation program, it may be useful to survey the employees’
needs and modify the strategy according to the actual sit-
uation in the office, or to consider not only seminars for
smokers but also involve the families of employees.

Since this study suggests that organizations conduct-
ing smoking cessation interventions have data or insight
of implementation outcomes, barriers, facilitators, and
strategies, it is important to create reporting tools for
implementation outcomes, CFIR, and ERIC that are
easy to understand and use for practitioners, encourag-
ing them to accumulate findings in the field. However,
because ERIC adopts a conceptual category of imple-
mentation strategies, it may not provide enough infor-
mation for practitioners to utilize. For example, the
strategy of “engage consumer” is a large concept, and
its sub-items such as “involve patients/consumers and
family members” also lack specifics. In our study, we
extracted specific examples of “involve patients/consum-
ers and family members,” such as peer-support smoking
cessation programs in which smokers and non-smokers
are paired to try to quit smoking and a smoking cessa-
tion competition by business location, by reviewing case
studies and conducting surveys and interviews. Such
specific descriptions may be important for practitioners
when considering their actions. Therefore, it would be
beneficial to include these specific examples along with
reporting in the framework of implementation science.
Alternatively, utilizing the ERIC compilation and behav-
ior change technique (BCT) taxonomy [106] could be
beneficial for both practitioners and researchers to accu-
mulate evidence.

This study also provides important insight for practi-
tioners in countries with lagging tobacco control meas-
ures. Even in countries such as Japan, where tobacco



Nagasawa et al. Implementation Science Communications

(2023) 4:146
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Consolidated Framework for Implementation Research (CFIR) constructs

ITV components ITV level
1. Intervention 2. Outer setting 3. Inner setting 4. Individual 5. Process
characteristics characteristics
Barriers
Approach to population
Smoke-free policies  Relative advan- Patient needs Knowledge and beliefs
tage < Clinical > [46]t and resources < Clini- about the interven-
cal> [46]t tion < Clinical > [711]
External policy
and incentive
< Clinical > [711]
Approach to individual adults
Behavioral coun- Patient needs Compatibility < Clinical >  Knowledge and beliefs
seling and cessation and resources [70t, 711] about the interven-
medication < Clinical > tion < Clinical >
[701, 711, 721] [66T, 701, 711, 721]
External policy Avail- Self-efficacy
and incentive < Clini- able resources < Clini- < Clinical >[70t]
cal>[711] cal>[65t, 691, 70t, 711,
721]
Other personal attrib-
utes <Community >
[66t, 70]
Facilitators
Approach to population
Smoke-free policies  Evidence strength Cosmopolitanism Relative priority Knowledge and beliefs  Formally
and quality <Workplace, <Community > [687] about the intervention  appointed
<Workplace > School >[73] <Workplace > <Community > [671] internal imple-
[27, 28] [27, 28] mentation
leaders
<Workplace,

Public awareness
about tobacco con-
sumption risk and ben-
efits of tobacco cessation

Evidence strength
and quality
<Community >
[27, 28]

Cost
<Community >
[27,28]

Patient needs
and resources
<Workplace >
[27,28]

External policy
and incentive
<Community >
[27,28]

Cosmopolitanism
<Workplace,
School>[73]

Patient needs
and resources
<Workplace >
[27,28]

External policy
and incentive
<Community >
[27,28]

Relative priority
<Workplace >

[27,28]

< Community >[27, 28]

Knowledge and beliefs
about the interven-
tion <Commu-

nity > [671]

Individual stage
of change
<Community > [677]

Other personal attributes
<Community >
[671]

School >[73]

Formally
appointed
internal imple-
mentation
leaders
<Workplace,
School>[73]
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Table 3 (continued)

Consolidated Framework for Implementation Research (CFIR) constructs
ITV components ITV level

1. Intervention 2. Outer setting 3. Inner setting 4. Individual 5.Process

characteristics

characteristics

Approach to individual adults

Patient needs

and resources
<Workplace >
[27,28]

Behavioral coun-
seling and cessation
medication

Evidence strength
and quality
<Workplace >
[27,28]
<Community >
[27,28]

Cost
<Community >
[27,28]

Web or internet- Evidence strength Patient needs

based intervention and quality and resources < Work-
<Workplace > place >
[27,28] [27,28]

Relative priority <Com-  Knowledge and beliefs

munity > about the intervention
(68t,27,28] <Clinical > [631, 641]
<Workplace > <Community > [671]
[27,28]
Access to knowledge Self-efficacy
and information <Clinical > [641]
<Community > [667] < Community > [661]
Individual stage
of change < Commu-
nity > [671]

Other personal attributes
<Community >[671]
Relative priority
<Workplace >[27, 28]

T Original research, < > refers to the setting

control at a national level is insufficient, it could be effec-
tive to promote the use of smoking cessation interven-
tions by strengthening the outer setting (i.e., measures
by local government, organizational encouragement of
health promotion by certificates) and encouraging indi-
vidual characteristics (i.e., training health workers).
Although the Heath & Productivity Stock Selection and
Smart Life Projects implemented in Japan do not spe-
cifically focus on smoking cessation, they are likely to
increase the priority of smoking cessation measures since
they are one of the prerequisites for application to them.
In addition, smoking cessation treatment is an important
measure that can be implemented even if national poli-
cies listed in MPOWER are behind it, and the results of
this study suggest that improving provider awareness and
knowledge is important, since this is a major implemen-
tation barrier.

Strengths and limitation of this study

In this study, we extracted findings that could not be
extracted from peer-reviewed articles alone, by utilizing
grey literature and quantitative and qualitative research.
In particular, the supplemental quantitative survey was
able to uncover many findings, with an average of 5.2
responses extracted per organization for facilitators
and 11.3 responses per organization for implementa-
tion strategies. The number of facilitators was limited to

four; however, by including the survey results, we were
able to extract more facilitators. Regarding implementa-
tion strategies, although the number of articles was large,
some strategies could only be extracted through the sur-
vey, suggesting that hidden knowledge has accumulated
in the field. Furthermore, the interviews allowed us to
understand the context of the strategies and facilitators.
Combining reviews with quantitative and qualitative
research, as in this study, may be useful in understanding
the implementation of EBIs already in place.

This study had several limitations. First, despite our
efforts to conduct a comprehensive review, the limited
number of organization survey results was reflected due
to low response rate. Additionally, since our survey col-
lected one response per organization, responses might
have been influenced by the respondent’s role/position/
time at the organization. Second, although we devel-
oped detailed coding manuals for systematic analysis
and coding, the results may be affected by misclassifica-
tion of coding. Third, while implementation strategies for
interventions in specific settings are typically developed
based on previously identified barriers and facilitators,
in this study, the influential factors and the implementa-
tion strategies were identified independently and may not
align with each other. Finally, as the study only included
smoking cessation interventions conducted in Japan,
the results may not be generalizable to other contexts.
However, the findings of barriers and facilitators as well
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as implementation strategies could provide important
insights for other countries where tobacco control meas-
ures at a national level are lagging, as in Japan.

Conclusions

This scoping review revealed knowledge gaps regard-
ing local-level smoking cessation interventions in Japan,
implementation barriers and facilitators, and the use of
implementation strategies. Most EBIs reported in the
comprehensively searched Japanese literature involved
smoking cessation treatments in clinical settings. While
a few articles focused on the implementation of smok-
ing cessation interventions, significant knowledge and
experience were extracted from the grey literature, espe-
cially in the workplace and community settings. Future
research should focus on implementation using an imple-
mentation science framework to narrow the knowledge
gap regarding smoking cessation interventions in the
countries where tobacco control measures at a national
level are lagging.
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