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Abstract

Background: Digital mental health interventions are being used more than ever for the prevention and treatment of psychological
problems. Optimizing the implementation aspects of digital mental health is essential to deliver the program to populations in
need, but there is a lack of validated implementation outcome measures for digital mental health interventions.

Objective: The primary aim of this study is to develop implementation outcome scales of digital mental health for different
levels of stakeholders involved in the implementation process: users, providers, and managers or policy makers. The secondary
aim is to validate the developed scale for users.

Methods: We developed English and Japanese versions of the implementation outcome scales for digital mental health (iOSDMH)
based on the literature review and panel discussions with experts in implementation research and web-based psychotherapy. The
study developed acceptability, appropriateness, feasibility, satisfaction, and harm as the outcome measures for users, providers,
and managers or policy makers. We conducted evidence-based interventions via the internet using UTSMeD, a website for mental
health information (N=200). Exploratory factor analysis (EFA) was conducted to assess the structural validity of the iOSDMH
for users. Satisfaction, which consisted of a single item, was not included in the EFA.

Results: The iOSDMH was developed for users, providers, and managers or policy makers. The iOSDMH contains 19 items
for users, 11 items for providers, and 14 items for managers or policy makers. Cronbach α coefficients indicated intermediate
internal consistency for acceptability (α=.665) but high consistency for appropriateness (α=.776), feasibility (α=.832), and harm
(α=.777) of the iOSDMH for users. EFA revealed 3-factor structures, indicating acceptability and appropriateness as close
concepts. Despite the similarity between these 2 concepts, we inferred that acceptability and appropriateness should be used as
different factors, following previous studies.

Conclusions: We developed iOSDMH for users, providers, and managers. Psychometric assessment of the scales for users
demonstrated acceptable reliability and validity. Evaluating the components of digital mental health implementation is a major
step forward in implementation science.
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Introduction

Background
Due to rapid advances in technology, mental health interventions
delivered using digital and telecommunication technologies
have become an alternative to face-to-face interventions. Digital
mental health interventions vary from teleconsultation with
specialists (eg, physicians, nurses, psychotherapists) to fully or
partially automated programs led by web-based systems or
artificial intelligence [1,2]. For example, internet-based cognitive
behavioral therapy has been found useful for improving
depression, anxiety disorders, and other psychiatric conditions
[3-5]. Moreover, a recent meta-analysis suggested that
internet-based interventions were effective in preventing the
onset of depression among individuals with subthreshold
depression, indicating future implications for community
prevention [6]. Past studies have demonstrated that mental health
interventions are suitable for digital platforms because of several
reasons: rare need for laboratory testing of patients, chronic
shortage of human resources in the field of mental health, and
stigma often experienced by patients in consulting mental health
professionals [7].

Although numerous studies have demonstrated the efficacy of
digital mental health interventions, many people do not benefit
from them mainly due to insufficient implementation.
Implementation is defined as “a specified set of activities
designed to put into practice a policy or intervention of known
dimensions” [8]. The entire care cascade can benefit from
optimization. People with mental health problems are known
to face psychological obstacles to treatment [9] due to lack of
motivation [9,10], lower mental literacy [11], or stigma [12].
Moreover, digital mental health interventions face high attrition
and low adherence to programs especially in open-access
websites [13-15]. This may be because implementation aspects
have not been fully examined when the interventions are being
developed. One of the major barriers is the lack of reliable and
valid process measures. Validated measures are needed to
monitor and evaluate implementation efforts. Core
implementation outcomes include acceptability, appropriateness,
feasibility, adoption, penetration, cost, fidelity, and sustainability
[16,17]. However, most of these measures have not yet been
validated. Weiner et al have developed validated scales for
acceptability, appropriateness, and feasibility [18], but these
scales were not designed for digital mental health settings. A
systematic review of implementation outcomes in mental health
settings reported that most outcomes focused on acceptability,
and other constructs were underdeveloped without psychometric
assessment [19].

Moreover, implementation involves not only the patients
targeted by an intervention but also individuals or groups
responsible for program management, including health care
providers, policy makers, and community-based organizations
[8]. Providers have direct contact with users. Managers or policy

makers have the authority to decide on the implementation of
these programs.

Objectives
To our best knowledge, outcome measurements to evaluate
implementation aspects concerning users, providers, and
managers or policy makers are not available in digital mental
health research. Therefore, the primary aim of this study is to
develop new implementation outcome scales for digital mental
health (iOSDMH) interventions that can be applied for users,
providers, and managers or policy makers. The secondary aim
is to validate the implementation scale for users. This study
does not include validation of the implementation scale for
providers and managers because the study does not involve
providers and managers.

Methods

Study Design
We originally developed the English and Japanese versions of
the iOSDMH based on previously published literature [18,19],
which proposed the 3 measures of the implementation outcome
scale and provided a systematic review of implementation
outcomes. The development of iOSDMH consisted of 3 phases.
In the first phase, literature review on implementation scales
was conducted, and scales with high scores for evidence-based
criteria were selected for further review. Each item from the
item pool was critically reviewed by 3 researchers, and they
discussed whether the items were relevant for digital mental
health. Based on the selected items, the team developed the first
drafts of the scales for users, providers, and managers or policy
makers. In the second phase, the draft of the iOSDMH was
carefully examined by 2 implementation researchers and 1
mental health researcher. With these expert panels, the research
team discussed the relevance of the selected items in each
category as well as the wording of each question and created
the second drafts of the scales. In the third phase, the draft of
the iOSDMH was presented to the implementation and digital
mental health researchers to confirm the scales and further
changes were made based on their inputs. After confirming the
relevance of the scales with the expert panels, we conducted an
internet-based survey to examine the scale properties of the
Japanese version of the iOSDMH for users. Although the
iOSDMH targeted 3 categories of implementation stakeholders,
namely users, providers, and managers or policy makers [8],
tool validation was conducted for users only, as the study did
not involve providers and managers.

Ethical Considerations
This study was approved by The Research Ethics Committee
of the Graduate School of Medicine/Faculty of Medicine,
University of Tokyo (No. 2019361NI). The aims and procedures
of the study were explained on the web page before participants
answered the questionnaire. Responses to the questionnaire
were considered as the consent to participate.
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Development Process of iOSDMH
The development of the iOSDMH consisted of 3 phases. In the
first phase, 3 of the investigators (EO, NS, and DN) reviewed
89 implementation scales from previous literature and a
systematic review of implementation outcomes [18,19]. After
the review, we selected 9 implementation scales (171 items)
that were rated with evidence-based criteria in the following
categories: acceptability of the intervention process,
acceptability of the implementation process, adoption, cost,
feasibility, penetration, and sustainability. Each item was
reviewed carefully by 3 researchers, and 4 highly scored
instruments in terms of psychometric and pragmatic quality
were selected [20-23]. The following concepts were considered
relevant in measuring implementation aspects of digital mental
health interventions. Moore et al [21] developed the assessment
tool for adoption of technology interventions. Whittingham et
al [22] evaluated the acceptability of the parent training program.
Hides et al [20] reported the feasibility and acceptability of
mental health training for alcohol and drug use. Yetter [23]
reported the acceptability of psychotherapeutic intervention in
schools. Relevant items were adapted for the web-based mental
health interventions, and those not relevant in the context of
digital mental health were excluded.

The iOSDMH consisted of two parts: (1) evaluations and (2)
adverse events of using digital mental health programs.

In the second phase, the drafts of the iOSDMH for users,
providers, and managers were reviewed by experts on web-based
psychotherapy (KI) and implementation science (MK and RV),
and a consensus was reached to categorize all items into the
concepts of acceptability, appropriateness, and feasibility for
evaluation. We primarily had 22 items for evaluating the use
of digital mental health programs and 6 adverse events of the
program for users. We narrowed these to 14 items for
evaluations and 5 items for adverse events following discussions
with expert panels. For the iOSDMH of providers, we first had
14 items for evaluations and 1 item for adverse events; we then
selected 10 items for evaluations and 1 item for adverse events.
For the iOSDMH of managers, we first had 11 items for
evaluations and 1 item for adverse events but changed them to
13 items for evaluations and 1 item for adverse events.
Acceptability is the perception that a given practice is agreeable
or palatable, such as feeling “I like it.” Wordings of the items
on acceptability (Items 1, 2, and 3 for users, and Item 2 for
managers) were taken from Moore et al [21]. Item 3 for users
and Items 1, 3, and 4 for managers were from Whittingham et
al [22]. The wording of Item 4 for providers was from Yetter
et al [23]. Appropriateness is the perceived fit, relevance, or
compatibility, such as feeling “I think it is right to do.” Wordings
of Item 5 for users, and Items 5 and 7 for managers were from
Moore et al [21]. The wording of Item 8 for providers was based
on Hides et al [20]. Items 4, 6, and 7 for users and Item 6 for
managers were originally developed based on discussions. Item
9 for providers and Item 8 for managers were worded according
to Whittingham et al [22]. Feasibility is the extent to which a

practice can be successfully implemented [17]. Wordings of
Items 8 and 9 for users, Item 7 for providers, and Item 12 for
managers were from Moore et al [21]. Items 10, 11, and 13 for
users and Item 8 for providers were from Hide et al [20]. Items
12 and 14 for users, Item 9 for providers, and Items 9, 10 and
11 for managers were originally developed based on discussions.
In addition to the 3 concepts, we added 1 item related to overall
satisfaction in the evaluation section because overall satisfaction
is considered important in implementation processes [17].
Previous literature distinguished between satisfaction and
acceptability, with acceptability being a more specific concept
referring to a certain intervention and satisfaction usually
representing general experience [16]. However, we considered
that overall satisfaction was an important client outcome of
process measures. The second part involved harm (ie, adverse
effects of interventions). Burdens and adverse events in using
digital programs should be considered because digital mental
health interventions are not harm free [24].

In the final step, the second drafts of the iOSDMH for users,
providers, and managers were reviewed by 2 external researchers
(PC and TS), 1 digital mental health researcher, and 1
implementation researcher, and corrections were made based
on discussions. We recognized that the relevance of some items
differed according to cultural contexts of responders. For
example, Item 2 on acceptability for users, Item 3 on
acceptability for providers, and Item 2 on acceptability for
managers asked whether using the program would improve their
social image, or their evaluation of themselves or their
organizations. Improving social image may be important and
beneficial in some cultural groups but not as much in others.
Researchers of 3 different countries considered these items to
be relevant, and therefore, we preserved these items. All
coauthors engaged in a series of discussions until a consensus
was reached on whether the items reflected the appropriate
concepts, as well as the overall comprehensiveness and
relevance of the scale. None of the objective criteria was adopted
in the process of reaching consensus.

The iOSDMH was developed for targeting 3 different groups
that are involved in the implementation process: users (ie,
patients), providers, and managers or policy makers. Providers
are people who have direct contact with users (eg, medical:
nurse; workplace: person in charge). Managers or policy makers
are people who have authority to decide on the implementation
of this program (eg, responsible person). These scales did not
restrict the study settings (eg, clinic workplace, and school).
For example, the implementation of workplace-based
interventions may involve workers (users), human resource staff
(providers), and company owners (policy makers). Moreover,
these scales aimed to evaluate the implementation aspects related
to users, providers, and managers after the users completed or
at least partially received the internet-based intervention. Most
items were developed assuming that the users had prior
experience in receiving the internet-based intervention. The
process of developing the iOSDMH is shown in Figure 1.
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Figure 1. Development process of the implementation outcome scales for digital mental health.

Internet-Based Survey
Participants were recruited on an internet-based crowd working
system (CrowdWorks, Inc), which has more than 2 million
registered workers. The criterion for eligibility was to be over
20 years old. Participants were required to learn from the
self-help information website UTSMeD [25], a digital mental
health intervention. The UTSMeD website was developed to
help Japanese general workers cope with stress and depression.
It contains self-learning psychoeducational information on
mental health (eg, stress management). This web-based
UTSMeD intervention has proven effective in reducing
depressive symptoms and improving work engagement among
Japanese workers in previous randomized controlled trials
[26,27]. In our study, participants were asked to explore the
UTSMed website for as long as they liked and take quizzes on
mental health. They answered the Japanese version of the
iOSDMH for users (14 items in 2 pages) after they received
acceptable scores (ie, 8 or more of 10 questions answered
correctly) in the quizzes. The participants received web-based
points as incentives for participation. As the current UTSMeD
is an open-access website and authors directly provided the
URL to participants, the study did not involve any providers,
managers, or policy makers. The psychometric assessment thus
was limited to users. Gender, age, marital status, education
attainment, income, work status, occupation type, and
employment contract constituted the demographic information.
The target sample size was determined as 10 times the number
of items needed to obtain reliable results (eg, 200 participants).
The survey was conducted through the internet-based crowd
working system. Completed answers were obtained without
missing variables.

Statistical Analysis
To assess the internal consistency of the Japanese iOSDMH,
Cronbach α coefficients were calculated for all scales and each
of the 4 subscales (acceptability, appropriateness, feasibility,
and harm). To assess structural validity, exploratory factor
analysis (EFA) was conducted because previous studies have
shown that acceptability and appropriateness are conceptually
similar [16,18]. EFA was conducted by excluding 1 item of
overall satisfaction, as the concept of satisfaction cannot be
applied to each of the 4 subscales. We extracted factors with
eigenvalues of more than 1, following the Kaiser–Guttman
“eigenvalues greater than one” criterion [28], using the
least-squares method with Promax rotation. Items with factor
loadings above 0.4 were retained [29].

Statistical significance was defined as P<.05. All statistical
analyses were performed using the Japanese version of SPSS
26.0 (IBM Corp).

Results

Development of iOSDMH
The final version of the iOSDMH for users contained 3 items
for acceptability based on Moore and Whittingham [21,22] and
4 items for appropriateness, 1 of which was based on Moore
[21]. The others were original; there were 6 items for feasibility,
5 of which were based on Moore and Hide [20,21], and 1 item
was original; we developed 5 original items for harm and 1 for
overall satisfaction. The iOSDMH states “Please read the
following statements and select ONE option that most describes
your opinion about the program.” The response to each item
was scored on a 4-point Likert-type scale ranging from 1
(disagree) to 4 (agree). The iOSDMH for providers and
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managers or policy makers has an option 5 (don’t know). Details
are provided in Multimedia Appendix 1.

The final version of the iOSDMH for providers contained 3
items for acceptability, 2 of which were based on Yetter [23],
and 1 item was original; 3 items for appropriateness, 2 of which
were based on Yetter [23], and 1 item was original; 3 items for
feasibility, 1 of which was original and 2 were based on Moore
[21] and Hides [20]; 1 original item for harm; and 1 for overall
satisfaction. For acceptability, Item 1 evaluated the providers’
perceived acceptance of the program for protecting the mental
health of its users, whereas Items 2 and 3 focused on their own
acceptability to implement the program in their workplace. For
appropriateness, Items 4 and 6 asked about the providers’
perceived appropriateness of the program for users, whereas
Item 5 asked about the appropriateness of the program
considering the situation of the providers. For feasibility, Item
7 evaluated the providers’perception of the program’s feasibility
for users, and Items 8 and 9 focused on the willingness of
providers to provide the program to users.

The final version of the iOSDMH for managers or policy makers
contained 4 items for acceptability, 3 of which were based on
Whittingham [22] and the other on Moore [21]; 4 items were
for appropriateness, 2 of which were based on Moore [21]; 1
item was based on Whittingham [22], and the other one was

original; there were 4 items for feasibility, 1 of which was based
on Moore [21] and the others were original; we had 1 original
item for harm and 1 item for overall satisfaction. Similar to the
iOSDMH for providers, each factor of the scale contained
questions on managers’perceptions on implementation in terms
of the conditions of users and providers, as well as the managers
themselves. For example, Items 1 and 2 asked about the
acceptability of the program for the institution, whereas Item 3
focused on managers’ perceived acceptability for providers,
and Item 4 evaluated managers’ perceived acceptability for
users. For appropriateness, Items 5 and 7 focused on the
appropriateness of the program for the institution, and Item 8
assessed the appropriateness of the program for users according
to managers’ perceptions. For feasibility, Items 9 and 10
examined the feasibility of the program for the institution as
perceived by managers or policy makers. Item 11 evaluated
managers’ perceived feasibility for providers, and Item 12
evaluated managers’ perception of feasibility for users.

Internet-Based Survey
We recruited 200 participants, whose characteristics are
presented in Table 1. Most were female (n=110, 55%), single
(n=100, 50%), had an undergraduate education (n=114, 57%),
and were employed (n=156, 78%). Their average age was 39.18
years (SD 9.81), with the minimum age being 20 years and the
maximum being 76 years.
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Table 1. Participant characteristics obtained from the internet-based survey (N=200).

n (%)Participant characteristics

Gender

90 (45)Male

110 (55)Female

Age, years

32 (16)20 to 29

78 (39)30 to 39

59 (29)40 to 49

30 (15)Over 50

1 (0.5)Not mentioned

Marital status

99 (49.5)Single

93 (46.5)Married

8 (4)Divorced/widowed

Education

2 (1)Junior high school

40 (20)High school

37 (18.5)College/vocational school

114 (57)Undergraduate

7 (3.5)Postgraduate

Individual income

31 (15.5)No income

69 (34.5)<2 million yen

48 (24)2 to 4 million yen

34 (17)4 to 6 million yen

13 (6.5)6 to 8 million yen

5 (2.5)8 to 10 million yen

Work status

155 (77.5)Employed

45 (22.5)Unemployed

Occupation type

8 (4)Managers

31 (15.5)Specialists/technicians

37 (18.5)Office work

19 (9.5)Manual work

21 (10.5)Service/marketing

42 (21)Others

42 (21)Unemployed

Employment contract

69 (34.5)Full-time

16 (8)Contract worker

6 (3)Temporary worker

28 (14)Part-time
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n (%)Participant characteristics

32 (16)Self-employed

6 (3)Others

43 (21.5)Unemployed

Internal Consistency
Table 2 shows the mean scores of the iOSDMH for users and
Cronbach α values. The mean of the total score of the iOSDMH

was 51.73 (range 19-76). The Cronbach α values were slightly
below the threshold (α>.7) for acceptability (α=.665), but well
above the threshold for appropriateness (α=.776), feasibility
(α=.832), and harm (α=.777).

Table 2. Average, SD, and reliability among the Japanese population for the iOSDMH and their subscales (N=200).

Cronbach αMean (SD)iOSDMHa subscales (number of items; possible range)

.68551.73 (5.1)Total (19 items; 19-76)

.6658.62 (2.43)Acceptability (3 items; 3-12)

.77611.76 (4.21)Appropriateness (4 items; 4-16)

.83218.84 (7.94)Feasibility (6 items; 6-24)

.7779.47 (8.64)Harm (5 items; 5-20)

N/Ab3.06 (0.58)Satisfaction (1 item; 1-4)

aiOSDMH: implementation outcome scales for digital mental health.
bNot available.

Factor Structure of iOSDMH
The EFA results are shown in Table 3. EFA conducted according
to the Kaiser–Guttman criterion yielded 3 factors. The first

factors were acceptability and appropriateness. The second was
feasibility, and the third was harm. All items showed factor
loadings above 0.4, so we kept them intact.
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Table 3. Exploratory factor analysis without assuming the number of factors by using least-squares method with Promax rotationa.

Factor loading scoreConceptShort description of the itemItem number

321

–0.063–0.1920.813AppropriatenessSuitable for my social conditions6

0.089–0.0760.757AppropriatenessApplicable to my health status5

–0.130–0.0900.696AppropriatenessFits my living condition7

–0.0110.1740.695AcceptabilityAcceptable for me3

–0.037–0.0170.532AcceptabilityImproves my social image2

0.0670.0190.481AcceptabilityAdvantages outweigh the disadvantages for keeping my mental
health

1

0.0740.3250.463AppropriatenessAppropriate (from your perspective, it is the right thing to do)4

0.110.922–0.135FeasibilityTotal length is implementable10

–0.0390.839–0.113FeasibilityLength of one content is implementable11

–0.0390.5750.073FeasibilityFrequency is implementable12

–0.0090.5590.163FeasibilityEasy to understand13

–0.240.518–0.062FeasibilityPhysical effort9b

0.1240.4920.372FeasibilityEasy to use8

0.723–0.086–0.075HarmTime-consuming18

0.657–0.154–0.009HarmMental symptoms16

0.6100.2270.051HarmInduced dangerous experience regarding safety17

0.592–0.2350.086HarmPhysical symptoms15

0.562–0.019–0.077HarmExcessive pressure on learning regularly19

aItalicized values are significant.
bUsed a reversed score.

Discussion

Principal Findings
This study developed implementation outcome scales for digital
mental health based on existing literature and reviews by experts
on web-based psychotherapy and implementation science. Our
measurements included 3 key constructs of the implementation
outcomes (acceptability, appropriateness, and feasibility) from
previous studies and additional constructs on harm and
satisfaction considered necessary in the implementation process.
Implementation researchers and mental health experts agreed
that each instrument of the implementation measures reflected
the correct concepts.

This study created implementation outcomes for people involved
in the implementation process: users, providers, and managers
or policy makers. According to the World Health Organization’s
implementation research guide, knowledge exchange or
collaborative problem-solving should occur among stakeholders
such as providers, managers or policy makers, and researchers
[8]. A past study indicated that policy makers and primary
stakeholders had decision frameworks that would produce
different implementation outcomes [30]. Previous
implementation outcome research targeted 1 or 2 groups of
users, providers, and managers or policy makers. However, to
our knowledge, few studies have resulted in outcome scales for

different levels of stakeholders [19]. We believed that outcome
measures should be adjusted for stakeholders, as decision
frameworks may differ among them. For example, users of the
program judge its appropriateness by considering whether it is
suitable for their situations. Nevertheless, providers may find
the program suitable for the circumstances of their users and
for themselves. Managers or policy makers will care if the
program is suitable for themselves and for users and providers.
Another example is that although the length or frequency of the
program may be important for feasibility among users, the cost
or institutional resources may be important in assessing
feasibility among managers or policy makers.

Psychometric assessment of the implementation outcomes
showed good internal consistency for appropriateness,
feasibility, and harm. Internal consistency for acceptability was
lower than that for other constructs (α=.665), possibly because
the construct for acceptability consisted of only 3 items. The
EFA model suggested a 3-factor solution. The first factors were
acceptability and appropriateness. Correlations between these
2 concepts were high. Our finding was consistent with previous
studies in that acceptability and appropriateness were
conceptually close [16,18]. For instance, it has been reported
that perceived acceptability of treatment is shaped by factors
such as appropriateness, suitability, convenience, and
effectiveness [31,32]. However, other scholars agree that
acceptability should be distinguished from appropriateness.
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Proctor et al stated that an individual (ie, end user) may think
that an intervention that seems appropriate may not always be
acceptable and vice versa [16]. Similarly, previous research on
alcohol screening in emergency departments revealed that nurses
and physicians found alcohol screening to be acceptable but not
appropriate because the process was time-consuming, the
patients might object to it, and the nurses had not received
sufficient training [33,34]. Therefore, it is essential to distinguish
acceptability from appropriateness in such a situation because
it helps focus on the appropriate concept during implementation.
Therefore, we decided to maintain the 4-factor questionnaire
comprising acceptability, appropriateness, feasibility, and harm.

The strength of this study was that we selected the concepts that
seemed relevant to implementation research based on literature,
modified them for electronic mental health settings, and
improved the contents based on discussions with expert panels.
Moreover, this study developed each questionnaire for users,
providers, and managers or policy makers, all having an essential
role in the implementation [8]. Evaluating the implementation
outcomes of different stakeholders will clarify different
perceptions of the intervention program, possibly leading to
active knowledge exchange among users, providers, and
consumers. Although our outcome measures need further
evaluation, our study contributes to implementation research in
digital mental health.

We acknowledge the following limitations of our study. First,
it was vulnerable to selection bias. As we recruited participants
via the internet for the psychometric validation study, they might
not be representative of the general population in Japan. It is
possible that the participants were more familiar with web-based
programs, and they may have had a better understanding of
digital mental health programs. In addition, this study conducted
psychometric assessment for the outcome scales for users only
because the intervention setting in which interested individuals
enrolled themselves in the program did not involve any providers

or managers. In a study setting involving providers and
managers or policy makers, the iOSDMH for providers and
managers or policy makers will be needed to evaluate
implementation outcomes. We plan to evaluate the iOSDMH
for providers and managers or policy makers in our future
intervention study (UMIN-CTR: ID UMIN 000036864). Another
limitation is that criterion-related validity was not evaluated in
the current psychometric assessment. The development process
of the items may not be regarded as a theoretical approach.
Future studies should evaluate criterion-related validity using
other measures related to implementation concepts, such as the
system usability scale or participation status of web-based
programs. This study validated the Japanese version of the
iOSDMH for users. Additional studies are needed for validating
the English version. In future studies, we plan to apply these
outcome measures in several web-based intervention trials to
assess whether these implementation outcomes will predict the
completion rate and participant attitude using digital access log
information [35]. Although we tried to include multiple
researchers in the digital mental health and implementation
science domains from different countries, the iOSDMH scales
would become more robust with a larger and more diverse
review team. Finally, the setting in which we conducted the
survey was an occupational setting (ie, for workers). Future
studies should evaluate the scales in other settings (eg, clinical,
school).

Conclusions
We developed implementation outcome scales for digital mental
health interventions to assess the perceived outcomes for users,
providers, and managers or policy makers. Psychometric
assessment of the outcome scale for users showed acceptable
reliability and validity. Future studies should apply the newly
developed measures to assess the implementation status of the
digital mental health program among different stakeholders and
enhance collaborative problem-solving.

Acknowledgments
This work was supported by the Japan Society for the Promotion of Science under a Grant-in-Aid for Scientific Research (A)
(grant 19H01073 to DN). This study received guidance from the National Center Consortium in Implementation Science for
Health Equity (N-EQUITY) funded by the Japan Health Research Promotion Bureau (JH) Research Fund (grant 2019-(1)-4).

Authors' Contributions
DN was in charge of this project. NS and EO contributed to the development of the scale and conducted the survey. KI and NK
ensured that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.
NS and EO wrote the first draft of the manuscript, and all other authors revised the manuscript critically. All authors approved
the final version of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Implementation Outcome Scales for Digital Mental Health (iOSDMH).
[DOCX File , 34 KB-Multimedia Appendix 1]

References

JMIR Form Res 2021 | vol. 5 | iss. 11 | e24332 | p. 9https://formative.jmir.org/2021/11/e24332
(page number not for citation purposes)

Sasaki et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v5i11e24332_app1.docx&filename=4aed0b4887c2f758478dd90d8570957e.docx
https://jmir.org/api/download?alt_name=formative_v5i11e24332_app1.docx&filename=4aed0b4887c2f758478dd90d8570957e.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Fiske A, Henningsen P, Buyx A. Your robot therapist will see you now: ethical implications of embodied artificial intelligence
in psychiatry, psychology, and psychotherapy. J Med Internet Res 2019 May;21(5):e13216 [FREE Full text] [doi:
10.2196/13216] [Medline: 31094356]

2. Torous J, Jän Myrick K, Rauseo-Ricupero N, Firth J. Digital mental health and COVID-19: using technology today to
accelerate the curve on access and quality tomorrow. JMIR Ment Health 2020 Mar;7(3):e18848 [FREE Full text] [doi:
10.2196/18848] [Medline: 32213476]

3. Carlbring P, Andersson G, Cuijpers P, Riper H, Hedman-Lagerlöf E. Internet-based vs. face-to-face cognitive behavior
therapy for psychiatric and somatic disorders: an updated systematic review and meta-analysis. Cogn Behav Ther 2018
Jan;47(1):1-18. [doi: 10.1080/16506073.2017.1401115] [Medline: 29215315]

4. Karyotaki E, Riper H, Twisk J, Hoogendoorn A, Kleiboer A, Mira A, et al. Efficacy of self-guided internet-based cognitive
behavioral therapy in the treatment of depressive symptoms: a meta-analysis of individual participant data. JAMA Psychiatry
2017 Apr;74(4):351-359. [doi: 10.1001/jamapsychiatry.2017.0044] [Medline: 28241179]

5. Spek V, Cuijpers P, Nyklícek I, Riper H, Keyzer J, Pop V. Internet-based cognitive behaviour therapy for symptoms of
depression and anxiety: a meta-analysis. Psychol Med 2007 Mar;37(3):319-328. [doi: 10.1017/S0033291706008944]
[Medline: 17112400]

6. Reins JA, Buntrock C, Zimmermann J, Grund S, Harrer M, Lehr D, et al. Efficacy and moderators of internet-based
interventions in adults with subthreshold depression: an individual participant data meta-analysis of randomized controlled
trials. Psychother Psychosom 2021;90(2):94-106 [FREE Full text] [doi: 10.1159/000507819] [Medline: 32544912]

7. Aboujaoude E, Gega L, Parish MB, Hilty DM. Editorial: digital interventions in mental health: current status and future
directions. Front Psychiatry 2020 Feb;11:111 [FREE Full text] [doi: 10.3389/fpsyt.2020.00111] [Medline: 32174858]

8. A guide to implementation research in the prevention and control of noncommunicable diseases. World Health Organization.
Geneva: World Health Organization; 2016. URL: https://apps.who.int/iris/bitstream/handle/10665/252626/
9789241511803-eng.pdf [accessed 2020-12-01]

9. Mohr DC, Ho J, Duffecy J, Baron KG, Lehman KA, Jin L, et al. Perceived barriers to psychological treatments and their
relationship to depression. J Clin Psychol 2010 Apr;66(4):394-409 [FREE Full text] [doi: 10.1002/jclp.20659] [Medline:
20127795]

10. Hershenberg R, Satterthwaite TD, Daldal A, Katchmar N, Moore TM, Kable JW, et al. Diminished effort on a progressive
ratio task in both unipolar and bipolar depression. J Affect Disord 2016 May;196:97-100 [FREE Full text] [doi:
10.1016/j.jad.2016.02.003] [Medline: 26919058]

11. Coles ME, Ravid A, Gibb B, George-Denn D, Bronstein LR, McLeod S. Adolescent mental health literacy: young people's
knowledge of depression and social anxiety disorder. J Adolesc Health 2016 Jan;58(1):57-62. [doi:
10.1016/j.jadohealth.2015.09.017] [Medline: 26707229]

12. Clement S, Schauman O, Graham T, Maggioni F, Evans-Lacko S, Bezborodovs N, et al. What is the impact of mental
health-related stigma on help-seeking? a systematic review of quantitative and qualitative studies. Psychol Med 2015
Jan;45(1):11-27. [doi: 10.1017/S0033291714000129] [Medline: 24569086]

13. Christensen H, Griffiths KM, Farrer L. Adherence in internet interventions for anxiety and depression. J Med Internet Res
2009 Apr;11(2):e13 [FREE Full text] [doi: 10.2196/jmir.1194] [Medline: 19403466]

14. Christensen H, Griffiths KM, Korten AE, Brittliffe K, Groves C. A comparison of changes in anxiety and depression
symptoms of spontaneous users and trial participants of a cognitive behavior therapy website. J Med Internet Res 2004
Dec;6(4):e46 [FREE Full text] [doi: 10.2196/jmir.6.4.e46] [Medline: 15631970]

15. Farvolden P, Denisoff E, Selby P, Bagby RM, Rudy L. Usage and longitudinal effectiveness of a web-based self-help
cognitive behavioral therapy program for panic disorder. J Med Internet Res 2005 Mar;7(1):e7 [FREE Full text] [doi:
10.2196/jmir.7.1.e7] [Medline: 15829479]

16. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for implementation research:
conceptual distinctions, measurement challenges, and research agenda. Adm Policy Ment Health 2011 Mar;38(2):65-76
[FREE Full text] [doi: 10.1007/s10488-010-0319-7] [Medline: 20957426]

17. Proctor EK, Landsverk J, Aarons G, Chambers D, Glisson C, Mittman B. Implementation research in mental health services:
an emerging science with conceptual, methodological, and training challenges. Adm Policy Ment Health 2009 Jan;36(1):24-34
[FREE Full text] [Medline: 19104929]

18. Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et al. Psychometric assessment of three newly developed
implementation outcome measures. Implement Sci 2017 Aug;12(1):108 [FREE Full text] [doi: 10.1186/s13012-017-0635-3]
[Medline: 28851459]

19. Lewis CC, Fischer S, Weiner BJ, Stanick C, Kim M, Martinez RG. Outcomes for implementation science: an enhanced
systematic review of instruments using evidence-based rating criteria. Implement Sci 2015 Nov;10:155 [FREE Full text]
[doi: 10.1186/s13012-015-0342-x] [Medline: 26537706]

20. Hides L, Lubman DI, Elkins K, Catania LS, Rogers N. Feasibility and acceptability of a mental health screening tool and
training programme in the youth alcohol and other drug (AOD) sector. Drug Alcohol Rev 2007 Sep;26(5):509-515. [doi:
10.1080/09595230701499126] [Medline: 17701514]

JMIR Form Res 2021 | vol. 5 | iss. 11 | e24332 | p. 10https://formative.jmir.org/2021/11/e24332
(page number not for citation purposes)

Sasaki et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2019/5/e13216/
http://dx.doi.org/10.2196/13216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31094356&dopt=Abstract
https://mental.jmir.org/2020/3/e18848/
http://dx.doi.org/10.2196/18848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32213476&dopt=Abstract
http://dx.doi.org/10.1080/16506073.2017.1401115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29215315&dopt=Abstract
http://dx.doi.org/10.1001/jamapsychiatry.2017.0044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28241179&dopt=Abstract
http://dx.doi.org/10.1017/S0033291706008944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17112400&dopt=Abstract
https://www.karger.com?DOI=10.1159/000507819
http://dx.doi.org/10.1159/000507819
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32544912&dopt=Abstract
https://doi.org/10.3389/fpsyt.2020.00111
http://dx.doi.org/10.3389/fpsyt.2020.00111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32174858&dopt=Abstract
https://apps.who.int/iris/bitstream/handle/10665/252626/9789241511803-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/252626/9789241511803-eng.pdf
http://europepmc.org/abstract/MED/20127795
http://dx.doi.org/10.1002/jclp.20659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20127795&dopt=Abstract
http://europepmc.org/abstract/MED/26919058
http://dx.doi.org/10.1016/j.jad.2016.02.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26919058&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2015.09.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26707229&dopt=Abstract
http://dx.doi.org/10.1017/S0033291714000129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24569086&dopt=Abstract
https://www.jmir.org/2009/2/e13/
http://dx.doi.org/10.2196/jmir.1194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19403466&dopt=Abstract
https://www.jmir.org/2004/4/e46/
http://dx.doi.org/10.2196/jmir.6.4.e46
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15631970&dopt=Abstract
https://www.jmir.org/2005/1/e7/
http://dx.doi.org/10.2196/jmir.7.1.e7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829479&dopt=Abstract
http://europepmc.org/abstract/MED/20957426
http://dx.doi.org/10.1007/s10488-010-0319-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20957426&dopt=Abstract
http://europepmc.org/abstract/MED/19104929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19104929&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0635-3
http://dx.doi.org/10.1186/s13012-017-0635-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28851459&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-015-0342-x
http://dx.doi.org/10.1186/s13012-015-0342-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537706&dopt=Abstract
http://dx.doi.org/10.1080/09595230701499126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17701514&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Moore GC, Benbasat I. Development of an instrument to measure the perceptions of adopting an information technology
innovation. Inf Syst Res 1991 Sep;2(3):192-222. [doi: 10.1287/isre.2.3.192]

22. Whittingham K, Sofronoff K, Sheffield JK. Stepping Stones Triple P: a pilot study to evaluate acceptability of the program
by parents of a child diagnosed with an autism spectrum disorder. Res Dev Disabil 2006 Aug;27(4):364-380. [doi:
10.1016/j.ridd.2005.05.003] [Medline: 16051461]

23. Yetter G. Assessing the acceptability of problem-solving procedures by school teams: preliminary development of the
pre-referral intervention team inventory. J Educ Psychol Consult 2010 Jun;20(2):139-168. [doi: 10.1080/10474411003785370]

24. Murray E, Hekler EB, Andersson G, Collins LM, Doherty A, Hollis C, et al. Evaluating digital health interventions: key
questions and approaches. Am J Prev Med 2016 Nov;51(5):843-851 [FREE Full text] [doi: 10.1016/j.amepre.2016.06.008]
[Medline: 27745684]

25. UTSMeD-Depression. URL: http://www.utsumed-neo.xyz/ [accessed 2021-11-04]
26. Imamura K, Kawakami N, Tsuno K, Tsuchiya M, Shimada K, Namba K. Effects of web-based stress and depression literacy

intervention on improving symptoms and knowledge of depression among workers: a randomized controlled trial. J Affect
Disord 2016 Oct;203:30-37. [doi: 10.1016/j.jad.2016.05.045] [Medline: 27280960]

27. Imamura K, Kawakami N, Tsuno K, Tsuchiya M, Shimada K, Namba K, et al. Effects of web-based stress and depression
literacy intervention on improving work engagement among workers with low work engagement: an analysis of secondary
outcome of a randomized controlled trial. J Occup Health 2017 Jan;59(1):46-54 [FREE Full text] [doi:
10.1539/joh.16-0187-OA] [Medline: 27885247]

28. Guttman L. Some necessary conditions for common-factor analysis. Psychometrika 1954 Jun;19(2):149-161. [doi:
10.1007/bf02289162]

29. Maskey R, Fei J, Nguyen H. Use of exploratory factor analysis in maritime research. Asian J Shipp Logist 2018
Jun;34(2):91-111. [doi: 10.1016/j.ajsl.2018.06.006]

30. Shumway M, Saunders T, Shern D, Pines E, Downs A, Burbine T, et al. Preferences for schizophrenia treatment outcomes
among public policy makers, consumers, families, and providers. Psychiatr Serv 2003 Aug;54(8):1124-1128. [doi:
10.1176/appi.ps.54.8.1124] [Medline: 12883140]

31. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: an overview of reviews and development
of a theoretical framework. BMC Health Serv Res 2017 Jan;17(1):88 [FREE Full text] [doi: 10.1186/s12913-017-2031-8]
[Medline: 28126032]

32. Sidani S, Epstein DR, Bootzin RR, Moritz P, Miranda J. Assessment of preferences for treatment: validation of a measure.
Res Nurs Health 2009 Aug;32(4):419-431 [FREE Full text] [doi: 10.1002/nur.20329] [Medline: 19434647]

33. Hungerford DW, Pollock DA. Emergency department services for patients with alcohol problems: research directions.
Acad Emerg Med 2003 Jan;10(1):79-84 [FREE Full text] [doi: 10.1111/j.1553-2712.2003.tb01982.x] [Medline: 12511321]

34. Hungerford DW, Pollock DA, Todd KH. Acceptability of emergency department-based screening and brief intervention
for alcohol problems. Acad Emerg Med 2000 Dec;7(12):1383-1392 [FREE Full text] [doi:
10.1111/j.1553-2712.2000.tb00496.x] [Medline: 11099429]

35. Nishi D, Imamura K, Watanabe K, Obikane E, Sasaki N, Yasuma N, et al. Internet-based cognitive-behavioural therapy
for prevention of depression during pregnancy and in the post partum (iPDP): a protocol for a large-scale randomised
controlled trial. BMJ Open 2020 May;10(5):e036482 [FREE Full text] [doi: 10.1136/bmjopen-2019-036482] [Medline:
32423941]

Abbreviations
EFA: exploratory factor analysis
iOSDMH: implementation outcome scales for digital mental health

Edited by G Eysenbach; submitted 15.09.20; peer-reviewed by A Wattanapisit, L Farrer; comments to author 24.11.20; revised version
received 15.01.21; accepted 06.10.21; published 23.11.21

Please cite as:
Sasaki N, Obikane E, Vedanthan R, Imamura K, Cuijpers P, Shimazu T, Kamada M, Kawakami N, Nishi D
Implementation Outcome Scales for Digital Mental Health (iOSDMH): Scale Development and Cross-sectional Study
JMIR Form Res 2021;5(11):e24332
URL: https://formative.jmir.org/2021/11/e24332
doi: 10.2196/24332
PMID:

JMIR Form Res 2021 | vol. 5 | iss. 11 | e24332 | p. 11https://formative.jmir.org/2021/11/e24332
(page number not for citation purposes)

Sasaki et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1287/isre.2.3.192
http://dx.doi.org/10.1016/j.ridd.2005.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16051461&dopt=Abstract
http://dx.doi.org/10.1080/10474411003785370
http://europepmc.org/abstract/MED/27745684
http://dx.doi.org/10.1016/j.amepre.2016.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27745684&dopt=Abstract
http://www.utsumed-neo.xyz/
http://dx.doi.org/10.1016/j.jad.2016.05.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27280960&dopt=Abstract
https://dx.doi.org/10.1539/joh.16-0187-OA
http://dx.doi.org/10.1539/joh.16-0187-OA
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27885247&dopt=Abstract
http://dx.doi.org/10.1007/bf02289162
http://dx.doi.org/10.1016/j.ajsl.2018.06.006
http://dx.doi.org/10.1176/appi.ps.54.8.1124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12883140&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2031-8
http://dx.doi.org/10.1186/s12913-017-2031-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28126032&dopt=Abstract
http://europepmc.org/abstract/MED/19434647
http://dx.doi.org/10.1002/nur.20329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19434647&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=1069-6563&date=2003&volume=10&issue=1&spage=79
http://dx.doi.org/10.1111/j.1553-2712.2003.tb01982.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12511321&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=1069-6563&date=2000&volume=7&issue=12&spage=1383
http://dx.doi.org/10.1111/j.1553-2712.2000.tb00496.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11099429&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=32423941
http://dx.doi.org/10.1136/bmjopen-2019-036482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32423941&dopt=Abstract
https://formative.jmir.org/2021/11/e24332
http://dx.doi.org/10.2196/24332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Natsu Sasaki, Erika Obikane, Rajesh Vedanthan, Kotaro Imamura, Pim Cuijpers, Taichi Shimazu, Masamitsu Kamada, Norito
Kawakami, Daisuke Nishi. Originally published in JMIR Formative Research (https://formative.jmir.org), 23.11.2021. This is
an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Formative Research, is properly cited. The complete bibliographic information,
a link to the original publication on https://formative.jmir.org, as well as this copyright and license information must be included.

JMIR Form Res 2021 | vol. 5 | iss. 11 | e24332 | p. 12https://formative.jmir.org/2021/11/e24332
(page number not for citation purposes)

Sasaki et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

