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ABSTRACT: Background: The Act Belong Commit-ABCs of Mental Health campaign is the world’s first comprehensive,
population-wide, community-based initiative to promote mental health. In response to a growing demand for
valid tools to monitor mental health promoting behaviours, this study presents the development and psychometric
evaluation of the ABC-Mental Health Promoting Behaviours (ABC-MHPB) scale in a Danish population-based
sample. Methods: A 10-item scale was developed, based on the ABC framework, to assess mental health promoting
behaviours. A total of 119,221 randomly selected participants aged 18+ filled out an electronic survey, including the
scale to measure the underlying construct of mental health promoting behaviours. Analyses pertaining to construct,
content, reliability, discriminant, and convergent validity assessments were carried out, and an operationalization
was proposed. Results: The initial 10-item version showed inadequate model fit, resulting in the removal of one item.
Construct validity testing supported a 9-item three-factor model with satisfactory fit. Full invariance was observed
across education (primary/unknown vs. higher), and partial invariance across sex (women vs. men) and age (<25 vs.
25+), with content, discriminant, and convergent validity also supported. Based on a practical operationalization of
the scale, regression results showed a cross-sectional pattern characteristic of a dose-response association with the
outcomes of mental well-being and loneliness. Conclusion: The findings suggest that the 9-item ABC-MHPB scale is
an appropriate tool for assessing and monitoring mental health promoting behaviours in the general population and
might be relevant as a tool to evaluate interventions aiming to promote mental health. Further validation over time
and in diverse populations, along with intervention and longitudinal studies, is needed to confirm its associations
with mental health outcomes.
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1 Introduction

To address the decline in mental health in the general population, it is essential to adopt a comprehensive
and universal approach that prioritizes mental health promotion alongside treatment and prevention
strategies [1,2]. Mental health promotion aims to, amongst other things, establish environments and
structures that increase awareness and literacy about maintaining good mental health and well-being
across the general population, while also providing opportunities for individuals to engage in behaviours
that promote mental health [3]. This includes efforts targeting salutogenic determinants, i.e., factors
that promote mental health and well-being, and operating across multiple levels, in accordance with the
socio-ecologic model, which considers individual, interpersonal, organizational, community, and policy
influences on health and well-being [4-7].

The Act Belong Commit (ABC) campaign is the world’s first comprehensive, population-wide,
community-based programme designed to promote mental health [8]. The campaign originated in Western
Australia and has subsequently been translated, adapted, and implemented in other countries, including
Denmark, Norway, Faroe Islands, Sweden, Finland, Austria, and Ireland. In Denmark, the first country
outside Australia to adopt the campaign, it is known as ABC for Mental Sundhed (the ABCs of Mental
Health) [9,10]. In Denmark, ABC is organized as an intersectoral partnership with community groups, local
governments, health organizations, NGO’s and researchers. OECD and the European Commission have
highlighted the ABC as a best practice example because it serves as a practical research-based framework for
promoting mental health at the population level and across various contexts including schools, workplaces,
and community organizations [11,12].

Impact evaluations of the Australian ABC campaign have shown improved mental health awareness,
increased participation in ABC behaviours, increased help-seeking, and a reduction in stigma related to
mental health issues due to the campaign [13-15]. A process evaluation among the Danish ABC partners,
showed that, among other things, the ABC framework provides a common language for mental health
promotion in the partnering organizations [16]. An impact evaluation among the Danish adult population
found that awareness of the ABC was related to new knowledge about mental health and well-being and to
respondents being more likely to reflect on their mental health, talk to friends and family about mental
health, and take action to enhance their own mental health and that of others [17].

A key component of the ABC is to promote the public’s awareness and knowledge on how to enhance
their mental health. Thus, Act Belong Commit/the ABC focuses on encouraging people to engage in
behaviours that improve and maintain good mental health [18]. The three verbs ‘Act’, ‘Belong’, and
‘Commit’ form the acronym ‘ABC’ and represent three major domains that are widely regarded, in both
the scientific literature and the general population, as contributing to mental health [19,20]. The three
domains highlight that mental health promoting behaviours are, according to the ABC framework, a variety
of “acting, belonging, and committing” behaviours that are conducive to good mental health. Implicit in
the framework is the idea that diversity is key: mental health benefits arise not from relying on single
behaviours, but from engaging in a range of activities both across the three domains and within each
domain. This breadth of engagement is viewed as central to how the ABC model promotes mental health
and well-being. The domains are expressed as follows: Act—Do something: Stay alert and engaged by
keeping mentally, socially, spiritually and physically active. Belong—Do something with someone: Develop
a strong sense of identity and belonging by keeping up family relationships and friendships, joining groups,
participating in community activities and inviting others to do so. Commit—Do something meaningful:
Do things that provide meaning and purpose in life, such as taking up challenges, supporting causes and
helping others.
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Conceptually, Act, Belong, and Commit represent distinct yet interrelated behavioural domains that
are linked to mental health. Act reflects behavioural engagement associated with various activities, e.g.,
leisure activity that can cover physical, social, mental and/or spiritual activities [21], Belong captures
social engagement operating through mechanisms of social support, affect regulation and shared social
identity [22], and Commit reflects engagement in activities perceived as meaningful by the individual
fostering a sense of purpose, coherence, and mattering [23]. Although analytically separable, the domains
(and related behaviours) are often expected to co-occur and reinforce one another. For example, active
engagement often takes place in social contexts, and social participation may facilitate commitment to
shared purposes. Mental health promoting behaviour is therefore conceptualised as an overall pattern of
behaviour that reflects the interaction between being active, being socially connected, and engaging in
meaningful activities.

Research shows that these three domains are experienced as related to mental well-being among the
general public across countries, although the specific articulation and emphasis of each domain may vary
due to factors such as translation and cultural context [20].

By examining existing indicators of ‘ABC-behaviours’ (i.e., indicators of acting, belonging, and
committing), previous investigations have explored if and how acting, belonging, and committing are
predictive of positive mental health, or conversely, protective against mental health problems, using
available data from large national and international surveys. For example, in a representative sample
of the Irish population aged 50+, Act Belong Commit indicators (e.g., engaging in individual, social and
community activities, being socially connected) were inversely associated with future depression, anxiety,
cognitive decline [24], and problem drinking [25], and positively associated with positive mental health
outcomes, such as quality of life, life satisfaction, and self-rated mental health [26]. Among children and
adolescents in Denmark, engaging in multiple types of leisure activities like sports, creative hobbies, social
clubs, etc., (indicating acting, belonging, and committing) was associated with increased odds for high
mental well-being and reduced odds for mental health problems and substance use [27]. However, the
above studies assessed ABC behaviours indirectly by examining proxy indicators rather than using an ABC
scale designed to capture the underlying construct of mental health promoting behaviours.

Despite this interdisciplinary knowledge base underpinning public mental health [4,28], measurement
approaches have predominantly focused on symptoms of mental disorder, subjective well-being states, or
health risk behaviours, with comparatively limited attention to the systematic assessment of mental health
promoting behaviours as a distinct construct [29,30]. Existing studies typically rely on proxy indicators
(e.g., leisure participation, volunteering, social contact) as the section above illustrates. This creates a
gap between theoretical models and interventions that emphasise behavioural and social mechanisms for
promoting mental health and the tools available to test and evaluate these theories and interventions. There
is a growing recognition of the need for valid tools to monitor mental health promoting behaviours, as
emphasized by the ROAMER project’s (Roadmap for Mental Health Research in Europe) principle 9, which
calls for robust, standardized measures and cross-European validation in public mental health research [1].
Partner organizations in the Danish ABC are also seeking a tool to monitor and evaluate awareness and
adoption of mental health promoting behaviours across target groups and the general population [31].

To our knowledge, there are no validated measures specifically targeting mental health promoting
behaviours. In this study, mental health promoting behaviours is conceptualized as a multidimensional
construct expressed through the three domains of Act, Belong, and Commit. These domains are treated
as conceptually distinct but related components that together represent an overall pattern of behaviours
that promote mental health. Clarifying this structure is important, as it allows examination of both the
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overall behavioural construct and the potentially differential contributions of each domain. Developing and
validating such an instrument is essential, as it enables monitoring of mental health promoting behaviours
on a population level, evaluation of mental health promotion interventions, and exploration of associations
between mental health promoting behaviours and mental health and other relevant outcomes. The aim
of this study therefore is to describe the development and assessment of psychometric properties of the
ABC-Mental Health Promoting Behaviours (ABC-MHPB) scale in a Danish population-based sample.

2 Methods
2.1 Development of the Scale

In 2013 the Australian Act Belong Commit team published a self-help Guide to Keeping Mentally
Healthy that included a questionnaire to assess how much individuals acted (4 items), belonged (5 items)
and committed (6 items) [32]. A statewide survey in 2012 had established that each of these three measures
(and their combined total) correlated moderately but statistically significantly with respondents’ scores on
the Warwick Edinburgh Mental Well-being Scale (WEMWBS).

In 2016, the Danish ABC research team endeavoured to translate and qualitatively explore the Guide
and the measurement tool [33]. The translated measurement tool was also included in a larger representative
Danish survey to statistically validate the scale in a Danish context. However, the tool was developed with
the primary purpose of enlightening the general public about what the domains of A, B and C cover, and
hence was not consistent in separating behaviours from emotional states. The response options included
both binary and continuous options leaving it unsuitable for scientific validation methods. Hence the Danish
group embarked on developing a new measurement tool to capture mental health promoting behaviours
suitable for research purposes. This interdisciplinary research group—comprising experts in public health,
philosophy, social sciences, and health promotion, with expertise in mental health promotion and the
ABC—led the development process, with several members co-authoring this study.

2.1.1 Defining Domains and Generation of Items: A Conceptual Approach

The development of the scale was guided by a conceptual approach. Item generation occurred through
a series of workshops in spring 2022, where domain criteria and potential items for each ABC category were
carefully defined following Boateng et al’s guidelines [34]. First, we specified the boundaries and purpose
of the domains of ABC behaviours, which facilitated the process of item generation. This conceptual
clarification was guided by the theoretical assumption that Act, Belong, and Commit represent observable
behaviours related to underlying psychological and social mechanisms. The aim was therefore to capture
behaviours that plausibly activate mechanisms related to mental health outcomes. Once the domain
was specified, various items were created, and, following discussion, a final set of items was chosen for
statistical validation.

The research group developed the following criteria for the development of items to be validated: (i) all
items were required to specify a behaviour, (i.e., that one ‘does something’) and not refer to a state or state
of mind or emotion, such as ‘is’, ‘has’, or ‘feels’; (ii) the items had to focus on mental health promoting
behaviours rather than on knowledge of them or capturing the state of mental health and/or well-being itself;
(iii) the items needed to be ‘as distinguishable as possible’ from each other and designed to differentiate
between A, B, and C (e.g., pertaining only to ‘active’ or ‘activity’ in A, and pertaining only to ‘social’ in B,
etc.; (iv) the items should be applicable across a range of everyday settings, including work and educational
contexts, as well as other domains relevant to public mental health as the focus is on how much individuals
engage in mental health-promoting behaviours overall, not in which settings they occur; and (v) the scale
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should be applicable in survey designs, and thus be as brief as possible as questionnaire length is often
limited. The items were developed to reflect prototypical behavioural expressions within each domain,
ensuring coverage of diverse forms of engagement rather than specific activities. To facilitate this, it was
decided that each item should be accompanied by examples in parentheses to illustrate diverse ways of
engaging in the behaviour, thus helping to minimize demographic and socioeconomic biases. In the final
workshop, 10 items were chosen for testing and validation (see Supplementary Table S1 for specific items
and response options). The 10 items were included in a national cross-sectional survey called the Realdania
Quality of Life Survey (Realdania Survey) [35].

2.1.2 Pilot Testing and Refining Items

Pre-testing was conducted to ensure that the items were relevant to and comprehensible by the target
population, and hence to reduce misunderstandings and minimize measurement error [34]. A pilot testing
of the questionnaire for the Realdania Survey was carried out by Statistics Denmark from 21 January until
03 February 2023. The pilot testing involved 600 respondents (age 18+) and encompassed a web survey
(CAWTI) (N = 300) as well as telephone interviews (CATI) (N = 300). Prior to the quantitative pilot testing,
20 cognitive interviews were conducted by three interviewers employed at Statistics Denmark. Nine of the
interviews were conducted as CATI-interviews, while 11 were follow-up interviews with respondents who
had answered the survey digitally. The interviews explored face validity in terms of whether the respondents
found the questions meaningful and understandable, whether response categories were exhaustive, and
whether the questionnaire was deemed relevant to them. In general, the questionnaire was generally
perceived as easy to fill out and the topic was perceived as relevant to the respondents. Following the pilot
testing, minor adjustments were made to the questionnaire as some respondents had difficulties grasping
what the term ‘meaningfulness’ meant. Hence, examples of meaningfulness were added to the original
version (e.g., doing something meaningful by setting a goal, cultivating an interest, or having a hobby).

2.1.3 Translation of Items from Danish to English

To enable international publication, a forward—backward translation from Danish to English was made.
This involved translating items into the target language (here: English) and then back into the original
language [36]. This procedure was employed to identify and resolve discrepancies, ensuring both linguistic
and conceptual equivalence across versions of the scale [37]. As part of the Realdania Survey [35], the
questionnaire was translated into English to accommodate respondents who did not read and understand
Danish. This translation was performed using a bureau called “EasyTranslate” appointed by Statistics
Denmark and served as the first step in the forward-backward translation process. The translations from
English to Danish were carried out by two independent bilingual individuals who were not involved in
the development of the scale. Minor revisions were subsequently made to the English version to improve
consistency with the Danish translation (Note: This paper reports only on validation of the Danish version
in the Danish setting. Responses to the English version were not included in the analyses; see Section 2.2).

2.2 Study Design

Our primary sample consisted of data from the national cross-sectional Realdania survey, including a
random representative sample of Danish men and women aged 18 years and above drawn from the Danish
Civil Registration System. Statistics Denmark sent an electronic letter to all sampled individuals in the
period 23 May 2023-30 October 2023 with information about the study and an invitation to participate. In
total, 346,426 persons were invited to participate, of whom 132,468 agreed to participate (a 38.2% response
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rate). Of these 132,468 participants, 7189 (5.4%) were excluded because they did not answer the questions
needed for this analysis, and 6699 (5.1%) were excluded because they answered the survey in a language
other than Danish. Hence, the final sample size was 119,221 participants. The age range of the final study
sample was 18-103 years old. 6 individuals were in the age range of 100-103 years old. All participants,
including those aged 100-103 years, completed the same digital questionnaire, with no formal use of
proxy respondents.

2.2.1 Measures

Mental health promoting behaviours: 10 items (listed in Supplementary Table S1) were included
for a potential ABC-MHPB scale, where respondents were asked “How often do you do the following?”,
followed by the 10 items. Conceptually, these included: three Act items (pertaining to physical, mental, and
restorative activities); three Belong items (pertaining to engagement with close social ties, broader social
engagement, and weak social ties); and four Commit items (pertaining to hobbies and goal setting, charity
work and volunteering, cultural engagement, and spiritual or religious engagement). Response options
were: ‘Never’ (0); ‘Less than once a year’ (1); ‘1-3 times a year’ (2); ‘1-2 times a quarter’ (3); ‘1-3 times a
month’ (4); ‘1-2 times a week’ (5); ‘3-5 times a week’ (6); ‘Every day or almost every day’ (7).

2.2.2 Other Measures

Additional measures listed below were included in the validation study to assess relations with similar
variables and other concepts expected to be associated with mental health promoting behaviours.

SWEMWRBS: The Short Warwick-Edinburgh Mental Well-being Scale (SWEMWBS) is a 7-item measure
used to monitor mental well-being in the general population based on a conceptualization of mental
well-being as feeling good and functioning well. The scale has been validated in Denmark [38]. It consists
of 7 positively worded questions asking respondents to describe their experience of each statement within
the past two weeks using a 5-point Likert scale: from 1 (none of the time) to 5 (all of the time). Summing
item scores lead to a score ranging from 7 to 35, where higher scores indicate higher mental well-being.
The final scores are transformed to a metric score to enhance scaling properties (also ranging from 7-35,
for more information see [39]). Cut-points for SWEMWBS have been developed in prior research [40,41]
for three mental well-being categories in the general population: low, moderate, and high. These cut-points
have recently been shown to significantly predict differential risk for common mental disorders [42]. The
cut-points for SWEMWABS are as follows: low mental well-being 7.00-19.98; moderate mental well-being
19.99-29.30; high mental well-being 29.31-35.00. In this study, we utilized the SWEMWBS continuous
variable to assess correlations, and the SWEMWABS three-category variable as an outcome in a multinomial
logistic regression.

Life satisfaction: Life satisfaction was assessed with a single question: “Overall, how satisfied are you
with your life nowadays?” with 11 response options ranging from ‘not at all’ (0) to ‘completely satisfied’ (10).

Satisfaction with life situation, health and social relations: Using the same response options as for life
satisfaction, respondents were asked how satisfied they were with the following: (a) your education, (b) your
current job, (c) your economic situation, (d) your housing, (e) the area you live in (your neighbourhood,
local area), (f) your health, (g) your social relations (to family, friends, neighbours, etc.).

Loneliness: The short form of the University of California, Los Angeles (UCLA) Loneliness Scale (also
referred to as the Three-Item Loneliness Scale—T-ILS) was used to assess loneliness [43,44]. The scale is
comprised of three negatively worded questions relating to feelings of isolation, feeling left out, and lacking
companionship. The three response options are coded as 1 (hardly ever), 2 (some of the time) and 3 (often).
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Scores are summed to create a total score ranging from 3 to 9, with higher scores indicating a greater degree
of loneliness. In accordance with previous literature, a score of 7 or above was used as a cutoff-point for
loneliness [45]. In this study, we utilized the loneliness continuous variable to assess correlations and the
loneliness binary variable as an outcome in a logistic regression.

Other variables included in the present study were sex (male, female), age, education (primary or
unknown; youth education; tertiary education—low to high), employment status (employed, not employed
or unknown), country of origin (Denmark; other), and living arrangements (not in a relationship; married
or in a relationship—not living with a partner; married or in a relationship—living together), and finally, the
region where people live (The North Denmark Region; Central Denmark Region; The Region of Southern
Denmark; The Capital Region of Denmark; Region Zealand).

2.3 Steps of Validation and Statistical Procedures

Validation of the ABC-MHPB scale examined: (1) factor structure assessing content validity,
goodness-of-fit through confirmatory factor analysis (CFA), as well as measurement invariance testing
(also through CFA); (2) internal consistency by Cronbach’s alpha; and (3) relations to relevant measures.
Psychometric analyses were conducted using Stata.

We hypothesized a first-order three-factor model, Act (A: items a-c), Belong (B: items d-f), and
Commit (C: items g—j)—in which each observed item was specified to load on its respective latent factor,
with unique measurement error terms for each item, and the three latent factors freely allowed to correlate.
This specification accounts for the shared variance among items within each factor and separates true
score from error variance. Although this was our main hypothesis of the scale structure, we also tested
a one-factor model. CFA was estimated using Stata’s SEM (version 18; StataCorp, College Station, TX,
USA) with Satorra-Bentler corrections for non-normality, i.e., vce(sbentler). As recommended by Hoyle and
Panter [46], we used several fit indices including the Root Mean Square Error of Approximation (RMSEA),
the standardized root mean square residual (SRMR), the Comparative Fit Index (CFI), and the Tucker-Lewis
Index (TLI). Values of 0.95 or greater for the CFI and TLI were considered to reflect good model fit. RMSEA
and SRMR values of 0.06 or less were considered to indicate good fit, although values up to 0.08 were
considered acceptable [47]. A factor loading of at least 0.30 is considered the minimum criterion for an
item [48]. We assessed measurement invariance across sex (women vs. men), age groups (18—24 years of
age vs. 25-80+), and education (primary or unknown vs. youth-tertiary education), examining differences
in Alternative Fit Indexes. We considered a model invariant when the respective constraint produced at
most —0.01 change in CFI and TLI, paired with changes of up to 0.015 in RMSEA, and 0.030 (for metric
invariance) or 0.015 (for scalar or residual invariance) in SRMR [49]. If full measurement invariance did
not hold, we used partial invariance testing, which means we allowed the specific item(s) that differed
between groups to vary freely while keeping the rest of the model the same. This approach keeps the
overall structure intact but makes small adjustments, so that the model fits fairly across groups [50].

Distributions were examined for normality and any floor and ceiling effects. We also examined
individual items and total scores for floor and ceiling effects. Instruments exhibit floor or ceiling effects if
more than 15% of respondents record the lowest or highest score [51]. Next, internal consistency (reliability)
was evaluated using Cronbach’s alpha, with a conventional threshold of 0.70 considered to reflect good
reliability (39, 41). For short scales with few items (e.g., three-item subscales), lower alpha values are
expected due to the limited number of items, and values around 0.50—-0.60 can still be considered reasonable.
Discriminant validity was assessed by calculating Pearson correlations between the ABC-MHPB scale
and level of education. Convergent validity was assessed by calculating Pearson correlations between
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the ABC-MHPB scale and mental well-being, life satisfaction, health satisfaction, and loneliness. We
hypothesized that ABC-MHPB average scores would be positively correlated with mental well-being, life
satisfaction, health satisfaction and education, and negatively correlated with loneliness [24,26,52]. The
size of correlation coefficients was based on Cohen’s rule of thumb, i.e., weak: r = 0.1; moderate = 0.3;
strong = 0.5 [53].

Finally, we conducted simple linear regressions with mental well-being and loneliness, and we also
proposed an alternative practical operationalization reflecting high versus low ABC engagement, where
associations were investigated with the categorical three-level mental well-being scale (multinomial logistic
regression) and the binary loneliness scale (logistic regression).

3 Results

3.1 Respondent Characteristics

Sample characteristics are shown in Table 1. The mean age of the study sample was 52.1 years
(SD = 19.1), and 54.9% were females.

Table 1: Characteristics of the study sample.

Characteristic/Category N (%) or Mean + SD
Total number of respondents, N (%) 119,221 (100)
Sex, N (%)
Male 53,733 (45.1)
Age (years)
18-24 12,096 (10.2)
25-34 16,442 (13.8)
35-44 13,456 (11.3)
45-54 18,335 (15.4)
55-64 22,227 (18.6)
65+ 36,665 (30.8)
Education, N (%)
Primary or unknown 23,036 (19.3)
Youth education 48,418 (40.6)
Tertiary education—low to high 47,767 (40.1)
Employment status, N (%)
Employed 84,837 (71.2)
Not employed, other or unknown 34,384 (28.8)
Country of origin, N (%)
Denmark 110,019 (92.3)
Other (not Denmark) 9202 (7.7)
Living arrangements, N (%)
Single 30,425 (25.2)
Married or in relationship, not living with partner 10,543 (8.8)
Married or in relationship, living with partner 74,243 (62.3)
Unknown or refuse to answer 4010 (3.4)
Region, N (%)
The North Denmark Region 12,304 (10.3)
Central Denmark Region 27,866 (23.4)
The Region of Southern Denmark 26,490 (22.2)
The Capital Region of Denmark 35,443 (29.7)
Region Zealand 17,118 (14.4)
Self-rated health (range 0 low-10 high), Mean + SD 71+24
Missing data, N (%) 394 (0.3)

Mental well-being (continuous, range 7-35), Mean + SD 24.2 + 4.0
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Table 1: Cont.

Characteristic/Category N (%) or Mean + SD
Mental well-being (categorical), N (%)

Low 6876 (5.8)

Moderate 84,587 (71.0)

High 27,758 (23.3)
Loneliness (continuous, range 3-9), Mean + SD 45+ 1.7
Loneliness (categorical), N (%)

Present 15,168 (12.7)

3.2 Factor Structure

Table 2 shows intercorrelations between the 10 ABC-MHPB items.

Table 2: Intercorrelations between individual items.

Item A b c d e F g h I j
a 1
b 0.29* 1
c 0.40% 0.38" 1
d 0.21% 0.20” 0.23” 1
e 0.23* 0.18* 0.21* 0.23* 1
f 0.22% 0.20* 0.26” 0.29% 0.32% 1
g 0.33% 0.34" 0.40” 0.31% 0.33% 0.37% 1
h 0.20* 0.20* 0.26" 0.24* 0.40* 0.37* 0.37* 1
i 0.24% 0.25* 0.28” 0.22% 0.34% 0.29* 0.28” 0.29* 1
j 0.11% 0.17* 0.25” 0.14% 0.18% 0.24" 0.28” 0.36” 0.26” 1

Note: *Statistically significant (p < 0.05).

CFA (see Table 3) was conducted with all items, both as a single-factor and three-factor model. None
of these produced good model fit results. Examination of factor loadings revealed that item h (items are
listed in Supplementary Table S1) had a factor loading of less than 0.30. Hence, this item was omitted from
a further CFA (see Table 3) conducted on the remaining 9 items, which produced a good model fit for the
three-factor solution only: x? (24) = 5196.1; CFI = 0.96; TLI = 0.95; SRMR = 0.048; RMSEA = 0.026. The
same table shows the factor loadings and factor correlations for the 9-item three-factor model. The factor
correlations suggest that Commit (C) overlaps more with Act (A) and Belong (B), than Act (A) and Belong
(B) overlap with each other.

Table 3: Goodness-of-fit indices based on confirmatory factor analysis.

TItem SBx? Df x2/df CFI TLI SRMR  RMSEA
10 items; one-factor model 20,445.8 35 584.2 0.88 0.85 0.048 0.079
10 items; three-factor model 14,963.1 32 467.6 0.92 0.88 0.042 0.070
9 items; one-factor model 12,370.2 27 458.2 0.91 0.88 0.062 0.041
9 items; three-factor model 5196.1 24 216.5 0.96 0.95 0.048 0.026
Factor loadings for the 9 item .
three-factor model Act (A) Belong (B) Commit (C)
Item a 0.55%**
Item b 0.55***
Item ¢ 0.69™**

Item d 0.46***
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Table 3: Cont.

Item SBx? Df x2/df CFI TLI SRMR RMSEA
Factor loadings for the 9 item .
three-factor model Act (A) Belong (B) Commit (C)
Item e 0.54***
Item f 0.59***
Item g 0.65"**
Item i 0.51%**
Item j 0.38**
Factor correlations for the 9 item .
three-factor model Act (A) Belong (B) Commit (C)
Act (A) -
Belong (B) 0.30 -
Commit (C) 0.77 0.77 -

Note: ***p < 0.001. SBx?, Satorra-Bentler scaled chi-square; df, degrees of freedom; CFI, comparative fit index; TLI, Tucker-Lewis
index; RMSEA, Root mean square error of approximation; SRMR, Standardized root-mean-square residual.

Given the 9-item model was the best fit, representing a three-factor model of mental health promoting
behaviours, we further studied measurement invariance across different groups. Measurement invariance
(Table 4) was supported for education. For sex, partial scalar invariance was achieved by freeing items ¢ and
e, and for age, partial scalar invariance was achieved by freeing item d. After these adjustments, differences
in alternative fit indexes (ACFI, ATLI, ARMSEA, ASRMR) remained below our cut-off points.

Table 4: Measurement invariance for the 9-item ABC-MHPB scale by sex, age, and education, estimated through
differences in alternative fit indices.

Measure ACFI ATLI ASRMR ARMSEA Decision
ABC-MHPB (9 items; three-factor model) (sex)

Configural - - - -

Metric invariance —0.001  0.005 0.002 —0.002 Accept

Scalar invariance -0.021 -0.016 0 0.007 Do not accept

Scalar partial invariance, items c and e no equality constraints ~ —0.012 —0.007 0 0.003 Accept
ABC-MHPB (9 items; three-factor model) (age)

Configural - - - -

Metric invariance —0.001  0.006 0.003 —0.003 Accept

Scalar invariance —0.024 —0.020 0.005 0.009 Do not accept

Scalar partial invariance, item d no equality constraints —-0.011  —0.006 0 0.003 Accept
ABC-MHPB (9 items; three-factor model) (education)

Configural - - - -

Metric invariance —0.001 0.004 0.004 —0.002 Accept

Scalar invariance —0.014 —0.008 0.001 0.004 Accept

Note: Bold values violate criteria. ABC-MHPB, ABC Mental Health Promoting Behaviour scale; CFIL, comparative fit index; TLI,
Tucker-Lewis index; RMSEA, Root mean square error of approximation; SRMR, Standardized root-mean-square residual.

Five individual items (a, b, ¢, d and g) in the 9-item ABC-MHPB scale showed ceiling effects, and
floor effects were observed for three individual items (e, h and j) (Supplementary Figs. S1 and S2). Neither
floor nor ceiling effects were observed for the Belong (B) and Commit (C) subscales. The Act (A) subscale
displayed a tendency towards ceiling effects, although it did not qualify as having a ceiling effect according
to our criterion (due to the fact that averaging scores for three items produces additional values relative to
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the number of response options for each item). The final 9-item ABC-MHPB scale is shown in Table 5 and
illustrated in Fig. 1.

Table 5: The ABC-Mental Health Promoting Behaviours (ABC-MHPB) scale.

Subscale Item Preamble

How often do you do the following?*

Act 1 I do something physically active (e.g., go for a walk, work in the garden or play sports).
Act (4) Act 2 I do something that requires me to think and concentrate (e.g., read, paint, play music, solve a
crossword, or play a game).
Act 3 I do something that makes me feel calm (e.g., meditate or spend time in nature).
Belong 1 I spend time with people I feel good being around (e.g., family, friends or colleagues).
I do something with others in an association, club, group or similar (e.g., a knitting club, football
Belong 2
Belong (B) club or volunteer group).
I do something to connect with people I do not know well (e.g., chat with checkout staff or
Belong 3 .
colleagues I do not work closely with).
. I do something that I find meaningful (e.g., setting a goal, cultivating an interest or having a
Commit 1
hobby).
Commit (C) Commit 2 I make use of cultural activities and services (e.g., visit museums, go to concerts or the theatre).
Commit 3 I engage in something bigger than myself (e.g., reflect on life, practice a faith or do something

spiritual).

Note: * The introductory question ‘How often do you do the following?’ was presented once and applied to all items. This wording
was identical to the version used in the pilot study. Response options: ‘Never’ (0); ‘Less than once a year’ (1); ‘1-3 times a year’ (2);
‘1-2 times a quarter’ (3); ‘1-3 times a month’ (4); ‘1-2 times a week’ (5); ‘3-5 times a week’ (6); ‘Every day or almost every day’ (7).

act1

act2

act3

belong1

belong2

belong3

commit1

Commit

commit2

POYPYPYY Y Y

commit3

Figure 1: The first order three-factor ABC-MHPB model. This figure illustrates the final first-order three-factor
ABC-MHPB model used in the analyses. Observed variables (items) are represented as rectangles, latent factors
as circles, and single-headed arrows indicate factor loadings. Double-headed arrows indicate correlations between

factors. Numerical estimates are not shown.
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Regarding distribution, the Act (A) subscale displayed a left-skewed distribution, while the Belong and
Commit subscales displayed normal distributions. The mean (SD) for each of the three subscales were as
follows: Act (A) 5.4 (1.1); Belong (B) 4.3 (1.4); Commit (C) 3.3 (1.4). In terms of internal consistency (reliability)
and discriminant validity (see Table 6), each factor in the ABC-MHPB scale had alphas around 0.5-0.6,
and positive weak correlations with education, positive moderate correlations with mental well-being, life
satisfaction, and health satisfaction, and negative moderate correlations with loneliness. All correlations
were statistically significant.

Table 6: Internal consistency within each factor and relations to other or similar measures.

Measure o Act (A) Belong (B) Commit (C)
Act (A) 0.62 - - -

Belong (B) 0.52 0.39* - -

Commit (C) 0.51 0.47* 0.50* -

Education - 0.13* 0.07* 0.17*

Mental Well-being 0.85 0.31* 0.38* 0.29*

Life satisfaction - 0.24* 0.32* 0.20*

Health satisfaction - 0.22* 0.25* 0.20*
Loneliness 0.83 —0.21% —0.35" —0.18"

Note: * Statistically significant (p < 0.05). Education was a single variable and life and health satisfaction were both single-items.
Hence, internal consistency cannot be calculated for those.

Reflecting the multidimensional structure identified in the CFA, the ABC-MHPB scale should be applied
as three distinct subscales (Act, Belong, and Commit), with subscale means serving as the primary scoring
method, as this approach most accurately reflects the underlying model. This represents the standard scoring
approach. In what follows, we also propose an alternative practical operationalization to aid interpretation.

Finally, linear regressions using the continuous subscale means (rounded to whole numbers) were
estimates with continuous outcomes on mental well-being and loneliness. The results consistently showed
that Belong (B) was more strongly associated with the outcomes than Act (A) and Commit (C). With
regard to loneliness, associations for the two were similar, whereas for mental well-being, Act (A) was
more strongly associated with the outcome than Commit (C). Further, a practical operationalization of
the ABC-MHPB scale was proposed, based on weekly activity (corresponding to at least 1-2 times per
week) on each Act (A), Belong (B), and Commit (C) subscale mean (subscale means were rounded to whole
numbers). Weekly activity was chosen because the most frequent responses to the majority of the items
were weekly activity and because prior research has indicated that mental health benefits are experienced
particularly when engaging in ABC-related behaviours on a minimum weekly basis [54,55]. At least weekly
engagement at the domain-level was defined as ‘high engagement’ and below weekly engagement at the
domain-level was defined as ‘low engagement’. The subscale mean represents an estimate of the domain
itself: the individual items function as indicators of that broader behavioural tendency, so the mean score
reflects the domain-level engagement rather than just the simple average of the specific activities.

A four-point variable was generated with the following operationalization: 0 (low engagement in A
and B and C); 1 (high engagement in A, B, or C); 2 (high engagement in A and B, A and C, or B and C); 3
(high engagement in A, B and C). The distribution was as follows: 0-low engagement in A, B, and C: 12,803
(10.7%); 1-high engagement in either A, B, or C: 45,771 (38.4%); 2-high engagement in AB, AC, or BC: 43,093
(36.2%); 3-high engagement in A, B, and C: 17,554 (14.7%).

Subsequently, a multinomial logistic regression model was performed, with the three-level mental
well-being variable as the outcome (relative to the moderate mental well-being group), and a logistic
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regression model with the binary loneliness variable as the outcome. For each, the predictor was the
Act Belong Commit (ABC) variable, with high engagement in either A, B or C as the reference category.
The models were adjusted for sex (binary), age (continuous), country of origin (categorical), education
(categorical), employment status (binary), living arrangements (categorical), region (categorical), and health
satisfaction (continuous).

Table 7 shows the results of the regressions. People who had low ABC engagement were twice as
likely to have low mental well-being, and almost 50% more likely to be lonely, as compared to people who
had high engagement in either A, B or C. People who had low ABC engagement were also about 30% less
likely to have high mental well-being. Regarding people who engaged in more ABC domains than the
reference group: People who had high engagement in two out of three ABCs were about 60% less likely to
have low mental well-being, and about 50% less likely to be lonely. They were also about 75% more likely
to have high mental well-being. Finally, people who had high engagement in both A, B, and C were about
70% less likely to have low mental well-being and 70% less likely to be lonely, and they were more than two
and a half times (OR = 2.68) more likely to have high mental well-being.

Table 7: Act Belong Commit (ABC) predicting mental well-being and loneliness in the Danish general population.

Linear Regression

Mental Well-Being (Range 7-35)

Subscale
Coef 95% CI p-Value

Act (A) subscale (range 0-7), mean 0.66 0.64, 0.68 <0.001
Belong (B) subscale (range 0-7), mean 0.74 0.73, 0.76 <0.001
Commit (C) subscale (range 0-7), mean 0.55 0.54, 0.57 <0.001
Subscale Loneliness (Range 3-9)

Act (A) subscale (range 0-7), mean —0.15 —0.16, —0.15 <0.001
Belong (B) subscale (range 0-7), mean —0.29 —0.30, —0.29 <0.001
Commit (C) subscale (range 0-7), mean —0.14 —0.14, —0.13 <0.001

Multinomial Logistic Regression (Reference = Moderate Mental Well-Being)

Low Mental Well-Being

RRR 95% CI p-Value
Act Belong Commit (ABC)
Low engagement in ABC 2.02 1.89, 2.16 <0.001
High engagement in either A, B, or C 1
High engagement in AB, AC, or BC 0.41 0.38, 0.44 <0.001
High engagement in ABC 0.27 0.23, 0.31 <0.001

High Mental Well-Being

Act Belong Commit (ABC)

Low engagement in ABC 0.71 0.67, 0.76 <0.001
High engagement in either A, B, or C 1

High engagement in AB, AC, or BC 1.75 1.69, 1.81 <0.001
High engagement in ABC 2.68 2.57,2.80 <0.001

Logistic Regression

Loneliness

OR 95% CI p-Value

Act Belong Commit (ABC)
Low engagement in ABC 1.45 1.38,1.53 <0.001
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Table 7: Cont.

Logistic Regression

High engagement in either A, B, or C 1
High engagement in AB, AC, or BC 0.49 0.43, 0.47 <0.001
High engagement in ABC 0.33 0.31, 0.36 <0.001

Note: All models were adjusted for sex, age, country of origin, education, employment status, living arrangements, region, and
health satisfaction. RRR, relative risk ratio; OR, odds ratio; CI, confidence interval.

4 Discussion

This study presents the development and validation of the first scale specifically designed to measure
mental health promoting behaviours grounded in the Act Belong Commit (ABC) framework. The scale
addresses a gap in the field and provides a tool with potential relevance for cross-cultural and international
mental health promotion research. Ten items were developed initially. Based on prior research on the
development of the ABC framework [20,56], we hypothesized that the data would fit a three-factor model
reflecting the Act, Belong, and Commit domains. Accordingly, we employed confirmatory factor analysis
(CFA) to test the structure of the hypothesized model [34,57]. Neither a three-factor nor a one-factor
model yielded acceptable fit for the initial 10-item version. After removing one item with a low factor
loading, the revised 9-item scale demonstrated acceptable model fit, with three items loading on each of
the three theorized factors. This pattern confirms that the ABC-MHPB scale captures a multidimensional
construct encompassing three complementary domains of mental health promoting behaviours. In practice,
such behaviours can be understood as a set of related but distinct tendencies to engage in actions that
support mental health and well-being. Empirically, the construct is best represented by three correlated
yet separable domains—Act (A), Belong (B), and Commit (C)—each capturing specific behavioural patterns.
Each factor represents a distinct behavioural tendency, but the factors are positively correlated, indicating
that individuals who engage in behaviours in one domain (e.g., Act) also tend to engage in behaviours in
the other domains (Belong and Commit), although this is not true for everyone. Each domain is considered
modifiable, open to change through awareness, habit formation, and education [10,56]. With regard to
practical use, the scale should be used as three subscales—Act (A), Belong (B), and Commit (C)—with
subscale means serving as the primary scoring approach. Subscale means provide practical observed scores
reflecting the Act (A), Belong (B), and Commit (C) domains, capturing the broader behavioural tendencies
these factors represent rather than merely the three individual items in each factor.

Measurement invariance testing showed that the three-factor model was fully invariant across
education, but only partially invariant across sex and age. This indicates that most items function
equivalently across groups, while a few items may be interpreted somewhat differently depending on
participants’ sex or age. However, holding the other items constant, the scale performs well for all groups,
and this partial variation is realistic, as it is unlikely that all items are interpreted identically by all groups
in practice [50]. It may be noted though that comparisons of latent means across sex and age may be
interpreted with caution, as these few items did not function identically across the groups. Internal
consistency (reliability) within each factor was below the conventional 0.70 criterion, with alpha values of
0.60 for Act and 0.50 for Belong and Commit. This is likely due to the small number of items per factor (three),
which naturally limits Cronbach’s alpha even when the items are conceptually coherent and reasonably
correlated. For very short scales, alpha values in the 0.50-0.60 range are commonly observed and can
still be considered acceptable, particularly when factor loadings from CFA are adequate and the subscales
reflect meaningful constructs [48]. We consider this a minor concern, as the good model fit from the CFA
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provides stronger evidence of internal consistency than Cronbach’s alpha alone. Some of the single items
showed ceiling effects, and the same tendency was exhibited for the Act factor. The Act factor accordingly
displayed a left-skewed distribution, while the Belong and Commit factors displayed normal distributions.
The left-skewed distribution of the Act factor likely reflects ceiling effects for all three Act items, as the
behaviours captured by this domain are common, easily accessible, and can be performed individually
without social involvement or engagement in structured or meaning-oriented activities, resulting in higher
response frequencies compared with the other domains. Composite mean scores correlated as expected, i.e.,
positively with measures of well-being and health, and negatively with loneliness.

As a means to aid interpretation, we have also proposed an operationalization of the ABC-MHPB scale.
The operationalisation reflects high versus low engagement in mental health promoting behaviours within
the ABC domains. This approach presupposes not only engagement across the three broad domains (Act,
Belong, Commit) but also diversity of activities within each domain, consistent with the ABC framework,
which holds that mental health promotion is likely to arise especially from a varied pattern of activities
rather than reliance on a single or isolated behaviour. Thus, with this operationalisation, individuals who
engage frequently in only one activity within a domain but rarely in the others may not meet the high
threshold at the domain-level, because each domain captures a broader behavioural tendency. This also
aligns with the reflective measurement logic of CFA, in which each item taps part of the underlying construct
and the domain-level score reflects the overall behavioural pattern rather than any single behaviour. Also,
the operationalisation does not collapse the three factors into a single score; it classifies participants based
on each subscale separately and therefore remains consistent with the established three-factor structure.
The results are cross-sectional and hence causality inference is not possible. That said, the results show a
cross-sectional pattern characteristic of a dose-response association with both outcomes, where low Act
Belong Commit (ABC) engagement is consistently associated with poorer outcomes (greater risk of low
mental well-being and loneliness), while increasingly higher ABC engagement across domains is associated
with more favourable outcomes (greater likelihood of high mental well-being and lower risk of loneliness).
It may be noted that the operationalisation represents one way to organise the data, but there may be other
ways to operationalise scores on the ABC-MHPB scale that are also useful. Future research to explore
this is warranted. Importantly, the high/low categorisation is not intended to be normative or to suggest
that individuals who do not meet the ‘high’ threshold are not engaging in mentally healthy behaviours.
Rather, it is a practical way of organising the data into broad categories, allowing the scale to be used more
effectively for scientific analysis and comparison.

4.1 Strengths and Limitations

To our knowledge, no validated instruments exist that specifically target mental health promoting
behaviours as a distinct construct. Some existing measures include items that may indirectly reflect such
behaviours, such as items on physical activity, social engagement, or purpose in life, but these are typically
embedded within broader well-being or lifestyle scales and are not structured around a coherent theoretical
framework. Moreover, these instruments often focus on outcomes or attitudes rather than on behaviours
that can be actively promoted to support mental health. The ABC-MHPB scale addresses this gap by offering
a brief, theory-driven measure that captures concrete behaviours aligned with the Act (A), Belong (B), and
Commit (C) domains. The ABC-MHPB scale may serve as a useful tool for monitoring population-level
engagement in mental health promoting behaviours, evaluating the impact of interventions, and exploring
behavioural pathways to mental health outcomes. However, compared to broader well-being measures, the
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ABC-MHPB scale may not capture more nuanced psychological or emotional dimensions. It focuses on
frequency of behaviour and not on motivational or contextual factors.

While the ABC-MHPB scale offers a theory-driven approach to measuring and monitoring mental
health promoting behaviours, we acknowledge that it does not represent an exhaustive list of all behaviours
that may support mental health. The scale is grounded in the Act Belong Commit (ABC) framework, which
emphasizes various forms of active engagement. However, other important behaviours such as adequate
sleep or healthy eating also play significant roles in promoting mental health but fall outside the scope of
this scale.

Several limitations should be considered. One limitation concerns the scale’s face validity, which
could have been explored more thoroughly. As part of the pilot testing, 20 qualitative interviews were
conducted by trained interviewers at Statistics Denmark to explore respondents’ understanding of the
questionnaire. While the interviews contributed to assessing face validity, they focused on the overall
questionnaire rather than specifically on the items developed for this scale, which may have limited the
depth of insight into those particular items. Future research could benefit from a more extensive cognitive
testing phase to further strengthen the scale’s face validity. The response rate of the survey was relatively
low (38.2%). While this is not uncommon in large-scale population surveys, it raises the possibility of
selection bias. In line with this, the current validation was based on a single, albeit large, sample of an adult
population in Denmark. If individuals with lower levels of mental well-being were less likely to participate,
and were also less likely to engage in Act, Belong, and Commit behaviours, the sample may underrepresent
individuals with lower well-being and lower behavioural engagement. This could result in overestimation
of average engagement levels and average well-being in the population. In addition, restricted variability
due to underrepresentation of individuals at the lower end of the well-being distribution could attenuate
observed associations between behavioural engagement and well-being. However, if respondents were
disproportionately health-conscious individuals with relatively high engagement but varying well-being,
associations could also be overestimated. Thus, mean levels and effect sizes should be interpreted with this
in mind. Future research should aim to improve participation rates and assess potential non-response bias,
for example by comparing respondents and non-respondents on available demographic characteristics or
through registry linkage where feasible. Longitudinal studies would also help clarify the directionality of
associations between engagement in mental health promoting behaviours and subsequent changes in mental
well-being. Additionally, studies specifically targeting populations with lower levels of well-being may
provide important insights into whether the observed associations differ in more vulnerable groups. Finally,
the current study was cross-sectional in nature, and the scale has not yet been tested for its sensitivity to
change over time, and the regression results are subject to the possibility of reverse causality or a third
variable driving associations.

4.2 Implications

Future research should investigate the applicability and psychometric properties of the ABC-MHPB
scale in other populations, including adolescents and individuals with specific mental health vulnerabilities.
Replicating the validation process in more diverse and international samples will be essential to assess the
scale’s generalizability across cultural and socio-demographic contexts. To determine the scale’s suitability
for use in intervention studies, such as pre-post evaluations or longitudinal designs, future studies should
examine its test-retest reliability and sensitivity to change. Establishing these properties will clarify whether
the scale can effectively detect changes in mental health promoting behaviours over time. Furthermore,
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prospective and intervention studies are warranted to explore associations between ABC-MHPB scores and
mental health outcomes.

Practically, the ABC-MHPB scale offers a standardized method for comparing mental health promotion
initiatives and interventions. Within organisations applying the ABC framework, it may support the
identification of interventions that most effectively foster behavioural engagement. If adopted internationally,
the scale could facilitate cross-national comparisons. The scale has been forward-backward translated into
English to enable the inclusion in this paper but has not been tested and validated in other contexts or
languages than Danish. If the scale is being used internationally, thorough translations and validations of the
scale are needed (see Availability of Data and Materials section for how to register use of the scale).

Conceptually, the ABC-MHPB scale advances the field by defining and operationalizing mental health
promoting behaviours as a distinct and measurable construct. The development and validation of this
scale confirms the theory that three distinct, yet related behavioural factors belong under the same overall
multidimensional ABC-behavioural construct. This emergent construct enables systematic investigation of
such behaviours in empirical research and contributes to the broader theoretical understanding of mental
health promoting behaviours.

5 Conclusions

In this study, we reported the development and psychometric properties of the ABC-Mental Health
Promoting Behaviour (ABC-MHPB) scale for assessing mental health promoting behaviours in the Danish
population. We hypothesized that the data would fit a first-order three-factor model, and a confirmatory
factor analysis revealed that optimal model fit was obtained after removal of one item, resulting in a 9-item
three-factor ABC-MHPB scale. The scale shows full invariance across education and partial invariance
across sex and age, supporting its use for latent group comparisons with minor caution. Despite some
unmet criteria regarding Cronbach’s alpha, ceiling effects, and a left-skewed distribution in one factor,
the scale shows satisfactory validity. The findings confirm the psychometric soundness of the scale and
validate a multidimensional psychological construct underlying mental health promoting behaviours. To
our knowledge, this has not been articulated or demonstrated previously in the psychological sciences
or outside of the Act Belong Commit/ABCs articulations. Regarding practical use, the scale should be
applied as three subscales—Act (A), Belong (B), and Commit (C)—each representing a distinct dimension of
mental health promoting behaviour. We also proposed a practical operationalization of the ABC-MHPB
scale reflecting high versus low ABC engagement. Based on this operationalization, the results showed
clear dose-response associations with both mental well-being and loneliness, where low ABC engagement
is consistently associated with poorer outcomes (greater risk of low mental well-being and loneliness),
while higher ABC engagement across domains is increasingly associated with more favourable outcomes
(greater likelihood of high mental well-being, lower risk of loneliness). Overall, the scale conceptualizes
mental health promoting behaviour as a measurable construct and contributes to advancing mental health
promotion practice and research.
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